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PREFACE. 


A  NEW  edition  of  Mr.  Parrish's  standard  work  lias  been  rendered  an 
"^^  imperative  necessity,  not  only  by  the  late  revision  of  the  U.  8. 
PharmacopcBia,  but  also  by  the  great  advance  in  chemical  and  pharma- 
ceutical science  within  the  last  decade. 

The  changes  thus  required  have  rendered  the  task  of  the  editor  by 
no  means  light,  and  have  considerably  increased  the  size  of  the  volume, 
in  spite  of  earnest  efforts  at  condensation  and  the  omission  of  all  obso- 
lete matter.  The  new  preparations  of  the  Pharmacopoeia  have  been 
introduced,  together  with  its  tests  for  chemical  and  officinal  compounds, 
and  its  system  of  parts  by  weight  in  place  of  definite  quantities.  The 
entire  chemical  section  has  been  rearranged  in  conformity  with  the  present 
views  of  that  science,  and  the  subject  of  testing,  both  qualitative  and 
quantitative,  has  been  rendered  as  complete  as  the  scope  of  the  work 
would  permit  and  the  wants  of  students  are  likely  to  require.  All 
general  pharmaceutical  and  chemical  processes  have  been  arranged  in  a 
separate  part,  thus  facilitating  reference  and  avoiding  repetition,  while 
special  apparatus  for  particular  classes  of  preparations  has  been  placed 
under  those  classes.  The  syllabi,  which  proved  so  valuable  a  feature  of 
previous  editions,  and  on  which  Professor  Maisch  bestowed  so  much 
care,  have  been  retained ;  many  of  them  have  been  rewritten  and  new 
ones  introduced.  All  new  remedies  of  interest  have  been  added,  and  in 
the  chapter  on  Elixirs  some  new  formulas  of  much  popularity  have 
been  given. 

The  Editor  need  only  add  that  he  has  spared  no  labor  or  care,  in  the 
hope  of  rendering  the  work  as  acceptable  as  it  has  hitherto  proved  to 
the  student  and  pharmaceutist,  and  he  takes  the  opportunity  of  expres- 
sing his  thanks  to  his  friend  Mr.  G.  M.  Beringer  for  his  assistance,  not 
only  in  the  arrangement  of  the  large  amount  of  new  material  thus 
brought  together,  but  for  the  careful  examination  of  the  proofs. 

Philadelphia,  December,  1883. 
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HINTS 


TOWARD  THE 


STUDY  OF  AND  REFERENCE  TO  THE  WORK. 


The  syllabi  are  adapted  to  tlie  student,  and  may  be  used  by  teachers 
of  materia  medica  and  pharmacy  as  affording  classifications  of  the  officinal 
preparations. 

Working  formulas  are  inserted  for  the  use  of  the  practical  manipu- 
lator; they  are  so  displayed  as,  with  ordinary  care,  to  avoid  mistakes  in 
compounding. 

Comments  upon  the  uses  and  properties  of  the  officinal  preparations 
follow  the  respective  syllabi. 

The  processes  for  preparing  and  dispensing  medicines  are  separately 
described  and  illustrated  in  Part  III.  and  in  several  chapters  of  Part  VII. 

Chemical  compounds  are  displayed  in  the  syllabi  so  as  to  show  their 
composition,  most  prominent  properties,  and  doses;  their  composition  is 
further  given  with  the  process  for  their  preparation,  and  its  rationale,  in 
the  text. 

In  consulting  the  index,  the  most  ready  method  of  finding  a  prepara- 
tion is  to  refer  to  the  class  to  which  it  belongs — a  salt  is  best  found  under 
the  Latin  name  of  its  base. 
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PKACTICAL    PHARMACY. 


PART  I. 

FURNITURE   AND   IMPLEMENTS. 


CHAPTER    I. 

ARBANOEMENT  OF  DISPENSING  STORE. 

NO  directions  can  be  given  to  suit  all  conditions  and  circumstances  for 
the  arrangement  of  the  pharmaceutical  store.  The  most  common 
limit  to  completeness  in  this  is  want  of  capital.  Pharmacy  is  a  profes- 
sion in  which  knowledge,  skill,  and  integrity  constitute  the  leading  ele- 
ments of  success,  and  most  of  those  entering  it,  who,  from  Avant  of 
experience  consult  a  work  of  this  kind  for  advice,  are  limited  to  a 
few  thousand  dollars,  which  it  is  very  important  to  economize.  What 
is  here  offered  has  the  merit  of  being  disinterested  and  the  result  of 
much  experience  and  observation,  but  completeness  is  not  claimed  for  it. 
Druggists'  sundrymen  and  wholesale  drug  houses  issue  illustrated  and 
priced  catalogues,  in  which  are  described  many  articles  of  use  and  orna- 
ment which  would  unnecessarily  cumber  these  pages ;  they  are  freely 
accessible  to  all  buyers. 

The  chief  objects  of  the  arrangement  of  the  store  are  the  proper  pres- 
ervation of  the  goods  in  suitable  quantities,  and  in  positions  readily 
accessible  to  those  engaged  in  selling  them,  and  the  tasteful  and  attrac- 
tive display  of  such  as  address  themselves  to  the  fancy  of  customers. 

The  goods  ordinarily  contained  in  a  pharmaceutical  or  dispensing  shop 
in  the  United  States,  consist,  1st,  of  crude  drugs  of  vegetable  and  animal 
origin,  in  which  are  included  many  articles  not  used  in  medicine,  but 
appropriately  associated  with  medicines  in  the  stock  of  a  drug  store, 
chiefly  employed  in  dyeing,  in  the  arts,  and  in  domestic  economy ;  2d, 
chemicals,  including  some  drugs,  the  chief  uses  of  which  are  outside  the 
range  of  medicine  ;  3d,  pharmaceutic  preparations  in  great  variety ;  4th, 
proprietary  articles  ;  5th,  toilet  articles  and  perfumery  ;  6th,  articles  of 
diet  for  invalids  and  infants  ;  7th,  apparatus  for  administering  medi- 
cines, nursing  bottles,  etc.  To  these  are  added,  in  most  stores,  soda 
water  on  draught,  and,  in  many,  a  variety  of  so-called  fancy  articles  not 
easily  classified. 

2  (  17  ) 
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How  to  dispose  of  these  to  the  best  :ul vantage  in  the  store  is  the 
point  now  under  consideration.  The  niost  obvious  method  is  to  take 
pattern  bv  a  store  ah-ead}'  furnished,  but  much  may  be  gained  by  con- 
sidering the  requirements  of  the  case  and  seeking  to  improve  on  the  old 
methods. 

St<^res  furnished  tAventy  yeai-s  ago  ha\e  numerous  drawei'S,  sometimes 
a  hundred  or  more,  chiefl}'  for  the  storage  of  the  lii*st  of  the  above 
classes ;  occasionally  these  were  lined  with  tin,  a  useful  precaution  in 
those  designed  for  the  gum-resins,  oleo-resins,  and  the  more  perishable 
herbs  and  leaves.  A  modern  iinj)r(>vemcnt  is  to  substitute  for  manv  of 
the  drawer's  tin  cans  neatly  and  iniiiorndy  j)ainted  and  labelled.  Fig. 
1  exhibits  a  case  of  drawers  such  as  are  manufactured  on  a  large  scale, 


Case  of  Drawers. 

where  lumber  is  cheap,  M'ith  llic  aid  of  niDi-tising  inaehiiies,  finished  and 
faced  with  black  walnut. 

They  are  chiefly  recommentled  by  their  chea})ne.ss,  costing  much  less 
than  similar  drawers  made  by  a  carj)enter  even  under  favorable  circum- 
stances. The  material  best  suited  to  make  these  drawers  of  is  \\ell- 
sea.s()ned  po])lar  or  clean  white  ])ine.  It  is  to  be  remembered,  however, 
that  such  drawers  as  are  here  described  are  not  made  well  and  smoothly 
enough  to  meet  the  requirements  of  a  veiy  particular  j^harmacist.  The 
sizes  found  most  convenient  for  the  generality  of  retail  stores  are  5| 
inches  deep,  9  inches  wide,  and  10  inches  long.  The  back  and  bottom 
of  the  frame  or  case  in  which  the  drawers  are  ])laced  shoidd  be  covered 
with  tin  or  galvanizetl  iron,  to  prevent  rats  and  mice  from  injuring  the 
drugs  placed  in  the  drawers.  The  drawer-judls  are  sometimes  made  of 
iron  with  an  open  frame  for  inserting  a  gla.ss  label ;  but  most  of  the 
patterns  are  objectionalde,  from  the  careless  manner  in  which  the  label 
has  been  fitted  to  the  frame ;  the  glass  is  also  liable  to  be  broken  by 
rough  usage.  Paper  labels  are  jjublished  in  a  variety  of  styles  and 
patterns  designed  for  drawers,  cans,  and  bottles ;  they  are  veiy  cheap, 
and  serve  a  good  puqDose  Avhere  cheapness  is  the  leading  motive.  To 
be  serviceable  they  must  be  sized  with  a  solution  of  gum-arabic  or  isin- 
glass, and  after  having  been  thoroughly  dried  should  be  varnished  with 
white  copal  varnish. 

A  gilt  label  painted  directly  upon  the  drawer,  although  an  old  style, 
is  perhaps  the  best.  It  is  not  always  convenient  to  have  this  put  on  by 
an  expert  sign  painter,  and  a  good  method  is  to  obtain  a  plain  glass  sign 
and  cement  this  upon  the  drawer-front  in  a  way  hereafter  described  for 
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Cans  (standing  top  and  round). 


bottles.  In  this  case,  the  drawer-pull  may  be  dispensed  with  by  hollow- 
ing a  suitable  slit  on  the  lower  edge  of  the  drawer  to  allow  of  the  fingers 
being  inserted.  A  glass  plate,  lettered  on  the  back  and  silvered  or  gilded, 
as  may  be  preferred,  let  into  the  drawer-front  so  as  to  be  flush  with  it, 
makes  one  of  the  most  permanent  and  brilliant  labels  attainable. 

Figs.  2  and  3  represent  japanned  tin  cans,  well  suited  to  replace  the 
drawers  for  such  substances  as  flaxseed  meal,  mustard  flour,  and  arrow- 
root, which  would  require  a  gallon  size. 
Fig.  2,  vanilla,  saflron,  lavender-flowers, 
rosemaiy,  and  the  like,  which,  in  a  strictly 
retail  store,  might  be  placed  in  the  quart  size. 
When  made  of  the  pattern  of  Fig.  3,  the 
lids  should  be  large  enough  to  slip  easily  on 
to  the  cans,  which  should  be  slightly  taper- 
ing near  the  top,  so  that'  when  the  lid  is 
evenly  raised  the  weight  of  the  can  and  its 
contents  will  cause  it  to  drop  on  to  the 
counter.  These  cans  should  be  lacquered  on 
the  inside,  to  prevent  rusting. 

Only  those  drugs  which  are  bought  in  considerable  quantities  will 
require  duplicate  cans,  or  other  vessels,  in  the  store-room  or  cellar,  and 
where  a  single  receptacle  is  provided,  it  should  be  of  the  size  to  hold 
the  whole  amonnt  purchased  at  one  time.  It  is  very  objectionable  to 
allow  paper  packages  of  a  variety  of  drugs  to  accumulate  in  a  large 
drawer  or  other  receptacle ;  beside  the  danger  of  the  duplicate  package 
being  overlooked  or  forgotten,  when-,  the  proper  drawer  or  can  is  to  be 
replenished,  the  contact  of  one  package  with  another  is  often  injurious 
to  both. 

A  few  articles,  such  as  carrageen,  Iceland  moss,  and  hops,  unpressed, 
are  so  bulky  as  to  require  especially  large  receptacles  in  the  store ;  for 
these  a  few  cans  of  extra  size  should  be  appropriately  located,  so  as  not 
too  much  to  break  in  upon  the  general  plan. 

It  would  extend  this  chapter  too  much  to  give  a  list  of  drawers,  cans, 
and  bottles,  and  their  appropriate  sizes.  The  ex]3erience  obtained  dur- 
ing apprenticeship,  with  an  intelligent  view  of  the  population  and 
general  characteristics  of  the  location  selected,  will  give  some  idea  of 
the  shop  furniture  to  be  provided  and  the  stock  to  be  purchased.  To 
some,  the  projjer  advice  would  be  to  buy  very  cautiously,  leaving  room 
for  improvement  as  the  business  develops ;  others  would  require  to  be 
reminded  of  the  importance  of  having  every  facility  for  business  in 
advance,  giving  the  idea  of  completeness  the  first  place  in  the  mind. 

Drugs  are  best  kept  in  cans  and  drawers.  Chemicals  are  almost 
universally  kept  in  glass  bottles,  excepting  borax,  potash,  saltpetre, 
pearlash,  Glauber  salts,  Epsom  salts,  muriate  of  ammonia,  carbonate  of 
ammonia,  and  a  few  others  sometimes  sold  in  quantities  of  several 
pounds ;  drawers  and  tin  cans  are  unsuited  to  some  of  these,  and  a  few 
stoneware  jars,  ^^dth  suitable  tight  corks  or  caps,  should  be  located  for 
their  reception  out  of  sight,  but  not  too  far  from  the  dispensing  counter. 

Most  of  the  chemicals  should  be  kept  in  quart  salt-mouth  bottles  on 
the  shelves ;  these  hold  from  one  to  three  pounds  of  ordinary  salts. 
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Some  ot"  the  more  costly  salts,  such  as  iodide  and  bromide  of  potassium 
and  chloral  hydrate,  are  as  well  kept  iu  jMut  salt-mouths ;  then  there 
are  a  few,  such  as  iron  by  hydrogeu,  the  chlorides  and  iodides  of  mer- 
cury, the  salts  of  bismuth,  sulpiiates  of  quinia  and  cinchonia,  whicli 
are  appropriately  kept  iu  half-pint  and  four-ounce  sidt-mouths.  Those 
which  light  atfect  should  be  kept  iu  bottles  of  dark  auiber-colored  glass. 

The  practice  of  keeping  the  ordiuary  small  crystals  aud  crystalline 
powders  iu  the  original  packages  sent  out  by  the  manufacturers  is  not 
without  advantages,  but  requires  they  should  be  kept  in  a  chemical  case, 
and  this,  when  open  to  view,  fails  to  iuiprcss  with  an  idea  of  systeuiatic 
arrangement  and  care.  Ou  the  whole,  it  sceuis  best  to  })rovide  a  regu- 
larly labelled  shop-l)ottle  for  each  of  the  chemicals,  aud  to  keep  the 
original  packages  as  duplicate  bottles  in  a  chemical  case.  Of  tlie 
several  kinds  of  salt-mouths,  that  shown  iu  Fig.  -4  is  the  most  popular. 

The  shape  of  tlie  bottle,  whether  s([uare  shoulder  or  round  shoulder, 
and  wliether  relatively  tall  or  short,  may  be  j)artially  determined  by 
the  height  of  the  shelves,  but  is  rather  a  matter  of  taste  than  of  utility  ; 
the  weight  of  the  bottle  is,  however,  of  inqx)rtance  as  determiniug  its 
strength. 


Fig.  4. 


Fig.  5. 


Ficr.    (J. 


Salt-mouth  mushroom 
stopper. 


Tincture  mushroom 
stopper. 


Oil  bottle. 


Bottles  made  in  a  mould  have  a  less  elegant  surface,  but  are  more 
uniform  in  shape,  than  blown  bottles.  Since  the  invention  of  cylin- 
drical moulds  of  solid  iron,  so  thick  as  to  retain  the  heat  of  the  succes- 
sive charges  of  fused  glass  blown  into  them,  the  unpolished  surface 
formerly  produced  by  the  sudden  chilling  of  the  glass  on  contact  with 
the  mould  has  been  greatly  obviated,  and  a  handsome  bottle  is  the  result. 

Most  of  the  numerous  liquid  pharmaceutical  preparations  are  kept  in 
bottles  such  as  are  here  figured,  called  Tincture  Bottles.  The  present 
prevailing  style  is  the  mushroom  stopper,  Figs.  4  and  5. 

Fig.  6  represents  a  bottle  which  is  admirably  contrived  to  keep  fixed 
oils,  for  the  purpose  of  dispensing.  The  lip  of  the  bottle  is  furnished 
with  a  flange  nearly  at  right  angles  to  it,  which  is  ground  on  the  outer 
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Fig.  8. 


surface,  so  as  to  fit  a  cap  shoAvn  separately  in  the  right  hand  figure. 
Into  the  neck  of  the  bottle  is  inserted  a  ground  glass  stopper,  also 
shown  separately  in  the  drawing,  which  is  perforated  by  a  lipped  tube, 
and  has  upon  the  side  opposite  the  lip  a  groove  for  the  admission  of  air 
in  pouring  out  the  oil. 

The  object  of  this  arrangement  will  be  obvious.  In  drawing  oil 
from  the  bottle  it  flows  through  the  tubed  stopper,  running  in  a  thin 
stream  from  the  lip,  and  any  portion  which  runs  down  the  outside  col- 
lects in  the  gutter  formed  by  the  outer  lip  and  runs  back  into  the  bottle 
through  the  groove  in  the  side  of  the  stopper.  The  cap  keeps  this  oily 
portion  from  becoming  dusty,  and  protects  the  contents  from  the  action 
of  the  air.  A  bottle  of  this  description  may  be  used  without  becoming 
greasy  on  the  outside. 

Fig.  7  represents  a  tin  vessel  for  dispensing  fixed  oils ;  the  lip  around 
the  neck  of  the  can  collects  the  waste  oil,  which  flows  back  through  a 
small  hole  into  the  vessel.  It  is  covered  by  a  tin  cap,  shown  in  the 
drawing,  and  is  a  cheap  and  durable  sub- 
stitute for  the  oil  bottle,  especially  adapted 
to  larger  sizes  and  for  oils  retailed  in 
large  quantities  for  manufacturing  pur- 
poses. 

Fig.  8  shows  a  furniture  bottle  de- 
signed for  keeping  syrups.  In  place  of 
the  ordinary  tightly-fitting  ground  stop- 
per, a  loose  stopper  of  glass  is  supported 
in  the  neck  by  a  bulb  resting  on  the  lip, 
which  is  so  flared  as  to  cause  a  syrup  to 
flow  back  into  the  bottle  instead  of  flow- 
ing over  on  to  the  outside.  Though  not 
air-tight,  these  are  sufficiently  closed  to 
keep  out  the  dust,  which  is  sufficient  for 
ordinary  dispensing  purposes. 

The  use  of  colored  bottles  has  been 
recommended  in  furnishing  the  shelves  of  the  shop  and  laboratory,  as 
tending  to  prevent  the  destructive  influence  of  light  on  some  salts  of 
mercury  and  silver,  and  on  certain  organic  substances,  volatile  oils,  and 
tinctures.  Of  the  various  colors  which  have  been  recommended,  blue 
was  formerly  preferred,  though  recent  authorities  maintain  that  blue 
has  no  action  on  the  chemical  rays,  and  advocate  the  adoption  of  dark 
amber-colored  glass  as  the  best  adapted  to  prevent  the  injurious  effect 
of  light.  Some  photographers  successfully  protect  the  apartments  in 
which  they  conduct  their  delicate  manipulations  by  glass  of  this  color, 
which  suggests  its  use  in  the  manufacture  of  furniture  bottles  requir- 
ing such  precautions.  The  free  access  of  light  may  be  prevented  by  a 
coating  of  black  varnish,  or  by  the  less  elegant  method  of  pasting  over 
the  surface  some  dark-colored  paper. 

In  the  case  of  bottles,  displayed  on  the  shelves,  gilt  labels  are  now 
very  generally  used.  An  appropriately-shaped  space  upon  the  bottle  is 
sometimes  gilded  and  then  put  into  the  fire  so  as  to  fuse  a  thin  coating 
of  glass  over  it,  and  the  letters  are  afterwards  put  on  with  paint ;  but 
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this  is  a  very  expensive  proeess  of  giklino;.  A  more  eonniicni  niefhod 
is  to  apply  tlie  g:old  on  the  under  snrtaee  of  a  eurved  tilass  label,  on 
which  the  Icttere  have  been  previously  painted  baekwiu'd,  then  to  cement 
this  on  the  bottle  with  a  dai'k-colored  cement.  The 
cement  is  composed  of  3  parts  of  resin  and  1  of  wax. 
One  of  the  advantages  of  this  metluxl  is  that  the 
labels  can  l)e  prepared  systematically  by  expert  let- 
terei's,  then  sent  to  the  required  place  and  applied 
t<i  the  bottles  at  leisure.  They  can  also  be  removed 
at  any  time  by  the  application  of  sufficient  heat  to 
soften  the  cement.  The  exposed  surtace  of  the 
glass  is  free  from  paint  or  gilding,  and  may  be  cleaned  and  polished 
without  injury.  On  mouldeil  bottles  there  is  sometimes  an  indented 
label-space  to  Imld  a  glass  label  of  the  kind  described,  so  as  to  biiiig 
the  surface  of  the  label  nearly  into  a  line  with  tlie  bottle,  but  to  secure 
this  is  not  j>racticable  in  making  blown  bottles. 

Bottles  for  acids  are  very  commonly  made  in  moulds  with  the  name 
of  the  acid  bknvn  in  the  glass,  or  it  is  not  unconmion  to  engrave  the 
name  of  the  acid  upon  the  surface  of  blown  glass  bottles,  as 
in  Fig,  10.  The  new  ])roct'ss  for  etching  on  glass  with  a 
strong  current  of  sand  is(|iiitc  M|>j)lical)lc  to  this  method  ;  the 
use  of  fluoric  acid  docs  not  produce  a  sullicicnliy  shMrji  and 
conspiciTous  lalx-l. 

The  use  of  printed  pa])cr  laitcls  is  so  much  less  expensive 
than  either  kind  herctoibre  mentioned,  that  it  still  j)rcvails 
in  a  large  cla.ss  of  stores,  esjx'cially  in  the  rural  districts  and 
suburbs  of  the  cities.  To  meet  the  demand  for  these,  and 
to  promote  the  use  of  correct  nomenclature,  the  Philadelphia 
College  of  Pharmacy  formerly  published  several  sets  of 
Latin  shop-labels  for  drawei>;  and  bottles,  each  set  containing 
an  assortment  embracing  several  dilTerent  sizes,  according 
as  the  articles  are  usually  kept  in  large  or  small  (piantities.  These 
had  a  large  Siile,  and  it  is  an  interesting  item  in  the  history  of  this  pioneer 
institution  for  pharmaceutical  education,  that  during  a  period  of  great 
monetary  end )arrassment,  the  publication  of  I>atin  labels  was  one  of  its 
Iciiding  pecuniary  resources.  The  enter])rise  of  rival  printers  and  lithog- 
raj)hei'S  has  of  late  yeai"s  put  imjMH^ved  sets  into  the  market,  and  the 
College  has,  for  the  j)resent,  ceased  any  further  connection  with  the  busi- 
ness, than  to  continue  editing  its  own  edition,  published  by  Ketterlinus, 
of  Philadel])hia. 

After  having  pasted  the  label  on  the  l)Ottle  or  drawer,  by  means  of 
mucilage  of  tragacanth,  or  other  convenient  paste,  and  stretched  it 
tightly  over  the  part,  it  should  be  smoothed  by  laying  a  ])m'.e  of  thin 
paper  upon  it,  and  pressing  it  uniformly  with  the  thumb.  When  it  has 
become  dry,  it  may  be  sized  by  painting  over  it  a  thin  coating  of  clear 
mucilage  of  gum-arabic.  This  should  extend  a  very  little  over  the 
edges  of  the  label.  It  should  then  l)e  dried  again,  and  varnished  Avith 
spirit  varnish  ;  this  not  only  improves  the  appearance  of  the  label,  but 
renders  it  durable  and  impervious  to  moisture. 

It  is  customary  in  the  arrangement  of  a  store  to  place  the  drawers 
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immediately  above  the  washboard  to  the  height  of  about  3  feet,  and  to 
surmount  it  by  the  shelving  on  which  the  bottles  are  placed.  Where 
practicable  the  shelving  should  be  limited  in  height  so  that  the  top  row 
of  bottles  should  not  exceed  6  feet  9  inches.  It  can  then  be  reached 
from  the  floor ;  the  cornice  or  finish  surmounting  the  whole  may  be 
light  or  heavy,  according  to  taste  and  the  height  of  the  ceiling.  Fig.  11, 
which  is  drawn  3"^  of  the  full  size,  shows  the  arrangement  of  a  section 
corresponding  with  a  section  of  drawers  shown  in  Fig.  1.  The  top  and 
shelves  are  here  supported  by  uprights  of  the  same  width  as  the  shelves, 
and  faced  by  an  appropriate  moulding,  it  Avill  be  seen  by  its  length. 


Fig.  11. 


Section  of  shelves. 


which  is  5  feet  8  inches,  that  it  will  allow  of  12  half-gallon  and  32 
quart  bottles ;  if  a  row  of  pints  were  added,  it  would  contain  64  bottles, 
but  it  would  not  come  within  the  prescribed  height,  and  would  require 
a  movable  stepladder  or  stool  to  be  always  at  hand.  Where  the  top 
shelf  is  just  beyond  reach  from  the  floor,  a  permanent  step  is  sometimes 
laid  along  the  whole  length,  just  high  enough  to  escape  the  bottom 
drawer.  Perhaps  in  a  majority  of  instances  it  is  rather  impracticable  to 
limit  the  height  of  the  shelving  as  above  indicated,  on  account  of  limited 
wall  space ;  but  another  expedient  would  be 
to  lower  the  height  of  the  drawers  by  omit- 
ting one  range,  and  thus  obtain  room  for 
another  shelf  of  bottles  within  the  limit.  A 
saving  of  wall  space  is  also  obtained  by  omit- 
ting the  uprights  and  pilasters,  and  securing 
the  shelves  from  behind.  Fig.  12  shows  an 
iron  bracket  used  for  this  purpose ;  these 
are  made  of  various  sizes  and  patterns,  and, 
being  larger  in  one  direction  than   another,  Sheif  bracket. 
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may  ser\'e  by  revei'sing  them  for  sustaiDing  a  narrow  or  compara- 
tively wide  shelf.  The  width  of  a  range  of  shelves  is  generalh- 
uniform,  and  does  not  exceed  7  inches,  and  is  sufficient  for  the  large^it 
bottles.  The  omission  of  the  uprights  requires  that  the  shelves  should 
be  upon  the  same  level  along  the  whole  line  of  the  wall,  and  thus  gi\- 
ing-  continuous  rauo-es  of  bottles  of  the  same  size  and  stvle.  AVhere  the 
bottles  are  handsome  and  handsomely  labelled,  this  looks  very  well. 
It  also  favoi"S  an  alphabetical  arrangement,  beginning  at  A  on  eacli 
shelf  and  range  of  drawers,  and  running  backward  from  the  front  of 
the  store.  The  material  of  the  shelving  will  be  regulated  partly  by 
ideas  of  expense,  and  in  many  first-class  stores  in  the  United  States 
oiled  black  walnut  is  being  substituted  for  painted  pine,  and  certainly 
has  a  more  substantial  and  rich  appearance.  Formerly  the  bottom  row 
of  bottles  was  of  two-gallon  size,  then  succeeded  gallons,  half-gallons, 
and  quarts,  and  in  separate  sections  five  or  six  narrow  shelves  of  pints 
and  half-pints,  readiing  from  the  bottom  to  the  same  height.  These 
serve  to  break  the  uniformity,  and  bring  many  important  articles,  which 
are  kept  in  small  quantities,  within  convenient  reach;  the  rarer  articles 
on  the  top  shelves  are  reached  by  a  ladder.  This  has  recently  been  so 
far  changed  as  to  omit  the  larger  bottles ;  a  few  half-gallon  salt-mouths 
occupy  the  fii'st  shelf,  and  quart  salt-mouths  and  tinctures  the  two  shelves 
above;  the  pints  and  half-pints  are  cither  phu^ed  in  se])arate  .sections 
or  arranged  in  a  prescription  case  witli  four-  and  two-ounce  bottles, 
some  of  which  are  duplicates  of  the  larger  bottles,  and  others  calcu- 
lated to  contain  the  whole  amount  of  stock  of  their  resjiectiv(>  con- 
tents. 

Cases. — Part  of  the  wall  space  in  a  dispensing  store  is  usually  devoted 
to  cases  for  ])roprietary  articles,  perfumery,  and  preparations  put  up  and 
labelled  ready  for  .sale.  Sometimes  these  are  on  the  top  of  the  cases  of 
drawers,  under  the  i)ottles,  but  more  frequently  they  break  the  uni- 
formity of  the  ct)ntinuous  lines  of  bottles,  sometimes  affording  a  con- 
venient division  between  salt-mouths  and  tinctures ;  or  they  may  occupy 
the  whole  of  one  side  or  end  of  the  store  to  the  exclusion  of  the  furni- 
ture bottles.  In  the  storage  of  this  class  of  goods,  one  object  is  to  keep 
them  in  full  view  of  customers ;  to  this  end  show-cases  arc  also  disposed 
upon  the  counters  and  even  in  the  windows,  and  it  is  found  by  expe- 
rience that  goods  so  displayed,  to  use  the  commercial  phrase,  sell  them- 
selves. The  professional  idea  of  a  pharmacy  or  disjDcnsing  store  is 
rather  advei-se  to  the  extensive  sale  of  goods  not  directly  demanded  b}' 
the  exigencies  of  sickness;  but  it  must  be  admitted  that  the  public 
expectation  and  demand  is  that  the  pharmacist  should  supply  a  great 
variety  of  articles  touching  only  indirectly  upon  his  ostensible  pursuit, 
and  it  is  undoubtedly  true  that  a  large  number  of  pharmacists  through- 
out the  United  States  owe  the  ability  to  conduct  their  business  profitably 
to  the  demand  upon  them  for  proprietary  articles  and  articles  of  utility 
and  ornament  connected  with  the  toilet.  The  vicinity  of  these  to  the 
counter  and  till  will  diminish  the  disturbance  of  dispensing  operations 
in  times  of  unusual  pressure  of  business ;  but  it  should  not  be  forgotten, 
as  in  keeping  with  the  general  objects  of  the  store,  to  bring  into  equal 
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prominence  such  familiar  and  attractive  drugs  as  will  be  recognized  and 
appreciated  by  intelligent  customers. 

Cut-glass  jars  of  choice  gum-arabic,  tragacanth,  liquorice,  ichthyo- 
calla,  vanilla,  rhubarb,  and  French  rose  may  well  occupy  conspicuous 
positions  in  the  store.  The  globes  of  colored  liquids,  which  have  been 
from  time  immemorial  insignia  of  the  craft,  are  generally  mounted  on 
brackets.  Care  should  be  taken  to  have  these  liquids  to  contain  sufficient 
alcohol  or  glycerine  to  prevent  their  freezing  and  bursting  the  globes,  and 
discharging  their  contents  perhaps  over  valuable  goods.  Careful  experi- 
ments made  by  Mr.  C.  Bullock  show  that  a  mixture  of 

1  part  of  glycerine  with  15  parts  of  water  freezes  at  30°F. 

2  "  "  14  "  "  24°F. 

3  "  "  13  "  "  18°F. 

4  "  "  12  "  "  10°F. 

The  drawers,  salt-mouth  and  tincture  bottles,  upright  and  flat  cases, 
and  fancy  jars  for  the  counters  and  windows  will  accommodate  such  of 
the  ordinary  drugs  as  are  sightly  and  desirable  to  be  kept  in  proximity 
to  the  dispensing  counter.  Such  apparatus  as  bedpans,  urinals,  syringes, 
nursing  bottles,  and  nipple  shields,  should  have  deep  drawers  or  closed 
cases  allotted  to  them,  where  they  can  be  kept  in  considerable  variety, 
without  deterioration  or  undue  exposure  in  the  general  course  of  busi- 
ness. The  stoneware  jars  already  referred  to,  as  adapted  to  heavy  chem- 
icals, may  stand  on  shelves  slightly  elevated  above  the  floor,  under  the 
back  counter,  in  the  cellar  way,  or  in  some  appropriate  closet  readily 
accessible — rotten-stone,  pumice-stone,  and  camphor  are  also  suited  to 
such  a  position.  Sponges  are  so  bulky  as  to  require  special  provisions 
for  their  accommodation.  Ornamental  baskets  or  large  jars  for  the  front 
windows  and  counters  are  mostly  used  ;  or  the  tine  qualities  are  hung  up 
upon  the  strings  on  which  they  came,  and  the  coarser  put  away  in  a  large 
drawer  in  the  counter,  or  perhaps  in  a  barrel  in  the  cellar ;  this  article 
of  commerce  is  among  the  least  profitable  in  the  store,  but  cannot  be  left 
out  on  that  account. 

The  fixed  oils  and  fats  should  have  a  separate  closet  in  the  counter  or 
elsewhere,  apj)ropriated  to  them  ;  if  on  the  shelves,  even  in  oil  bottles, 
Fig.  6,  the  oils  will  seldom  be  kept  from  soiling  the  bottles  and  shelfo 
Some  of  them,  as  castor  oil  and  sweet  oil,  require  to  be  kept  in  consid- 
erable quantity.  Experience  is  against  keeping  cod-liver  oil  in  any 
other  way  than  in  sealed  bottles,  not  exceeding  one  pint  in  capacity. 
The  large  oil  cans  may  be  kept  in  the  cellar  or  vault,  and  used  to 
replenish  small  ones  or  bottles  in  the  ointment  closet.  A  shallow  tin 
tray  of  the  size  of  the  shelf  is  an  advantageous  arrangement ;  a  few 
strips  of  tin  edged  up  serve  to  prevent  the  soiling  of  the  bottom  of  the 
bottle. 

Extracts  require  a  separate  closet,  which  may  appropriately  be  in  the 
counter,  and  should  contain  shelves  for  at  least  thirty  jars  of  this  very 
important  class  of  preparations.  Ointments  and  extracts  are  usually 
kept  in  jars  made  of  porcelain  or  queensware.  These  vary  in  quality, 
in  color,  and  in  shape.  They  should  not  be  made  of  very  porous  ma- 
terial, especially  if  designed  for  ointments,  and  should  be  well  glazed. 
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both  on  the  inside  and  outside  surfaces.     The  best  are  manutactuiwl  in 
Staffordshire,  England,  and  at  the  royal  manufactories  of  Prussia. 

The  most  desirable  jai's,  excepting-  real  porcelain,  which  are  very 
expensive,  are  those  made  of  glass  perfectly  cylindrical  on  the  inside  and 
have  close-littiug  lids  also  of  glass;  these  are  readily  cleansed  and  never 
become  objectionable  from  absorbing  fatty  matter,  Mhich  soon  becomes 
rancid  and  taints  the  future  contents. 

Jars  should  never  be  labelled  on  the  top,  as  the  tops,  being  of  about 
the  same  size,  are  liable  to  be  misplaced,  and  mistakes  occasionally  octMU* 
in  this  May. 

Ointments  and  extracts  are  also  frequently  put  into  quecnsware  jai's 
without  tops,  called  gallipots  and  tie-overs.  These  are  cheaper  than 
covered  jai's,  but  are  inconvenient  and  ill  adajited  to  the  preservation 
of  the  substances  kept  in  them.  They  arc  usually  tied  over  with  kid, 
bladder,  or  parchment.  lOxtracts  rajiidly  lose  their  moisture  when  kept 
in  tie-overs  or  gallipots,  and  soon  become  deteriorated.  Ointments  also 
undergo  a  change  when  kept  in  such  vessels,  and  frequently  become 
rancid.  AVhcn  tie-over  jai's  or  gallipots  are  used,  it  is  well  to  cover 
the  top  with  a  piece  of  tin-foil  or  waxed  paj^er  jirevious  to  securing  the 
skin  over  them;  but  as  soon  as  this  has  l)een  opened,  tlie  contents  are 
exposed  to  the  influence  of  the  air  and  to  the  accumulation  of  dnst, 
and  practically  they  are  seldom  tied  over  again. 

The  manufacturei*s  of  glassware  now  make  a  scries  of  jars  from  one- 
quarter  ounce  to  four  ounces  cajxicity  ot"  o])M<|Ue  glass,  which  serve  a 
verv  good  purpose  for  keeping  small  (|uantitics  of  these  substances,  and, 
as  they  are  impervious  to  grease,  can  be  used  repeatedly  without  con- 
taminating the  ointment  placed  in  them.  They  are,  without  doubt,  the 
best  vessels  for  dispensing  this  class  of  ])i-eparations.  The  best  of  these  are 
somewhat  rounded  on  the  inside  at  the  bottom,  and  are  consequently  very 
easy  to  clean. 

A  device  I  have  adopted  for  j)i-eser\ing  extracts  in  the  tie- 
over  jai's  in  which  they  are  received  from  the  manufaciturers, 
is  to  inclose  the  jar  in  a  tin  box,  just  large  enough  to  re- 
ceive it,  and  having  a  well-titting  top,  which  serves  to  keep 
out  tlie  dust  and  to  prevent  evaporation.  Fig.  13  shows 
this ;  A  represents  the  Ijody  of  the  box,  B  th(;  jar,  and  C  the 
tin  top  or  cap;  when  weighing  out  a  portion  of  the  ex- 
tract, the  jar  is  removed  from  its  box,  and  restored  to  it 
Covered  jar     -when  finished 

with  tin  box.     -^^li^y  "'I  i^iiL^i-    ,        ni       ,  .  ,      .  T, 

I  olafilc  oilH  should  be  kept  in  stock  in  small  quantities, 
except  the  few  which  are  in  large  demand.  Oil  bottles.  Fig.  6,  of  small 
size,  are  best  suited  for  their  preservation  ;  these  may  be  made  of  colored 
glass,  or,  preferably,  kept  in  a  dark  closet.  When  common  vials  are 
used,  cans  of  appropriate  size  to  hold  the  vials  afford  a  good  pro- 
tection. Some  careful  pharmacists  empty'  the  original  packages  in  which 
the  oils  are  received  into  small  vials,  carefully  cleaned  and  dried ; 
these  are  filled  to  the  neck,  corked  secur':'ly,  and  set  away  in  a  closet,  to 
be  opened  only  as  required. 

Some  of  the  wholesale  druggists  now  bottle  the  volatile  oils  in  small 
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Fig.  14. 


vials,  which  they  inclose  in  pasteboard  cases,  effectually  excluding  the 
light  and  protecting  them  from  dust. 

The  patent  safety-can  here  figured  is  very  gen- 
erally used  for  the  transportation  and  storage  of 
oil  of  turpentine,  benzine,  and  similar  inflammable 
liquids ;  it  consists  of  a  can  of  tinned  iron  inclosed 
in  a  wooden  box,  with  a  tubule  for  filling  it,  and  one 
for  drawing  the  liquid  from  it.  Such  cans  may 
appropriately  replace  glass  vessels  for  the  storage 
of  the  above-named  class  of  substances. 

Counters. — In  the  proper  construction  of  a  phar- 
macist's counter  there  is  much  room  for  ingenu-  Patent  safety-can. 
ity ;  the  space  which  a  counter  may  occupy,  the 
uses  to  which  it  is  to  be  put,  and  the  necessity  of  storing  goods  in 
it,  or  otherwise,  and  if  so,  what  kind  of  goods,  should  all  be  carefully 
considered  in  planning  it.  In  any  but  a  small  store  there  will  gener- 
ally be  at  least  two  counters,  frequently  there  are  three  or  even  four. 
Nearest  the  entrance  to  the  store  we  have  in  the  United  States  what  is 
seldom  or  never  found  in  European  pharmacies,  the  soda-water  counter 
and  draught  apparatus.  This  consists  of  a  panelled  front  and  ends, 
thirty  inches  high,  on  which  is  a  marble  slab  perforated  for  the  passage 
of  pipes  into  the  draught  apparatus.  The  most  approved  kinds  of 
these  are  more  or  less  elaborate  marble  cases  containing  metallic  coolers, 
syrup  cans,  and  ice ;  the  soda-water  coolers  are  connected  with  a  draught 
pipe  for  each  of  the  kinds  of  carbonic  acid  water,  plain,  Vichy,  and  Kis- 
singen  being  the  usual  varieties,  and  the  syrup  cans,  with  ornamental 
faucets  for  drawing  the  syrups.  This  counter  usually  contains  some 
shelves  for  glasses  and  extra  syrups,  and  a  large  sink,  with  hydrant  and 
wash-pipe  for  washing  glasses.  The  soda-water  is  either  bought  in  the 
fountains,  which  are  delivered  as  often  as  necessary  into  the  cellar,  and 
attached  by  a  coupling  to  the  pipes  connected  with  the  draught  appa- 
ratus, or  made  with  an  appropriate  gas  generator  and  force  pump 
directly  under  the  soda-water  counter,  in  the  cellar.  The  construction 
of  this  counter  is  so  simple,  and  its  use  is  so  little  within  the  range 
of  pharmacy  proper,  that  it  need  occupy  no  more  space  in  this  chapter. 

Passing  the  "  soda  fountain,"  as  it  is  often  called,  we  reach  the  main 
counter,  on  which  articles  are  weighed,  labelled,  and  wrapped,  and  over 
which  they  are  sold.  This  counter  may  or  may  not  be  used  also  for 
compounding  prescriptions  and  for  other  pharmaceutical  processes,  accord- 
ing to  its  length  and  the  general  arrangement  of  the  store. 

A  different  method  of  arranging  and  furnishing  the  store  of  a  phar- 
macist has  long  been  advocated ;  of  late  the  method  has  so  far  been 
acted  upon  as  to  enable  any  one  desirous  of  rendering  his  store  both 
unique  and  conformable  to  this  method  to  carry  out  this  plan  much 
more  economically  than  it  has  heretofore  been  possible.  The  plan  is  to 
have  the  drawers  and  shelves  made,  as  already  described,  in  sections, 
each  separate  from  the  other,  and  placed  at  such  distances  apart  as  the 
space  at  his  disposal  will  permit.  The  spaces  on  the  wall  between  the 
cases  of  shelves   can   be   appropriately  used   by  securing   ornamental 
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brackets,  wliereon  to  support  jars  of  tooth-powder,  toilet  articles,  and 
such  goods  as  are  suitable  for  display. 

Shelves. — In  front  of  the  shelving  sash-doors  should  be  hung  on  slip 
hinges  (for  facility  of  removing  them  for  the  purpose  of  cleaning),  glazed 
with  glass  of  canary  color  or  entirely  opaque.  Upon  the  inner  surface 
of  the  glass  ornamental  lettering  may  be  placed  to  relieve  their  blank 
appearance,  and  on  the  top  of  each  glass  the  name  of  the  class  of  prepara- 
tions contained  in  the  case  might  be  conspicuously  painted,  to  serve  as  a 
directory  to  the  assistants,  and  tend  to  impress  the  customer  with  the 
feeling  that  system  was  a  ruling  characteristic  of  the  establishment. 

Fig.  15. 


Section  of  drawers  and  covered  shelves 


The  location  of  the  different  cases  is  a  matter  of  importance ;  the  front 
of  the  store  near  the  windows  should  be  appropriated  to  the  soda-water 
counter,  and  as  there  will  be  many  who  will  call  specially  for  soda-water. 


countp:  ris.  2i^ 

those  classes  of  objects  wliidi  liavc  the  hiast  immediatf;  coiiiKjction  w  itli 
the  more  strictly  })harnia(;(!iitical  portion  of  the  business  should  be 
grouped  in  that  part  of  the  store;  these  will  include  the  perfumer}^  and 
toilet  articles  generally  found  in  such  stores,  and  next  to  this  should  be 
placed  the  cases  devoted  to  propricstary  artic;les,  and  those;  sul)stances 
which  are  usually  kept  in  parcels  ready  for  sale  ;  next  to  this  sliould  be 
[)]ace(l  the  cases  of  shop  furniture  bottles,  which  contain  those  I'cniedies 
in  most  constant  demand  for  the  ordinary  ('alls  of  promiscuous  trade, 
and  then  those  which  belong  more  to  thedispensingof  prescriptions  and 
recipes  for  domestic  practice.  Fig.  15  illustrates  the  character  and 
style  of  cases  here  recommended. 

Of  course  this  is  but  a  general  outline  of  the  plan  which  must  be 
tilled  out  in  accordance  with  the  judgment  of  the  pharmacist  to  suit  each 
])articular  case.  The  advantages  belonging  to  this  method  are  facility 
of  arrangement,  classification  of  stock,  and  preservation  of  the  contents 
of  the  bottles  from  the  injurious  effects  of  light,  facility  of  removal  in 
(iase  of  fire  or  change  of  business  location,  and  economy  in  outfit  when 
fixtures  of  equally  good  appearance  are  obtained  in  the  ordinary  method 
of  building  them  especially  for  the  room  they  are  to  occupy. 

Fig.  16  shows  the  front  of  a  dispensing  counter.  The  casing  along 
the  front  was  adopted  with  a  view  to  storing  and  displaying  goods,  the 
want  of  ample  case  room  in  the  store  having  made  additional  accom- 
modations of  this  kind  desirable  It  is  liable  to  the  criticism  of  the 
goods  being  too  much  below  the  line  of  vision  to  draw  much  attention 
to  them,  but  this  is  diminished  when  customers  are  sitting  on  the  chairs 
opposite.  It  is  remarkable  that,  although  this  counter  has  been  in  use 
for  many  years,  not  a  single  light  of  glass  has  been  broken  on  this  front. 
The  lights  are  French  plate,  but  nof  of  double  thickness. 

Fig.  17  exhibits  the  back  view  of  the  same  counter,  14  feet  long, 
32|  inches  wdde,  and  3  feet  high.  The  top  is  covered  in  part  with 
marble,  and  back  of  the  cases  with  oil-cloth ;  a  large  glass  show-case 
occupies  the  left-hand  end,  but  not  the  wdiole  width,  the  bottom  being 
seven  inches  below  the  top  level  of  the  counter.  The  whole  structure 
is  movable,  being  in  three  parts,  so  accurately  fitted  together  as  not 
to  show  a  seam  or  crack  at  the  junction.  It  contains  no  sink,  the  wash- 
ing of  bottles,  implements,  etc.,  being  accomplished  in  a  large  sink  in 
the  operating  counter  back.  The  prescription  scales  are  in  a  case  near 
the  right-hand  end  of  the  counter  over  the  oak  slide  for  folding  pow- 
ders, and  near  the  drawers  for  boxes,  pill  tiles,  etc. ;  and  the  larger  scales 
are  near  the  middle,  over  the  paper  and  label  drawers. 

A  small  mahogany  desk  with  writing  materials,  and  containing  in  a 
drawer  blank  labels,  slips,  blanks  for  prescriptions,  etc.,  is  placed  on  the 
counter  immediately  adjoining  the  prescription  scales,  thus  avoiding  the 
carrying  of  every  prescription  and  label  to  the  large  desk  used  for  the 
accounts  and  the  general  writing  purposes  of  the  establishment. 

The  prescription  counter  may  appropriately  be  a  distinct  feature  in 
the  store,  located  further  from  the  entrance,  sometimes  in  a  line  vrith. 
the  dispensing  counter,  but  more  generally  at  right  angles  to  it.  Fig. 
19  shows  the  back  view  of  one  recently  constructed,  and  although  with 
a  minimum   of   appointments,   found  ample  for  a   very   considerable 
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prescription  business.  It  is  drawn  with  a  case  of  shelving  upon  it, 
which,  in  front,  is  a  show-case.  Fig.  18  shows  the  front  view  of  this 
counter. 

The  dispensing  counters  have  the  front  and  ends  of  oiled  walnut  in 
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panels,  the  drawers  and  shelving  of  the  back  of  pine  or  poplar  stained. 
All  have  white  marble  tops.  The  drawers  are  arranged,  some  with 
suitable  compartments  for  labels,  and  others  for  pill  machine,  corks. 


Fi?.  18. 


Front  of  prescription  counter. 


paper,  bottles,  etc. ;  while  the  open  spaces  afford  the  necessary  room  for 
cork-presser,  mortars,  pill  tiles,  spatulas,  paste-pot,  etc.  These  counters 
are  well  made,  and  the  whole  appears  as  a  handsome  piece  of  furniture. 
Fig.  18  shows  the  front,  and  Fig.  19  the  back,  of  the  largest  size, 
7  feet  long,  2  feet  3  inches  wide  at  the  floor;  top  shelf  11  inches  wide, 

Fig.  19. 


Back  of  prescription  counter. 


and  height  over  all  5  feet  6  inches.  The  front  of  the  counter  (Fig.  18) 
has  four  glass  doors,  with  shelves  3  inches  wide,  forming  a  good  show- 
case for  the  display  of  perfumery  and  fancy  goods.     The  back  has  a 
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scale-case  with  glass  door.  On  either  side  are  shelves  for  the  dispensing 
bottles — giving  room  for  10  pint,  20  half-pint,  28  four-ounce,  and  34 
two-ounce.  The  relative  distances  of  the  shelves  from  each  other  can 
easily  be  varied. 

On  the  top  of  the  prescription  counter  a  frame  should  be  screwed, 
about  three-eighths  of  an  inch  thick,  of  hard  wood,  bevelled  from  below 
upwards,  3  or  4  inches  in  diameter. 
Two  may  be  provided,  of  different  di- 
ameters— in  which  to  set  the  mortar  for 
trituration  Avhile  in  use.  Is  is  especially 
useful  in  making  a  pill  mass,  furnishing 
in  either  corner  a  firm  rest  for  the  mor- 
tar against  the  force  exerted  in  tritura- 
tion ;  this  is  shown  in  Fig.  20.  Sev- 
eral devices  may  be  mentioned  in  this 
connection,  which  may  especially  suit 
the  circumstances  of  particular  stores. 
If  preferred,  a  slide  having  a  number 

ft  \         11111         •  i"i  J.  i?  Clamp  tor  mortar, 

01  bevelled  holes,  m  which  mortars  oi 

different  sizes  will  rest,  may  be  substituted  for  this  purpose. 

Near  the  clispeusing  counter  should  be  placed  the  sink,  with  the 
requisite  supply  of  water,  both  hot  and  cold,  if  possible,  and  the  shelves 
on  which  the  mortars  and  pestles  should  be  placed.  These  shelves 
should  incline  towards  the  sink,  so  that  any  water  may  run  off  from 
them  into  the  sink.  The  shelf  for  pestles  is  best  arranged  by  having 
holes  bored  large  enough  for  the  handles  to  pass  through,  but  not  the 
heads,  so  they  will  remain  in  their  respective  places. 

The  best  method  of  keeping  those  remedies  which  are  of  great 
activity,  and  consequently  poisonous  in  overdoses,  has  engaged  the 
attention  of  the  most  careful  pharmacists,  and  much  has  been  written 
both  about  their  custody  and  dispensing.  Some  have  adopted  the  plan 
of  keeping  them  in  a  locked  closet,  which  is  perhaps  the  simplest  and 
best  method ;  others  add  to  this  an  arrangement  by  which  the  opening 
of  it  strikes  a  bell,  and  also  attach  to  the  door  a  spring  or  weight  which 
prevents  the  door  being  shut  until  the  vial  is  intentionally  replaced,  act- 
ing as  a  reminder  of  the  class  of  remedies  being  used. 

In  regard  to  the  morphia  salt,  so  often  written  for  when  the  quinine 
salt  is  intended,  a  plan  that  has  been  pursued  for  years  by  some  is  to 
put  only  a  few  grains  in  the  dispensing  bottle  at  a  time,  so  as  to  render 
it  impossible  that  the  number  of  grains  of  quinine  ordinarily  directed 
shall  be  dispensed  without  recourse  to  the  duplicate  bottle  of  morphia 
salt. 

The  choice  of  the  place  where  the  poisons  are  kept  is  of  considerable 
importance.  It  is  best  to  have  it  so  situated  that  the  proprietor,  or,  in 
his  absence,  the  person  in  charge,  will  have  it  in  full  view  from  the 
place  he  generally  occupies;  it  should  be  quite  convenient  to  the  pre- 
scription balance,  as  these  articles  are  generally  used  in  small  quantities, 
and  always  should  be  weighed  with  great  exactness.  A  specific  place 
should  be  arranged  for  each  bottle,  and  it,  with  its  appropriate  place, 
should  be  numbered  in  duplicate,  so  that  misplacing  bottles  would  not 
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be  likely  to  occur.  A  list  with  the  numbers  of  the  bottles  and  their 
contents  should  also  be  fastened  in  some  part  of  the  case  for  convenient 
reference ;  on  this  the  maximum  dose  of  each  might  well  be  written 
out  in  full. 

In  the  Prussian  pharmacopoeias  certain  lists  are  published  which  pre- 
scribe the  maximum  doses  to  be  dispensed,  and  in  case  of  error  the 
pharmacist  is  directed  to  ask  the  prescriber's  attention  before  compound- 
ing such  prescriptions. — American  Journal  of  Pharmacy,  1871,  vol. 
xliii.,391. 

Where  the  top  of  the  prescription  counter  is  hardly  large  enough  for 
all  purposes,  it  may  be  extended  by  a  lid  upon  hinges,  which  shuts 
away  when  out  of  'use  (shown  in  Fig.  16,  at  the  left-hand  end),  and 
when  powders  are  to  be  folded,  may  be  raised  or  let  clown  according  to 
its  position,  and  is  then  clean  and  ready.  In  the  store  of  my  friend 
James  T.  Shinn,  of  Philadelphia,  there  is  such  an  arrangement,  which 
renders  available  a  space  alongside  of  the  prescription  counter  and  over 
the  steps  leading  into  the  cellar.  If  a  slide  immediately  under  the  top 
of  the  counter  is  appropriated  to  folding  powders,  as  in  Fig.  17,  it  is 
apt  to  be  drawn  out  and  used  incautiously  for  other  purposes,  and  so 
becomes  bruised  and  soiled ;  while  this  is  of  light  material  and  at  an 
elevation  above  the  level  of  the  counter-top.  In  the  same  store  there  is 
a  simple  and  satisfactory  method  of  keeping  cerates  and  ointments,  in  a 
convenient  and  accessible  position,  and  at  nearly  the  same  temperature 
throughout  the  year.  On  the  line  of  the  steps  leading  into  the  cellar,  a 
drawer  is  inserted  horizontally,  just  below  the  floor,  in  which  the  oint- 
ments are  arranged  in  flat-toj)  jars.  To  reach  them  one  has  to  descend 
about  half-way  down  the  steps  and  pull  out  the  drawer,  when  the 
required  jar  is  readily  removed.  This,  though  a  very  cheap  device  and 
very  economical  of  space,  is  less  convenient  to  use  than  a  dumb-waiter 
or  elevator  set  into  a  closet,  on  which  the  ointments  and  very  ferment- 
able syrups  are  let  down  into  the  cellar  and  drawn  up  when  required. 

The  working  counter  may  be  located  in  the  back  part  of  the  store, 
or,  where  the  establishment  is  large  enough  to  employ  separate  hands  in 
the  manufacturing  department,  it  may  be  in  a  separate  laboratory  or  in 
the  cellar. 

It  is  to  be  used  for  percolations,  filtrations,  evaporations,  and  small 
distillations,  besides  the  making  of  syrups,  spreading  of  plasters,  and 
moulding  of  suppositories  and  other  minor  operations,  when  they  are 
on  too  large  a  scale  for  the  prescription  counter. 

It  should  be  immediately  contiguous  to  the  gas  and  water  supply, 
and  to  the  sink ;  the  top  should  be  made  of  hard  wood  or  oiled  slate  or 
soapstone,  and  have  an  inclination  towards  the  sink.  The  top  should 
project  sufficiently  to  prevent  liquids  spilled  on  it  from  running  into 
any  drawer  or  receptacle  beneath ;  and  to  more  effectually  secure  this 
object,  a  groove,  three-eighths  of  an  inch  wide  and  one-fourth  of  an 
inch  deep,  should  be  made  around  the  entire  top  half  an  inch  from  the 
edge. 

The  best  use  to  make  of  the  room  under  the  top  of  this  counter  is  to 
fix  shelves  at  such  distances  apart  as  will  accommodate  the  different 
utensils  required  to  be  used  in  the  processes  conducted  at  this  part  of 
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the  store ;  the  dimensions  of  the  counter  will  be  limited  to  the  space  to 
be  occupied ;  when  it  is  ample,  and  some  of  the  operations,  as  making 
of  syrups  and  fluid  extracts,  require  heavy  apparatus,  the  counter  should 
be  3  feet  6  inches  wide,  and  one  part  of  it  not  more  than  2  feet  high. 


Fig.  21. 


Working  counter  and  furnace. 

Fig.  21  shows  a  working  counter  drawn  to  a  scale  of  a  quarter  of  an 
inch  to  a  foot.  It  will  be  seen  that  the  space  under  the  top  is  left  open 
to  accommodate  the  apparatus,  measures,  funnels,  etc.,  required  as  above 
suggested. 

This  counter  should,  if  possible,  be  placed  near  a  flue,  in  front  of 
which  a  furnace  is  constructed  with  a  closet  at  one  side  in  the  brick- 
work and  communicating  with  the  flue,  so  that  all  oifensive  vapors 
and  gases  may  be  carried  off  without  annoyance  to  those  in  the  apart- 
ment. 

Having  noted  the  general  features  which  should  characterize  the  dis- 
pensing apartment  of  a  pharmacist's  establishment,  it  seems  appropriate 
that  we  should  now  describe  those  implements  which  are  in  constant  use 
in  the  daily  routine  of  business. 

Scales. — The  scales  should  be  two  in  number :  The  Prescription 
scales,  suitable  for  weighing  fractions  of  a  grain  to  half  a  drachm,  and 
the  Dispensing  scales,  for  weighing  half  a  drachm  and  upwards. 

There  are  different  varieties  of  prescription  scales ;  the  most  approved 
is  that  with  an  upright  pillar,  into  the  top  of  which  is  set  a  fulcrum, 
containing  planes  of  hard  steel,  on  which  rest  knife  edges  of  the  same 
material,  placed  just  above  the  centre  of  gravity  of  the  beam.  Such 
scales  are  usually  made  of  brass ;  the  beam  and  scale-dishes  are,  how- 
ever, sometimes  made  of  silver.  They  vary  in  price  according  to  their 
material  and  workmanship,  from  ten  to  thirty  dollars.  To  prevent 
injury  from  dust  and  the  corrosive  vapors  which  are  frequently  emitted 
from  various  substances  in  the  store,  an  appropriate  case  is  necessary ; 
but  the  chief  sources  of  injury  to  which  a  delicate  balance  is  liable  are 
the  jarring  motion  of  the  building,  which,  by  its  constant  action  on  the 
knife-edges,  tends  to  dull  them ;  the  dust  and  vapors  of  the  apartment; 
and,  most  of  all,  the  rough  usage  they  receive  from  those  who  attempt 
to  clean  them.  Most  of  these  causes  can  be  remedied  by  a  proper 
arrangement  of  the  balance  and  its  case. 
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Fig.  22  (front  and  side  view)  represents  the  frame  of  the  case,  with 
a  door  which  slides  upward  in  a  groove  in  front ;  a  bmss  plate  is  sup- 
ported in  grooves  cut  in  each  side  of  the  case,  reaching  from  the  back 
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Prescription  scales  and  case. 

of  the  case  to  three-eighths  of  an  inch  of  the  front ;  a  glass  plate  is 
fastened  in  perpendicular  grooves,  and  extends  from  the  under  side  of 
the  top  of  the  case  to  the  lower  edge  of  the  brass  plate  which  rests  close 
against  it ;  these  make  a  separation  of  the  upper  part  of  the  case  from 
the  lower ;  in  the  centre  of  the  brass  plate  a  hole  is  drilled  sufficiently- 
large  to  permit  the  lifting-rod,  which  raises  the  beam  and  its  fulcrum,  to 
move  steadily  but  freely  ;  directly  under  the  knife-edges  at  each  end  of 
the  beam  a  hole  is  drilled  large  enough  to  permit  the  free  passage  of  the 
rods  attached  to  the  stirrups  and  hooks  which  rest  on  the  knife-edges. 
It  will  be  readily  seen  that  dust  or  flies  will  be  effectually  prevented 
from  coming  in  contact  ^vith  the  beam,  and  the  only  parts  requiring  fre- 
cpient  cleaning  will  be  the  stirrups  and  dishes,  which  hang  in  the  lower 
part  of  the  case.  A  number  of  small  drawers  are  provided,  suitable  for 
keeping  the  weights,  papers  for  prescription  powders,  small  spatulas,  and 
other  utensils  required  about  the  balance. 

It  is  well  to  try  the  accuracy  of  the  scales  occasionally,  as  well  by 
weighing  exceedingly  small  quantities  upon  them  when  balanced  by 
heavy  weights,  as  by  using  two  weights  knoAvn  to  be  equal  and  changing 
them  to  the  opposite  sides  of  the  beam ;  this  will  show,  at  once,  if  there 
be  the  least  deflection  in  either  arm  of  the  beam. 

Omng  to  the  comparative  expensiveness  of  these  scales,  another  kind 
is  more  generally  purchased  by  physicians,  in  which  the  upright  pillar  is 
omitted.  These  are  imported  from  England,  France,  or  Germany; 
they  come  in  boxes  of  wood  or  tin,  and  have  the  advantage  of  being 
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much  more  portable.  The  best  are  made  in  England,  and  have  steel 
beams.  The  German  variety  is  usually  imported  from  Nuremberg, 
and  this  is  very  inferior,  and,  indeed,  frequently  worthless.     The  phy- 
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Prescription  scale  without  standard. 


sician  who  administers  strychnia,  veratria,  or  morphia  may  as  well  judge 
of  the  quantity  by  the  eye  as  by  the  use  of  a  f>air  of  common  German 
scales,  which  frequently  fail  to  indicate  it  within  half  a  grain  or  even  a 


gram. 
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Fig.  24. 


Ti'oemner's  army  scales. 


Fig.  23  exhibits  the  best  form  of  prescription  scale  without  upright 
pillar,  as  held  when  in  use.  The  knife-edges  at  the  ends  of  the  beam 
are  of  steel,  inclosed ;  the  movement  at  the  fulcrum  is  free ;  and  the 
scales  are  sufficiently  accurate  for  ordinary  purposes. 
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A  cheap  form  has  the  ends  of  the  beam  open,  and  the  cords  attached 
to  the  plates  secnred  to  a  little  hook,  which  is  slipped  on  to  the  curved 
ends,  and  readily  movable ;  this  arrangement  is  shown  in  Fig.  24.  It 
is  not  generally  so  accurate  as  one  with  closed  ends  to  the  beam. 

Fig.  25  shows  the  new  scales  introduced  for  use  in  the  army  by 
Troemner,  of  Philadelphia.  The  upright,  which  is  of  brass,  stands 
upon  a  box  to  which  it  is  secured  by  a  screw ;  the  beam  is  of  steel, 
seven  inches  long,  and  moves  in  a  central  fulcrum  containing  the  knife- 
edges.  As  it  is  necessary  that  the  apparatus  should  be  put  away  in 
travelling  from  place  to  place,  the  box  is  furnished  with  a  drawer  into 
which  it  fits  compactly.  The  upright  being  unscrewed,  the  fulcrum 
lifted  out,  the  beam  unshipped,  and  the  plates  with  then-  hanging 
attachments  detached,  the  whole  can  be  stowed  away,  with  the  weights, 
in  the  drawer.  As  the  diameter  of  the  plates  woukl  interfere  with  this, 
they  are  fitted  with  a  hinge,  which  enables  them  to  be  bent  in  a  line 
with  their  wire  supports,  as  shown  in  the  figure ;  in  this  position  they 
oocupy  but  little  space. 

Both  in  convenience  of  arrangement  and  in  economy,  this  scale  is  a 
great  improvement  on  those  heretofore  supplied  to  physicians,  and  will, 
no  doubt,  be  sold,  when  the  Government  demand  abates,  at  a  price 
placing  it  within  the  reach  of  all. 

Fig.  26  represents  a  kind  of  scales  for  weighing  ounces,  which  are 
selected  on  account  of  convenience.  These  are  manufactured  of  iron, 
varnished  to  protect  them  from  rust,  with  movable  pans,  and  a  platform 
arrangement  of  the  beam.  The  instances  are  rare  in  which  the  country 
practitioner  purchases  any  scales  except  a  small  pair  for  prescription 

Fig.  26.  Fig.  27. 
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purposes,  and  these  have  been  introduced  rather  as  an  improvement  on 
the  frequent  practice  of  guessing  at  quantity  than  as  representing  the 
best  arrangement  for  accuracy. 

The  most  convenient  scales  for  counter  use  are  those  modelled  after 
the  "Beranger"  scale,  formerly  imported  from  France,  but  are  now 
superseded  by  those  of  American  manufacture ;  they  have  the  advantage 
of  being  free  from  the  stirrups  and  overriding  beam,  thus  giving  the 
operator  free  opportunity^  to  place  articles,  even  quite  bulky  ones,  upon 
the  pans ;  the  knife-edges  and  beam  being  entirely  inclosed  render  them 
quite  durable  and  not  so  easily  injured  by  their  ordinary  use.  The 
provisions  of  our  pharmacopoeia  respecting  the  dispensing  of  liquids 
require  that  it  be  done  by  weighing,  and  not  measuring ;  this  necessitates 
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an  arrangement  of  scales  which  will  enable  the  operator  to  balance  the 
vessel  in  which  the  liquid  is  to  be  dispensed.  This  is  now  readily 
accomplished  by  the  scale  being  furnished  with  a  side  beam  and  sliding 
weight,  as  represented  in  Fig.  27. 

The  best  location  for  the  scales  is  on  a  level  counter  by  itself,  away 
from  the  jarring  occasioned  by  the  ordinary  manipulations  of  the  shop. 
It  should  be  adjacent  to  the  paper  drawers,  and  should  have  room  on  it 
for  both  sets  of  weights. 

Weights,  although  sometimes  made  in  this  country,  are  usually  im- 
ported, of  the  smaller  kinds,  with  the  box  scales.  Those  for  ten  grains 
and  upwards  are  made  of  brass  cut  into  squares,  and  marked  with  the 
officinal  signs  for  denoting  the  different  denominations  of  weight.  Those 
for  six  grains  and  under  are  of  sheet  brass  cut  into  squares,  and  variously 
marked  with  the  number  of  grains,  as  shown  in  Figs.  28,  29  and  30. 

Fig.  28.        Fig.  29. 
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Weights  of  sheet  bi-ass. 

The  inexperienced  are  liable  to  error  in  using  these  small  weights, 
from  the  fact  that  they  frequently  have,  besides  the  marks  denoting  the 
number  of  grains,  a  stamp  placed  on  them  by  the  manufacturer,  which 
is  the  German  sign  corresponding  with  our  gr.  [grana).  (See  Fig.  29.) 
This  is  liable  to  be  counted  with  the  other  indentations,  and  to  add  one 
to  the  actual  number  of  grains ;  a  two-grain  weight  is  liable  to  be  taken 
for  a  three-grain,  a  three-grain  to  be  used  instead  of  a  four,-  and  so  on. 
Close  observation,  however,  will  exhibit  a  decided  difference  between 
the  two  kinds  of  indentations. 

The  mode  of  marking  shown  in  Fig.  28  is  more  liable  to  error  than 
the  others,  especially  when  the  weights  become  soiled  and  a  little  cor- 
roded by  use. 

The  best  form  of  weights  of  the  smaller  denominations  for  the  use 
of  the  pharmacist  is  represented  in  Fig.  31.  They  are  made  of  alu- 
minium wire ;  the  shape  indicates  the  relative  number  of  grains  in  each 
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Aluminium  grain  weights. 


Avery's  weights. 


weight ;  the  half-grain,  being  made  of  much  thinner  wire,  is  not  liable 
to  be  mistaken  for  the  two-grain. 

Within  a  few  years  past  a  description  of  weights  from  5ij  to  9ss  has 
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become  common  iu  our  market,  quite  preferable  to  the  German  square 
weights  of  the  same  denominations.  Tliese  are  round,  or  eight-sided, 
stamped  out  of  brass  plates,  with  verv  distinct  inscriptions,  as  shown  iu 
Figs.  32  and  33.  Thev  were  imported  from  England,  but  are  now 
made  in  the  United  States. 

Some  trials  made  Avith  common  German  Aveights  convince  me  that 
few  of  those  commonly  met  with  are  even  reasonably  accurate ;  a  5j 
weight  was  found  to  weigh  as  high  as  69.8  grains,  and  a  gr.  vj  weight 
Aveighed  6.75  grains  :  othere  approximated  more  nearly  ;  a  5ss  weighed 
30.25  grains,  a  5j  60.1  grains,  a  ^ss  10.1  grains,  a  5ij  120.5  grains,  etc., 
while  none  of  Avery's  that  were  tried  varied  more  than  -^  grain  from 
their  nominal  weiglit.  Tliis  inaccuracy  may  be  partially  due  to  care- 
lessness and  partially  to  the  fact  that  the  apotliecaries'  weights  of  the 
different  German  States,  though  bearing  the  same  names  and  divided 
like  our  own,  have  diiferent  values,  as  shown  in  the  sequel. 

The  preservation  of  these  weights  is  a  subject  that  should  receive 
more  attention  than  is  usually  given  to  it ;  the  most  convenient  plan 
that  has  been  proposed  is  to  have  a  piece  of  hard  wood,  in  which  are 
turned  depressions  about  -f^  of  an  incli  deep,  and  ]|  inch  in  diameter, 
for  the  smallest  weights ;  the  largest  may  be  ^  an  inch  deej)  and  If  inch 
in  diameter;  this  sha])e  enables  one  to  j^ick  uy)  the  weight  M'ith  gi'cat 
facility,  and  there  Ix'ing  a  cavity  for  each  weight  there  is  a  great  saving 
of  time  and  much  less  liabilitv  to  the  loss  of  weig-hts. 

The  larger  apothecaries'  weights,  now  supei-seded  by  the  British 
Pharmacopa?ia,  but  continued  in  use  by  that  of  the  United  States,  are 
almost  invariably  in  the  shaj^e  of  cu])s,  fitting  into  each  other;  the  two 
inmost  ones  generally  re})resent  each  two  drachms,  the  next  a  half-ounce, 
the  next  an  ounce,  and  so  on  up  to  sixteen  ounces,  in  the  larger  nests. 
Kow,  as  each  cup  re})resents  a  certain  weight  by  itself,  and  as  each  is 
double  that  outside  of  it,  excepting  the  two  smallest,  which  are  equal, 
the  sum  of  any  nest  Avill  be  equal  to  that  of  any  weight  into  which  it 
fits;  thus,  tlie  .^xvj  weight  will  balance  the  nest  Avithin  it,  which  con- 
sists of  an  eight-ounce,  a  four-ounce,  a  two-ounce,  a  one-ounce,  a  half- 
ounce,  and  two  quarter-ounces,  and  the  entire  nest  will  weigh  thirty- 
tAvo  ounces. 

This  arrangement  of  Aveights,  though  veiy  compact  and  convenient, 
and  furnishing  a  prominent  distinction  betAA'cen  the  apothecaries'  and 
ordinary  commercial  AA^eights,  is  more  expensiA'e  than  might  be  desired, 
considering  the  utility  to  the  apothecarA'  and  physician  of  haA^ng  a  good 
supply  of  such  important  implements  of  his  art. 

The  physician  about  commencing  practice  in  the 
countiy,  and  desiroas  of  economizing  in  this  dej^artment 
of  his  outfit,  may  procure  sets  of  these  Aveights  ascend- 
ing as  high  as  four  ounces  (Fig.  34),  the  nest  Aveighing 
eight  ounces.  They  Avill  be  found  to  ansAver  his  pur- 
car1es°Ve^gMs."  pose  in  preparing  tmctures,  syrups,  etc.,  in  small  quan- 
tities ;  and  in  dispensing  the  A^egetable  medicines  for  in- 
fusions ;  and  in  his  weighing  operations  generally,  less  disadA'antage 
would  floAV  from  the  exclusiA'e  use  of  apothecaries'  than  of  a\'^oirdu- 
pois  Aveights.     The  subject  of  AA^eights  and  measures  is  more  fully  pre- 
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sented  in  a  future  chapter,  where  drawings  will  also  be  found  of  the 
other  kinds  of  weights  in  use. 

Measuees. — As  liquid  substances  are  generally  dispensed  by  measure 
rather  than  by  weight,  and  as  physicians  still  prescribe  by  fluid  measure 
those  preparations  containing  liquids,  with  but  few  exceptions,  one  or 
more  graduated  measures  are  necessarily  embraced  in  the  physician's 
outfit.  A  convenient  one  for  dispensing  operations  is  either  a  four  or 
eight  ounce  conical  measure,  such  as  is  shown  in  Fig.  35.  These  are 
of  flint  or  of  green  glass,  and  are  graduated  down  to  one  fluidrachm  or 
half  a  drachm,  which  are  the  lowest  denominations  we  generally  wish 
to  measure,  and  they  can  be  filled  several  times  in  succession  when  it  is 
desirable  to  measure  a  pint  or  a  quart. 

In  selecting  a  measure,  the  chief  points  to  be  observed  are,  to  have 
a  good  lip  for  pouring  the  liquids  from,  and  clear  and  distinct  marks 
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both  on  the  fluidrachm  and  fluidounce  columns ;  the  glass  should  not  be 
very  thick,  as,  by  refracting  the  light,  it  interferes  with  accuracy  in  the 
measurement  of  small  quantities.  Large  measures,  which  are  not  to  be 
used  for  quantities  under  an  ounce,  may  be  appropriately  made  of  the 
form  shown  in  Fig.  36.  One-ounce  graduates  of  this  description  are 
sometimes  made  for  medicine-chests  or  saddle-bags  where  great  economy 
of  space  is  necessary,  but  they  are  too  inaccurate  for  satisfactory  use. 

Fig.  37  represents  a  form  of  graduated  measure  in  use  among  Ger- 
man pharmacists,  which  has  the  advantage  of  great  exactness  in  conse- 
quence of  its  narrow  diameter,  thus  rendering  the  vessel  very  desirable 
for  measuring  active  medicines. 

The  measures  ordinarily  offered  for  sale  are  so  frequently  inaccurately 
graduated  that  they  should  all  be  tested  before  being  employed.  This 
is  best  done  by  having  a  series  of  pipettes  of  the  sizes  capable  of  con- 
taining, in  the  bulb  and  portion  of  the  neck,  which  must  be  of  small 
calibre,  respectively  one-half  fluidounce,  one  fluidounce,  four  fluid- 
ounces,  and  eight  fluidounces ;  these  flasks,  when  carefully  counterpoised 
on  a  delicate  balance,  should   have   weighed    into   them   respectively 
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227.84  grains,  455.69  grains,  1822.77  grains,  and  3645.55  grains  of 
distilled  water  at  60°  Fahr.  The  place  to  which  the  liquid  tills  the 
measure  on  the  neck  should  be  carefully  marked  with  a  tile,  observing 
first  to  add  a  minute  drop  of  a  solution  of  bichloride  of  mercurv  in 
alcohol,  which  secures  a  perfectly  level  surface  to  the  liquid.  For 
smaller  measures  we  need  a  tube  of  very  uniform  calibre,  of  about  one- 
quarter  inch  in  diameter,  which  should  be  closed  at  one  end,  then  coun- 
terpoised as  before  explained  :  into  this  four  and  three-quarter  grains 
of  distilled  water  at  60°  Fahr.,  the  neai'est  approximate  weight  to  five 
minims,  should  be  weighed,  and  the  place  marked  with  a  file ;  the  same 
quantit}''  of  water  should  again  be  added,  and  the  level  marked.  This 
should  be  repeated  until  twelve  weighings  have  been  noted ;  with  this 
the  minim  measures  and  the  small  divisions  of  a  graduated  measure 
may  be  tested. 

Hodgson's  improvement,  which  consists  of  a  moulded  measure  of 
precisely  uniform  size,  is  spoken  of  in  the  chapter  on  metrology. 

Minim  Pleasures. — For  the  division  of  a  fluidrachm,  the  minim 
measure  is  employed.  This  is  usually  an  upright  cylinder  of  glass, 
with  a  lip  at  one  extremity',  and  a  glass  pedestal  at  the 
other,  and  is  graduated  from  sixty  minims  (one  fiui- 
drachm)  to  five  minims.  The  kind  used  in  fitting 
si\ddle-bags  and  physicians'  pocket-cases  is  made  of  glass 
tube  with  or  without  a  foot,  and  does  not  occupy  more 
space  than  an  ordinary  toij  tube  vial.  The  inconven- 
ience of  employing  a  measure  of  this  kind  has  led  to  the 
use  of  drops  in  prescription,  instead  of  minims,  and  as 
essential  oils  and  spirituous  liquids  drop  so  ditferently 
from  aqueous  liquids,  and  as  the  same  liquid  drops  very 
differently  from  different  vessels,  great  discrepancies  oc- 
cur, unless  the   dispenser  sufficiently  understands   and 

observes  the  distinction.     (See   tables  of    approximate 

Minim  meuTure.     measurement  in  next  chapter.) 

Tin  Measures. — Tin,  but  preferably  tinned  copper,  measures  of  half 
pint,  one  pint,  or  two  pints  capacity,  will  be  found  veiy  useful  to  the 
dispensing  physician,  and  indispensable  to  the  pharmacist.  They  may 
be  used  for  water,  alcohol,  syrups,  and  most  tinctures,  whenever  the 
full  cpiantity  they  will  contain  is  prescribed. 

Graduated  measures  of  block  tin,  having  ridges  on  their  inner  sur- 
faces marking  the  quantities,  are  much  used  by  German  pharmacists, 
and  are  well  adapted  to  many  purposes,  though  rarely  kept  by  dealers 
in  chemical  wares  in  this  country. 

Mortars. — Mortars  are  necessary  in  so  many  processes  of  pharmacy, 
as  to  be  among  the  most  important  items  of  an  outfit.  I  shall  describe 
the  kinds  usually  sold,  with  their  different  uses,  leaving  to  the  physi- 
cian the  choice  of  one  or  more  varieties,  according  to  circumstances. 

Wedgeicood  mortars  are  largely  manufactured  in  England,  and  an 
inferior  quality  of  similar  ware  has  been  made  in  this  country.     They 


MOETAES. 


43 


differ  somewhat  in  their  texture,  though  designed  to  have  sufficient 
roughness  or  grit  to  adapt  them  to  the  powdering  of  substances  by  trit- 
uration. The  best  varieties  are  glazed  enough  to  prevent  their  absorb- 
ing or  becoming  permanently  stained  by  chemicals  triturated  in  them, 
and  yet  are  not  so  smooth  as  to  allow  substances  to  slip  about  instead 
of  being  retained  under  the  pestle.  At  least  one  good  wedgewood 
mortar  is  necessary.     It  should  be  of  the  shape  indicated  in  Fig.  39, 

Fig.  39. 


Wedgewood  mortar  and  pestle. 

slightly  hollow  in  the  middle  of  its  base,  so  that  it  will  stand  firm  dur- 
ing the  process,  and  furnished  with  a  good  lip.  The  pestle  should  be, 
in  shape,  precisely  adapted  to  the  interior  surface  of  the  mortar ;  neither 
flattened  nor  pointed  at  its  lower  extremity.  As  the  larger  sized  pestles 
always  consist  of  two  pieces,  a  wooden  handle,  and  the  rounded  portion 
which  is  of  wedgewood  ware,  care  should  be  taken  to  have  the  connec- 
tion between  them,  which  is  made  with  cement,  perfectly  tight.  When 
they  become  loosened,  they  may  be  secured  by  a  cement  made  of  resin, 
two  parts ;  yellow  wax,  one  part ;  and  Span- 
ish brown,  three  parts ;  melted  together  by  Fig.  40. 
heat. 

For  the  purpose  of  solution,  a  porcelain 
mortar  is  convenient ;  such  are  frequently 
more  shallow  than  the  wedgewood  variety. 
They  are  perfectly  smooth  and  highly  glazed, 
and  are  not  liable  to  be  stained  by  chemical 
substances  dissolved  in  them.  They  will 
also  be  found  convenient  in  preparing  such 

ointments  and  cerates  as  require  to  be  intro-  Porcelain  mortar, 

duced   into  a  mortar,  being   more  readily 

cleansed  than  wedgewood  Avare.     The  one  shown  in  Fig.  40  has  a  pestle 
of  the  same  material.     Mortars  which  have  been  stained  sometimes  are 
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quickly  cleansed  by  using  a  small  Cjuantin-  of  chloride  of  lime  rubbed  into 
a  paste  with  water,  wheu  all  other  meaus  tail  to  remove  the  coloration. 

Glass  mortars  are  frequently  found  in  the  office  of  the  physician  and 
the  shop  of  the  apothecary.  They  are  too  soft  for  use  in  reducing  hard 
substances  to  powder,  but  are  adapted  to  forming  solutions  of  readily 
soluble  materials,  and  to  use  in  making  ointments.  The  small  sizes  are 
much  employed  in  litting  up  medicine-chests  and  medical  saddle-bags. 
They  are  without  doubt  the  best  mortars  for  making  solutions  of  the 
stronger  alkaloids,  and  in  using  them  the  best  plan  is  to  place  the  mortar 
over  a  black  surface,  as  most  of  the  alkaloids  are  white  or  of  light  color, 
and  triturate  with  the  solvent  until  the  solution  has  been  effected. 

The  smoothness  Avhich  occasions  substances  to  slip  about  under  the 
pestle  in  manipulating  with  glass  mortars,  may  be  overcome  by  grinding 
fine  emery  and  oil  of  turpentine  in  them. 

For  large  operations,  as,  for  instance,  in  making  syrup  of  bitter 
almonds,  confection  of  roses,  or  mercurial  ointment,  a  marb/c  mortar  is 
most  convenient ;  a  i)erfect  block  of  hard  and  close-grained  marble  of 
requisite  size  is  cut  out  into  a  shape  adapted  to  trituration.  The  pestle 
is  made  of  hard  wood,  or  of  the  same  material  fastened  upon  a  long 
Avooden  handle,  which  may  be  projected  into  an  iron  ring  above,  secured 
properly  over  die  centre  of  the  mortar,  so  that,  while  the  operator  gives 
the  requisite  grinding  motion  to  the  lower  extremity  of  the  pestle,  the 
upper  is  held  securely  in  its  place ;  the  use  of  this  is,  however,  restricted 
to  substances  neither  very  hard  nor  of  acid  properties. 

]Moi'tars  of  the  kinds  above  described  are  not  adapted  to  contusing 
substances,  either  Avith  a  view  to  obtaining  jiowders,  or  to  employing 
them  in  a  bruised  condition.  If  used  for  this  i)urpose  they  are  very 
apt  to  be  broken  on  the  first  trial. 

For  contusion,  an  iron,  brass,  or  bell-metal  mortar,  is  best  suited. 
Unlike  mortal's  for  trituration,  these  are  somewhat  flattened  at  the 
bottom,  and  the  pestles  terminate  in  a  flattened  ball ;  they  are  tall  in 
proportion  to  their  diameter. 

The  laborious  process  of  powdering  drugs  is  greatly  facilitated  by  the 
employment  of  mills ;  some  of  the  varieties  of  coffee  and  spice  mills 
met  with  in  iron  or  hardware  stores  are  exceedingly  useful  in  the  com- 
minution of  vegetable  substances  for  the  preparation  of  tinctures,  infu- 
sions, etc.,  and  even  in  their  reduction  to  powder  ;  one  of  these  may  well 
form  part  of  an  outfit. 

To  the  physician  who  prepares  his  own  powders,  one  or  more  sieves 
will  be  found  very  useful.  The  most  permanent  and  desirable  kind  is 
that  made  of  wire-gauze,  though  hair  and  bolting-cloth  sieves  are  some- 
what less  costly ;  the  latter  answer  very  well  if  kept  clear  of  moths.  A 
sieve  Anth  a  covering  at  top  and  bottom  is  preferable ;  these  coverings 
should  be  made  of  leather,  secured  by  hoops  of  tinned  iron  rather  than 
of  wood,  which  is  liable  to  warp  and  crack. 

Wii'e  sieves  are  numbered  by  the  manufacturers  with  reference  to  the 
number  of  wires  in  the  linear  inch,  and  the  most  desirable  sizes,  with 
reference  to  the  preparation  of  tinctures  and  infusions,  are  Xos.  20,  40, 
50,  and  60.  For  separating  jDowders  to  be  taken  in  substance,  the  very 
finest  sieves,  as  hie-h  as  Xo.  80,  are  most  desirable. 
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Spatulas. — Of  these  there  are  several  kinds.  The  plain  steel  spat- 
ula, 6r  palette  knife,  shown  in  Fig.  43,  is,  perhaps,  best  adapted  to  the 
general  purposes  of  dispensing.  In  selecting  them,  care  should  be  taken 
to  have  one  very  flexible,  and  another  quite  stiff,  while,  of  course,  they 
should  be  of  two  or  more  sizes.     The  balance  handle  spatula  (Fig.  42) 


is  also  useful  in  dispensing  operations,  being  generally  reserved  for  fold- 
ing powders,  and  for  other  neat  manipulations.  It  has  the  merit  of 
lying  on  the  table  or  counter  without  the  blade  coming  in  contact  with 
it,  a  convenience  when  employed  with  pill  masses  or, ointments.  Three- 
inch  spatulas  may  be  made  with  a  tapering  blade,  as  shown  in  Fig.  41,, 
so  as  to  allow  of  their  being  introduced  into  rather  narrow-mouthed 
bottles,  such  as  are  usually  put  into  saddle-bags  and  medicine-chests. 

The  frequent  loosening  and  breaking  of  the  handles  of  spatulas  have 
led  to  an  improvement  in  their  manufacture,  which  consists  of  riveting 
the  pieces  of  which  the  handle  is  made  on  to  a  piece  of  steel  which  is  a 
continuation  of  the  blade ;  these  are  by  far  the  most  durable  spatulas 
that  can  be  had. 

When  spatulas  are  broken,  the  remainder  is  often  converted  into  a 
most  serviceable  instrument  by  grinding  oif  the  broken  end  to  the  shape 
of  the  original  end  of  the  spatula.  This  is  very  useful  for  manipulating 
with  very  firm  extracts,  etc.  For  fui'ther  remarks,  see  paper  on  this  sub- 
ject in  Proceedings  of  Amer.  Pharm.  Association  for  1865,  p.  242. 

A  knife-rest  made  of  a  piece  of  hard  wood,  one  side  being  half  an 
inch  higher  than  the  other,  and  having  a  piece  of  sheet  brass  on  each 
side  projecting  a  quarter  of  an  inch  above  the  upper  surface ;  this  pre- 
vents the  knife  from  soiling  the  counter  or  coming  in  contact  with  any 
matter  that  may  be  on  the  counter,  and  thus  introducing  foreign  sub- 
stances into  a  mixture. 

Spatulas  of  glass,  ivory,  and  bone  are  sometimes,  though  rarely,  em- 
ployed. They  are  useful  in  manipulating  Avith  corrosive  substances 
which  would  act  upon  steel,  and  are  especially  adapted  to  manipula- 
tions with  ointment  of  nitrate  of  mercury,  and  certain  other  ointments^ 
though  well  replaced  by  an  easily  prepared  wooden  utensil. 

A  pill  tile  (Fig.  44),  made  of  porcelain  or  queensware,  is  useful  in 
preparing  certain  ointments  and  pills.  Tiles  are  made  of  various  sizes, 
and  are  sometimes  graduated,  as  seen  in  the  drawing,  to  facilitate  the 
division  of  masses  into  twelve  or  twenty-four  pills. 

Fig.  45  shows  a  little  implement  adapted  to  rolling  a  pill  mass  on 
the  tile  or  pill  machine ;  it  is  made  of  wood,  and  furnished  at  a  very 
inconsiderable  cost. 

The  division  of  pill  masses  is  best  accomplished  by  the  use  of  the 
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machine  shown  in  Figs.  46  and  47.    These  may  be  made  of  wood  or  of 
brass,  and  adapted  to  sizes  of  pills,  and  to  making  one  or  two  or  "more 


Fig.  44. 


Fisf.  46. 


Graduated  pill  tile. 
Fip.  4.'i. 

Pill  roller. 


Wooden  pill  machine. 


dozen  pills  at  one  time.  In  selecting  them,  care  should  be  taken  that 
they  have  l^een  so  manufactured  as  to  cut  the  mass  with  precision,  which- 
ever way  the  roller  is  applied ;  most  of  those  heretofore  manufactured 

Fig.  47 


^ 


iirass  pill  juachine. 


have  been  defective  in  this  respect.  Those  manufactured  by  Wirz,  of 
Philadelphia,  are  the  most  perfect  I  have  seen.  The  mode  of  using  the 
machine  is  described  in  the  chapter  on  Pills. 

A  pill  machine  patented  by  Mr.  Wilson  claims  to  be  an  improvement, 
by  enabling  the  operator  to  make  pills  of  various  sizes  by  elevating  the 
guides  at  the  sides  of  the  machine,  thus  forming  a  thicker  or  thinner 
cylinder,  out  of  which  to  make  the  pills ;  the  defect  in  the  machine  is, 
that,  while  the  cylinder  of  mass  varies,  there  is  no  correspondent  varia- 
tion in  the  size  of  the  cutting  plates  ;  as  one-fourth  inch  cutters  require 
a  cylinder  of  mass  one-fifth  of  an  inch  in  diameter,  so  must  any  change 
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The  porcelain  funnel. 


in  the  size  of  the  mass  be  accompanied  with  a  corresponding  change  in 
the  cutters. 

The  funnel,  sometimes  called  tunnel,  is  an  article  of  e  very-day  use  in 
the  dispensing  shop  or  office,  as  well  as  in  the  lab- 
oratory. A  porcelain  or  wedgewood  funnel  is  rep- 
resented by  Fig.  48.  The  sides  should  be  straight, 
and  at  an  angle  of  60°  to  each  other.  The  tube 
should  be  smallest  at  its  lowest  extremity,  and 
should  have  one  or  more  grooves  upon  its  outer 
surface,  to  allow  of  the  egress  of  air  from  a  bottle, 
into  the  mouth  of  which  it  is  fitted.  Funnels  which 
are  grooved  on  their  inner  surface  are  generally 
preferred  for  filtration,  as  allowing  a  more  ready 
downward  passage  of  the  liquid,  especially  when 
the  plain  filter  is  employed.  They  may  be  made  of 
glass,  porcelain,  Berlin  or  queensware,  vulcanized 
rubber,  and  tin;  those  of  glass  are  generally  fur- 
nished physicians  in  their  outfits ;  but  the  porcelain 
variety  is  far  less  liable  to  breakage,  and  is  equally  cleanly. 

A  very  simple  but  useful  improvement  in  glass  funnels  has  been  made 
of  late  years  by  grinding  the  smaller  end  of  the  neck  off  to  an  angle, 
as  represented  in  Fig.  49.  The  liquid  follows  the  neck 
to  the  lowest  point,  and  does  not  have  the  tendency  to 
flow  back  and  close  the  space  between  the  bottle  neck 
and  the  tube  of  the  funnel.  For  filtering  volatile  liquids 
the  upj)er  edge  of  the  funnel  should  be  ground  to  a  level 
surface  by  rubbing  on  a  flat  stone  with  .some  fine  emery; 
this  renders  a  piece  of  plate  glass  a  tight  cover  when 
placed  properly  over  it. 

Gutta-percha  or  vulcanized  rubber  has  the  advantage  of  lightness  and 
durability,  and,  not  being  affected  by  acids,  leaves  nothing  to  desire  for 
the  manufacture  of  a  permanent  funnel. 

The  displaeement  cqjparatus  recommended  in  the  previous  editions  of 
this  work  as  almost  indispensable  to  the  pharmacist  and  physician,  may 
be  well  replaced  by  a  funnel  in  almost  every  small  operation.  For 
details  of  the  mode  of  preparing  displacement  tubes  extemporaneously 
and  managing  the  process,  see  the  chapter  on  Displacement  or  Percola- 
tion. 

One  or  more  evaporating  dishes  of  Berlin  or  fine  porcelain  ware,  and 
a  porcelain  cup  (Fig.  51),  will  be  found  convenient  in  the  preparation 


ImproA^ecl  glass 
funnel. 


Fig.  50. 


Fig.  51. 


Evaporating  dish. 


Porcelain  cup. 


Fig-.  52. 


Capsule. 


of  many  of  the  galenical  and  most  of  the  chemical  preparations  appro- 
priate to  the  office  or  shop.  These  dishes  are  of  different  prices,  accord- 
ing to  quality,  and  range  from  the  two-gallon  to  the  one  fluidounce  size. 
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In  purifying  saline  substances,  such  as  chlorate  of  potassium,  oh lorido 
of  ammonium,  etc.,  evaporating  dishes,  the  bottoms  of  which  are  pierced 
with  numerous  holes,  Avill  l)e  found  verv  useful  in  saving  much  time  in 
drying. 

The  fJa.sk  (Fig.  53)  is  a  cheap  and  convenient  implement  for  small 
operations  requiring  heat,  and  especially  for  forming  solutions  of  saline 

ingredients. 

The  tripod  (Fig.  54),  or  a  retort  stand, 
sold  by  dealei-s  in  apparatus,  should  not  be 
forgotten,  as  being  necessary  to  the  conven- 
ient use  of  the  foreooinsr. 


Fig.  53. 


^ 


Vb       .-r. 


Flask. 


Tripoli. 


Fig.  54. 


Vials. — The  jihysician's  outfit  usuallv 
contains  from  half  a  gross  to  a  gross  of  \)vv- 
scription  vials,  varying  in  size  from  f^viij  to 
t^ss.  As  more  of  the  smaller  sizes  are  used 
than  of  the  others,  it  is  desirable  to  have 
about  the  following  jiroportions  in  a  gross:  One  dozen  foviij,  one  dozen 
f^vj,  two  dozen  triiv,  three  dozen  i^ij,  three  dozen  f.T,j,  two  dozen  f.^ss, 
though  usually  a  larger  numix'r  of  the  two  smaller  sizes  are  intnxhicctl 
at  the  expense  of  the  three  largest  sizes.  The  vials  for  ])re.seription 
which  comi)ine  convenience  in  wrapping,  neatness  of  apjiearance,  are 
thos<'  commoidy  known  as  French  square,  and  excei>ting  tlie  ?, -ounce 
and  two-ounce,  which  are  better  when  the  width  is  double  the  thickness, 
and  known  among  the  manufacturei>>  as  long  "  blakes,"  these  give  the 
greatest  facility  for  labelling  as  an  increased  surface  is  presented.  Sev- 
eral of  the  larger  sizes  should  have  wide  mouths,  for  convenience  in 
bottling  .solid  substances,  and  also  to  ada])t  to  the  displacement  a])])aratus. 
A  few  vials  of  half-drachm,  one  drachm,  and  two  drachms  ca})acity 
are  veiy  desirable  f^r  articles  di.spen.sed  in  tiiese  small  <|uantities.  Vials 
in  commerce  are  cla.ssitied  as  Hint,  German  flint,  and  green  gla.ss ;  as 
fluted  and  plain ;  and  as  long  and  short.  Flint  vials  are  considerably 
more  ex]iensive  than  the  green ;  though  they  are  far  more  elegant  for 
prescription  purposes.     They  are  generally  made  in  a  mould. 

The  shape  of  the  lip  is  one  of  the  most  important  considerations  in 
the  selection  of  vials ;  if  the  lip  is  too  narrow  or  rounded,  a  constant 
source  of  annoyance  will  occur  from  the  liquid  trickling  down  the  neck 
and  sides  of  the  vial  after  pouring  from  it,  and  it  will  be  impossible  to 
drop  from  it  at  all.  Tlio.se  who  liave  the  ProceefUnr/s  of  the  American 
Pharmaceutical  Association  at  hand  (vols.  xvii.  355 ;  xx.  90)  will  find 
several  papers  upon  glassware,  which  will  give  information  upon  this 
whole  subject. 

A  few  colored  vials  may  be  advantageously  introduced  into  an  outfit 
for  use  in  dispensing  solutions  of  nitrate  of  silver,  or  other  solutions 
decomposable  by  light.  Some  pharmacists  adopt  the  plan  of  dispensing 
poisonous  preparations  and  liquids,  designed  tor  external  use,  in  vials 
of  peculiar  shapes  or  colors,  for  the  sake  of  distinction.  The  disad- 
vantages of  any  attempt  to  substitute  precautions  of  this  kind,  for  that 
con.stant  vigilance  in  regard  to  medicines  which  is  the  only  safeguard 
of  the  public,  must  have  occurred  to  every  person  of  experience. 
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Corlis. — These  are  exceedingly  variable  in  quality;  the  softest  and 
most  perfectly  shaped  varieties,  though  expensive,  are  so  far  preferable 
for  use  as  to  make  them  cheaper  in  the  end.     Ta- 
pering or  "homoeopathic"  corks  possess  the  advan-  Fig.  55. 
tao-e  of  being  fitted  to  vials  of  various  sized  necks  with 
great  facility,  and  if  sufficiently  "  velvety,"  will  bear 
thrusting  tightly  and  securely  into  their  place.     These 
remarks  are  equally  true  of  the  larger  sizes,  called 
bottle   corks;    of   these   we  have   pint  corks,  quart 
corks,  demijohn  corks,  and  flat  or  jar  corks,  the  last 
being   used  chiefly  for  wide-mouth   packing   bottles        striSg"t?orki 
and  earthen  jars.     There  is  a  variety  called  "  citrate 
corks,"  introduced  since  the  invention  of  citrate  of  magnesia  solution^ 
very  uniform  in  size  and  quality,  and  an  improvement  on  the  ordinary 
pint  corks.     It  is  well  to  be  supplied  with  a  few  of   these,  though 
vial    corks  constitute  by  far  the  largest  proportion  of   the  number 
required. 

Among  the  numerous  gum-elastic  implements  which  have  come  into 
use  within  a  few  years  are  suitably  shaped  stoppers,  adapted  to  bottles 
of  various  sizes.  These  are  not  liable  to  the  same  objections  which 
apply  to  corks ;  they  are  not  acted  upon  by  the  strong  acids  or  alkalies 
nor  by  iodine.  They  are,  however,  comparatively  expensive,  and  their 
surface  is  not  so  well  adapted  to  the  purpose  as  the  soft,  velvety  surface 
of  cork. 

Paper  of  different  kinds  sliould  not  be  overlooked  in  making  up  an 
outfit.  The  most  useful  is  druggist's  white  wrapping-paper,  which 
should  be  fine  without  being  heavy  or  spongy  in  its  texture ;  it  should 
not  crack  at  the  edges  when  turned  over  sharply ;  this  paper  is  that  sold 
to  printers  ordinarily ;  it  should  be  well  calendered,  so  that  the  various 
materials  will  not  adhere  to  it.  The  sizes  met  with  in  commerce  are 
medium,  about  19X24  inches,  and  double  medium,  24X38  inches. 
Papers  for  dispensing  powders  can  be  had  already  cut  to  the  size 
desired,  put  up  in  packages  of  1000  each,  at  a  less  price  than  paper  can 
be  ordinarily  bought  and  cut,  thus  saving  time  and  having  a  paper  of 
more  sightly  apjDearance.  For  directions  in  regard  to  dividing  the 
sheets,  for  dispensing  medicines  in  packages,  see  chapter  on  Dispensing. 

Filtering  paper  should  be  without  color,  and  of  a  porous  texture,  and 
yet  sufficiently  firm  to  sustain  the  weight  of  the  liquid  placed  upon  it. 
The  market  is  now  freely  supplied  with  a  superior  article  in  circular 
sheets,  called  French  filters.  Swedish  filtering  paper  is  the  very  best, 
and  is  preferred  for  analytical  processes ;  it  is,  however,  too  expensive 
for  common  use  in  the  shop. 

Envelope  paper,  though  not  white,  and  hence  seldom  used  for  ordinary 
dispensing  purposes,  is  extremely  useful  as  an  outer  wrapper  to  packages 
requiring  additional  security. 

Fancy  paper,  employed  for  capping  corks,  or  as  a  very  nice  outer 
wrapping  to  packages,  is  recommended  to  those  who  desire  to  practise 
neatness  and  elegance  in  dispensing.     Tin-foil  is  also  required  for  cov- 
ering jars  of  ointment,  and  deliquescent  powders.  Paraffin  paper  is  also  of 
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great  service  in  ^Tapping  articles  that  are  deliquescent,  greasy,  or  liable 
to  cohere. 

Pill  Boxes. — These  are  of  three  kinds  :  1st,  Paper  pill  boxes,  adapted 
to  dispensing  pills.  2d.  Wooden  pill  boxes,  or  chip  boxes,  made  of 
shavings,  and  best  suited  for  ointments,  confections,  etc. ;  of  this  article, 
a  very  beautiful  style  is  imported  from  England,  which  commands 
nearly  double  the  price  of  the  American  kind.  The  most  perfect  chip 
box  yet  produced  is  that  made  by  rolling  a  thin  shaving  of  wood  around 
a  steel  mandrel,  and  coating  the  surface  of  the  shaving  Avith  glue ;  when 
this  has  set,  a  second  shaving  is  glued  upon  the  first,  the  grain  being 
reversed ;  after  drying,  the  bottom  and  top,  both  of  double  thicknesses 
of  shaving  glued  together,  are  glued  into  their  places ;  this  box  is  im- 
pervious to  grease  and  varnish,  and  will  resist  much  hard  handling. 
3d.  Turned  boxes,  which  have  been  recently  introduced  for  dispensing 
pills,  and  are  certainly  more  substantial  than  either  paper  or  chip  boxes. 
They  do  not,  however,  serve  so  good  a  purpose  for  ointments ;  the  bot- 
tom, being  cut  across  the  grain  of  the  wood,  soon  becomes  saturated  with 
the  grease,  and  soils  everything  it  is  set  upon.  When  these  boxes  are 
used  for  ointments,  they  should  be  lined  with  a  good  coating  of  glue, 
put  on  hot.  Pill  boxes  are  usually  sold  by  the  dozen  nests,  wrapped  in 
paper.  Sometimes  a  nest  contains  three,  and  some- 
Fig.  56.  times  four  boxes,  ranging  from  about  an  ounce 
capacity  to  one-fourth  that  size.  A  new  pattern  of 
paper  pill  box,  recently  introduced  in  the  best  phar- 
maceutical establishments,  is  here  figured.  It  is  made 
with  a  shoulder;  the  top  and  bottom  overlap  the 
edges,  so  that  they  cannot  be  forced  in  by  ordinary 
pressure.  The  diameter  being  large  in  proportion  to  the  depth,  they 
are  conveniently  carried  in  the  waistcoat  pocket. 

Sometimes  a  heaAy  box,  made  of  cardboard,  which  has  been  lined  with 
tin-foil,  is  used  advantageously  for  dispensing  powders  containing  vola- 
tile oils,  although  wide-mouthed  bottles  are  preferable  for  this  purpose. 
Boxes  lined  with  silver  paper  and  partitioned  are  desirable  for  dispensing 
suppositories.  Powders,  when  directed  to  be  diA^cled  into  doses,  should 
be  dispensed  in  boxes  of  a  size  suitable  to  the  number  of  powders,  and 
the  quantit}^  of  material  in  each  powder ;  these  are  best  made  of  card- 
boarcl,  and  the  inner  sides  of  the  boxes  are  prolonged  to  reach  to  the 
under  side  of  the  lid,  the  sides  of  which  are  flush  with  the  outer  sm-face 
of  the  sides  of  the  box. 

The  physician  should  provide  himself  with  a  tin  case,  in  the  shape 
of  a  closed  cylinder,  in  which  to  carry  his  gum  catheters  and  bougies, 
and  another  for  adhesive  plaster  cloth,  which  otherwise  is  liable  to 
become  useless  in  our  climate. 

In  severe  illness,  and  especially  after  confinement,  patients  are  fre- 
quently so  situated  as  to  l)e  unable  to  be  moved  without  great  inconven- 
ience and  danger,  andya  variety  of  urinals, and  bed-pans  have  been 
contrived.  "J7je  slipper"  pade  of  tin,  upon  the  plan  of  Dr.  Jos.  War- 
I'ington,  is  adapted  to  the  use  of  females,  and  is  certainly  an  improve- 
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ment  upon  any  contrivance  for  the  purpose.     It  is  of  precisely  the  shape 
best  adapted  to  slip  in  between  the  thighs  and  under  the  lower  extremity 


Fig.  57 


Fig.  58. 


Slipper  bed-pan. 


Covered  bed-pan. 


Pamphlet  case. 


of  the  back,  without  pain,  and  to  receive  the  evacuations,  whether  alvine 
or  urinal,  without  the  danger  of  soiling  the  sheets. 

The  hed-pan  of  planished  tin.  Fig,  58,  is  a  wedge-shaped  receptacle 
neatly  covered  by  a  movable  lid,  Avhile  the  tubule  is  effectually  closed 
by  a  brass  screw,  facilitating  the  complete  closure  of 
the  apparatus  till  its  removal  from  the  apartment. 

Among  the  useful  additions  to  the  physician's  and 
pharmacist's  outfit  is  the  pamphlet  case  here  figured. 
It  consists  of  a  tin  case  of  the  size  of  a  large  octavo 
volume,  adapted  to  receiving  and  preserving  the  jour- 
nals and  other  unbound  publications,  which  will  ac- 
cumulate on  the  hands  of  any  one  who  is  properly 
alive  to  the  current  literature  of  his  profession.  By 
having  several  of  these,  one  can  be  ajDpropriated  to 
each  of  the  periodical  issues,  and  one  reserved  for 
the  occasional  pamphlets,  price  currents,  etc.  At  the 
end  of  the  year,  their  contents  may  be  sent  to  the 
binder,  or  tied  in  packages  and  laid  away. 

In  the  selection  of  implements  and  utensils  of  all  kinds,  it  should 
ever  be  remembered  that  those  of  the  most  durable  materials  and 
thorough  workmanship  are  the  most  economical,  giving  satisfaction 
while  in  use,  and  often  being  valuable  as  old  material  when  no  longer 
fit  for  the  purposes  for  which  they  were  obtained. 

The  other  items  to  be  mentioned  are  a  few  pieces  of  fine  Turkey 
sponge  for  surgical  use,  and  one  for  the  inhalation  of  ether,  if  a  friend 
to  ansesthesia  in  surgery  and  obstetrics ;  a  corkscrew,  a  ball  of  fine  linen 
twine,  a  pair  of  scissors,  a  few  coarse  towels  for  wiping  mortars,  a  tin 
cup  for  heating  liquids,  a  sheepskin  for  spreading  plasters,  etc. 

The  apparatus  and  furniture  here  described  are  such  as  may  be  re- 
garded as  necessary  to  the  outfit  of  a  country  practitioner.  I  shall  find 
occasion,  in  the  subsequent  parts  of  this  work,  to  refer  to  many  imple- 
ments Avhich  it  would  be  superfluous  to  describe  in  this  place,  though 
frequently  included  in  the  outfit. 
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CHAPTEK    II. 

ARRANGEMENT  OF  CELLAR,  STORE-ROOM,  AND  LABORATORY. 

THE  cellar  is  an  important  part  of  the  drug-store,  and  yet  some  phar- 
macists, from  their  location,  are  debarred  from  any  but  very  small 
underground  accommodations. 

If  large,  dr}^,  and  light,  the  cellar  will  supplement  the  ground  floor 
for  important  storage  and  laboratory  uses.  Besides  the  fuel,  the  ash- 
pit, the  soda-water  fountain,  and  ice-chest,  it  may  contain  the  screw 
press,  drug  mill,  mortar  for  contusion,  packing  material,  boxes,  shelv- 
ing, drawers,  and  working  counter. 

In  some  of  the  Q\ty  stores,  where  the  value  of  real  estate  prevents 
much  extension  of  the  ground  floor,  the  cellar  is  made  use  of  as  a  labo- 
ratory, being  extended  under  the  pavement  as  well  as  under  the  store. 
In  some  wholesale  establishments  a  steam-boiler,  steam-engine,  stills, 
evaporating  pans  with  stirrers,  also  blue-mass  mill,  plaster  machine,  or 
any  similar  apparatus  required  by  the  nature  of  the  business,  are  located 
in  the  cellar.  The  disadvantages  of  this  arrangement  are,  the  strong 
odor  of  the  evaporating  licjuids  pervading  the  store,  the  jarring  motion 
from  the  proximity  of  the  machinery  when  in  use,  and  the  increased 
danger  of  an  accidental  fire  in  the  basement,  involving  the  destruction 
of  the  whole  building  and  its  valuable  contents. 

For  the  purposes  of  a  retail  business  carried  on  in  a  building  also 
occupied  as  a  dwelling,  a  suitable  portion  of  the  cellar  should  be  sepa- 
rated by  a  brick  partition  from  that  used  by  the  family,  and  if  practi- 
cable vaults  should  be  dug,  one  for  the  coal-bins  and  the  other  for  the 
storage  of  highly  inflammable  liquids ;  this  should  communicate  with 
the  cellar  by  a  passage,  and  a  direct  and  easy  ascent  should  be  f)rovided 
to  the  street  and  to  the  store. 

Upon  the  shelves,  w^hich  should  be  situated  in  the  coolest  part  of  the 
cellar,  and  lighted  by  gas  at  night  and  if  necessary  during  the  day, 
should  be  arranged  gallon,  half-gallon,  quart,  and  pint  packing  bottles,, 
to  hold  the  full  cjuantities  of  the  respective  waters,  tinctures,  spirits, 
syrups,  fluid  extracts,  and  similar  prejoarations  which  the  demands  of 
the  business  require  to  be  made  or  bought  at  one  time,  so  as  to  replenish 
the  fm-nitm-e  bottles  in  the  store.  To  prevent  the  clust  of  the  cellar 
from  settling  upon  the  lips  of  the  stock  bottles  in  the  cellar,  a  cap  made 
of  pasteboard  and  varnished  with  shellac  varnish,  so  as  to  be  imper- 
vious to  moisture,  should  be  placed  on  each  bottle,  covering  the  cork 
and  neck  and  resting  upon  the  shoulder  of  the  bottle.  It  will  be  im- 
possible, in  organizing  a  new  store,  to  make  exactly  the  quantities 
required,  and  in  the  developments  of  the  business  these  mil  probably 
be  modified,  if  not  uniformly  increased.  In  the  absence  of  experience, 
the  best  rule  to  follow  as  to  quantities  is  probably  that  of  the  United 
States  Pharmacopoeia,  which  generally  directs  about  the  quantity  of  each 
preparation  appropriate  to  a  retail  store.     Doubtless  many  beginners 
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have  found  their  first  outfit  to  last  much  longer  than  they  expected,  but, 
on  the  other  hand,  it  is  very  j)romotive  of  business  to  have  enough  in 
stock  to  supply  any  unexpected  demand,  and  to  be  able,  without  delay, 
to  replenish  the  furniture  bottle  at  any  time  that  it  may  be  emptied. 
There  is  no  better  place  to  keep  this  class  of  goods  than  a  cellar  of  a 
low  and  nearly  uniform  temperature  the  year  round,  out  of  the  reach 
of  a  strong  sunlight,  though  not  so  dark  as  to  render  the  reading  diffi- 
cult. 

The  drawers  and  other  receptacles  in  the  cellar  are  adapted  to  the 
extra  stock  of  sponges,  corks,  vials,  bottles,  jars,  and  similar  articles  for 
which  there  is  not  space  in  the  store.  In  the  cellar  the  different  sized 
vials  should  be  systematically  arranged,  the  shelves  for  each  size  being 
so  located  that  those  in  most  frequent  use  should  be  most  accessible  and 
of  the  larger  size,  as  tending  to  economize  time  in  putting  them  away 
when  received ;  each  of  these  shelves  should  have  covers  to  exclude  the 
dust  and  should  be  distinctly  marked  as  to  size  and  kinds. 

The  syrups  should  be  stored  near  the  floor,  as  that  is  always  the 
coolest  part  of  the  cellar,  especially  if  the  heating  of  the  store  is  accom- 
plished by  a  heater  in  the  cellar,  which  is  now  considered  the  only 
desirable  method.  Here  baskets  of  sweet  oil,  boxes  of  Saratoga  and 
other  mineral  waters,  and  barrels  of  whiting,  rotten-stone,  and  the  like, 
may  also  be  kept — care  being  taken  not  to  encumber  any  unoccupied 
corner  with  materials  out  of  sight,  and  consequently  likely  to  be  for- 
gotten. 

The  cellar  need  not  be  plastered,  and  the  joists  will  then  afford  sup- 
port to  narrow  shelves,  nailed  on  to  their  lower  edge,  Avhich  may  be 
labelled  on  the  under  side,  so  as  to  be  easily  read  from  below.  These 
shelves  will  be  appropriate  depositories  for  such  vials  of  volatile  oils, 
syrup  of  iodide  of  iron,  jars  of  pomade,  and  duplicate  small  packages 
as  it  is  desirable  to  keep  out  of  the  light  and  heat  of  the  store.  The 
cellar  may  advantageously  contain  a  heater,  such  as  is  now  so  exten- 
sively introduced  into  basements ;  and  if  the  demands  of  the  store  and 
upper  rooms  are  moderate,  one  placed  in  a  central  position  in  the  cellar, 
though  designed  to  supply  warm  air  to  the  store  and  upper  rooms,  will 
diffuse  sufficient  warmth  around  it  to  take  off  the  dampness,  which  con- 
stitutes the  greatest  objection  to  an  underground  place  of  storage. 

In  cellars  and  vaults  the  labels  of  the  bottles  and  other  permanent 
receptacles  of  surplus  stock  should  be  written  with  black  varnish,  as 
they  are  not,  if  thus  marked,  liable  to  become  obscure  by  fading  as  when 
lettered  with  ink ;  and  the  moulding  of  the  paper,  in  the  absence  of  a 
better  material,  can  be  prevented  by  washing  it  with  a  solution  of  cor- 
rosive sublimate. 

As  a  general  rule,  packages  of  chemicals  which  are  in  the  least  de- 
liquescent, or  of  vegetable  substances,  whole  or  powdered,  unless  in  tight 
glass  or  metal,  are  unsuited  to  storage  in  the  cellar;  but  by  weather- 
boarding  the  walls,  or  lining  them  with  studding  and  lath  and  plaster, 
flooring  with  boards  laid  upon  joist,  and  ventilating  suitably,  and  warm- 
ing with  a  stove  or  furnace,  a  dry,  very  satisfactory,  and  comfortable 
store-room  and  laboratory  may  be  obtained  under  the  store. 

If  there  is  a  vault,  it  should  have  shelving  for  bottles  or  demijohns 
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of  ether,  Hoffmann's  anodyne,  benzine,  gasoline,  and,  if  the  cellar  is 
warm,  for  the  fruit  juices  and  the  more  easily  fermentable  syrups,  and 
for  the  summer  supply  of  lard  and  certain  ointments  which  require  to 
be  kept  cold.  The  alcohol  barrel  and  any  carboys  of  acid  or  ammonia 
may  have  stands  under  the  shelving,  or  in  another  part  of  the  vault. 
As  it  is  not  desirable  to  introduce  artificial  light  into  the  vault,  bull's- 
eye  glasses  or  the  patent  vault  lights  may  be  advantageously  placed  in 
the  crown  of  the  vault  to  light  it  during  the  clay,  and  a  similar  glass 
may  be  cemented  into  a  hole  pierced  in  the  wall,  which  will  supply  ar- 
tificial light  from  the  cellar  at  other  times. 

An  ice  vault  or  chest  is  almost  indispensable  to  a  pharmaceutical  store 
in  the  climate  of  the  United  States.  If  carbonic  acid  water  is  sold  on 
draught,  the  ice  supply  is  of  sufficient  importance  to  claim  special  ar- 
rangements for  its  preservation,  and,  in  connection  with  this,  means  of 
refrigeration  for  fermentable  liquids  and  bottled  mineral  Avaters  should 
be  provided.  A  vault  communicating  with  the  cellar  and  with  an 
opening  from  the  street  may  contain  an  ice  closet  such  as  is  shown  in 
Fig.  60 ;  it  is  provided  with  a  shoot  and  an  opening  from  the  street  for 

the  delivery  of  the  ice  into  a  box 
Fig.  60.  with  a  heavy  wooden  slat  floor  per- 

^ forated,  or  on  a  slant,  so  that  the 

melted  ice  will  flow  off  as  soon  as 
produced.  Under  this  a  metal  or 
slate-lined  box  may  be  placed  to 
receive  any  articles  not  injured  by 
moisture  which  require  to  be 
brought  to  a  temperature  nearly 
approaching  the  melting-point  of 
ice.  Adjoining  the  ice-box  is  a 
closet  in  which  syrups,  cream  to  be 
used  in  connection  with  the  soda- 
iard,  and  any  preparations  which   require   to   be   kept 

Slate  is  a  good  ma- 
There 
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Ice  vault  and  closet. 


water  syrups 

uniformly  cold,  may  be  set  away  upon  shelves 

terial  for  lining  such  a  closet  and  for  constructing  the  shelves 

should  be  small  openings  between  the  ice-box  and  the  closet,  to  promote 

the  circulation  of  air.     There  may  also  be  a  pipe  connecting  with  a  flue 

so  as  to  draw  in  a  current  of  air  from  the  ice  through  the  refrigerator ; 

but  this  will  increase  the  melting  of  the  ice,  which  is  generally  to  be 

guarded  against.     Large  refrigerating  vaults  are  sometimes  constructed 

on  this  principle,  in  contact  with  ice-houses,  a  few  bricks  being  left  out 

near  the  bottom  of  the  partition  between  them ;  but  it  is  not  practicable 

to  keep  large  quantities  of  ice  under  the  pavement  in  the  city  from 

season  to  season.     A  large  bulk,  not  less  than  sixteen  feet  square  and 

nearly  the  same  depth,  is  considered  the  least  quantity  that  will  keep 

well. 

The  Pharmaceutical  Laboratory,  erected  for  the  manufacture  of  the 
varied  products  of  our  art  in  large  quantities,  to  meet  an  extensive 
wholesale  demand,  should  be  in  the  suburbs  or  manufacturing  quarter 
of  a  large  city,  or  in  some  readily  accessible  rural  district;  while  a  retail 
or  dispensing  store  requires  a  location  either  on  a  business  thoroughfare 
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where  it  can  attract  transient  custom,  or  in  the  midst  of  the  dwellings 
of  the  people ;  and  yet  in  some  instances  these  two  are  so  far  combined 
that  a  laboratory  of  considerable  size  is  directly  attached  to  the  dispen- 
sing store. 

This  work  is  not  written  for  the  very  few  Avhose  aim  is  to  devote 
themselves  to  manufacturing  pharmacy,  or  to  one  or  other  of  the  numer- 
ous specialties  into  which  it  is  divided,  so  much  as  for  the  many  whose 
chief  business  is  to  retail  medicines  over  the  counter,  and  to  prepare  for 
their  own  sales  the  numerous  officinal  and  unofficinal  preparations  pre- 
scribed by  physicians  and  demanded  by  the  j^ublic. 

A  comprehensive  treatise  on  manufacturing  pharmacy,  giving  the 
best  forms  of  apparatus  for  large  operations,  and  the  details  of  the 
numerous  processes,  with  reference  to  economy  and  perfect  success,  is  a 
desideratum ;  but  it  would  pay  neither  the  author  nor  the  publisher  for 
the  great  labor  and  expense  it  would  involve,  because  it  would  not  meet 
an  extensive  demand. 

The  reader  will  be  more  profited  by  suggestions  as  to  the  arrange- 
ment of  an  apartment  for  producing  pharmaceutical  preparations  in 
such  quantities  as  are  demanded  by  a  dispensing  store.  The  location 
of  this  store  will  be  regulated  by  circumstances.  The  cellar  has  been 
already  referred  to  as  readily  accessible  from  the  store,  and  on  that  ac- 
count desirable ;  but  a  location  on  the  ground  floor  is  in  all  respects  to 
be  preferred,  and  the  top  story  is  the  next  in  eligibility;  here  all  noxious 
gases  and  the  disagreeable  vapors  given  off"  in  evaporation  are  readily 
dissipated  without  annoyance,  and  in  case  of  accident  by  fire,  the  de- 
struction of  the  building  is  not  so  imminent. 

The  apartment  used  for  manufacturing  purposes  by  the  pharmacist 
will  be  much  less  extensive  than  a  laboratory  of  a  manufacturing 
chemist;  indeed  it  is  rather  a  convenient  place  for  conducting  those 
heavier  processes  Avhich  would  be  unsightly  and  tend  to  mar  the  neat- 
ness of  the  store — a  drying  closet  with  appropriate  trays,  over  which  a 
current  of  warm  dry  air  can  be  made  to  pass,  connected  with  a  flue,  is 
very  desirable,  a  convenient  place  for  all  the  utensils,  still,  syrup  kettles, 
measures,  and  funnels  that  are  required ;  closets  in  which  the  percolators 
may  be  inclosed  while  the  process  is  going  on,  as  well  as  to  keep  them 
in  while  out  of  use.  The  still  condenser  and  their  appropriate  stands 
should  each  have  their  appropriate  place  in  this  apartment. 

The  press  for  preparing  fruit  juices  and  some  of  the  tinctures  should 
be  placed  here  in  such  a  way  as  to  be  convenient  to  use,  and  yet  not  to 
occupy  too  much  valuable  space,  the  larger  one  may  have  a  cover  and 
thus  serve  as  a  table  when  so  needed. 

In  the  event  of  locating  a  laboratory  up-stairs,  it  should  have  a  hatch- 
way and  tackle  for  the  conveyance  of  heavy  packages ;  and  if  steam  is 
to  be  used  as  the  means  of  heating,  the  boiler  should  be  located  in  the 
cellar  on  the  ground  floor,  and  should  communicate  with  the  laboratory 
by  a  steam-pipe,  which,  with  the  water  supply,  waste-pipe,  and  drip 
from  the  evaporating  pans,  should  run  inside  the  walls  or  up  and  down 
a  warm  air  flue,  so  as  to  avoid  the  danger  of  freezing  in  winter.  The 
floor  should  be  covered  by  tile  or  slate  set  in  cement,  and  should  slope 
in  the  direction  of  the  corner  in  which  the  waste-pipe  takes  its  origin ; 
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here  a  sink  may  be  let  into  the  floor  to  collect  the  drippiugs.  The  lab- 
oratory may  contain  a  kitchen  range  set  in  the  chimney,  with  a  water- 
back,  which,  in  the  absence  of  a  steam-boiler  in  the  cellar,  will  give  a 
limited  supply  of  hot  water  for  use  wherever  needed.  To  the  store 
itself  such  a  range  is  a  useful  addition,  provided  there  is  room  to  locate 
it  out  of  sight  of  customers  and  in  connection  with  a  good  flue.    Fig.  61 


Fiff.  61. 


Fiff.  62. 


^2:S=^t::^S^,:2::^:y 


Range  for  store  and  laboratory. 


Stove  for  similar  uses. 


shows  a  good  range  for  pharmaceutical  purposes.  It  furnishes  accom- 
modation for  two  vessels,  the  contents  of  which  can  be  kept  boiling  rap- 
idly, while  four  othei's  can  l)c  heated  to  diflcrcnt  temperatures ;  tlie  ovens 
at  either  side  will  enal)le  tlie  operator  to  desiccate  articles  at  the  same 
time.  In  the  a})sence  of  a  kitclien  range,  a  cooking  stove  will  serve  a 
good  purpose,  and  may  be  arranged  as  shown  in  Fig.  62.  The  top  will 
accommodate  four  vessels  at  one  time,  and  in  the  oven  a  number  of 
articles  may  be  gradually  dried ;  a  sand-bath  can  be  readily  attached  to 
this  by  causing  the  snic^ke  and  products  of  combustion  to  traverse  a  flat 
iron  pipe  before  reaching  the  chimney;  ui)on  the  uj^persidcof  this  pipe 
a  flange  is  turned  uj)  an  inch  or  two  all  around,  in  which  sj^ace  the  sand 
is  to  be  placed. 

Although  it  is  undesirable  that  the  laboratory  should  be  used  for 
general  storage,  yet  most  of  the  substances  to  be  em2:)loyed  in  making 
the  various  preparations  sliould  be  near  at  hand.  If  practicable,  a 
store-room  should  adjoin  the  laboratory  and  communicate  with  it  by  a 
door,  otherwise  the  "vvall  on  at  least  one  side  should  be  lined  Avith  shelves 
of  sufficient  width  and  at  such  distances  apart  as  to  admit  of  2-gallon,  1- 
gallon,  and  ^-gallon  bottles,  demijohns,  tin-cans,  and  stoneware  jars,  con- 
taining the  leading  articles  demanded  in  the  course  of  the  manufacturing 
processes.  The  products  will  mostly  be  stored  in  the  cellar  when  com- 
pleted, and  the  alcohol  supjDly,  where  received  in  barrels,  may  be  emptied 
into  cans  and  apportioned  between  the  cellar  and  laboratory.  The  alco- 
hol distillates  collected  in  the  process  of  concentration  of  extracts  and 
fluid  extracts,  suited  only  to  the  same  use  again,  will  each  need  a  separate 
can  or  bottle.  If  the  cheaj)  mineral  acids,  ammonia,  or  glycerine  are 
purchased  in  carboys,  they  may  be  placed  under  the  shelving  on  a  plat- 
form elevated  about  fifteen  inches  from  the  floor.  A  barrel  of  sugar  will 
be  needed,  and  should  have  an  apj)ropriate  place  allotted  to  it.  Besides 
a  counter  like  that  already  figured  on  page  35  (which  may  be  greatly 
extended),  there  should  be  one  for  weighing,  on  which  the  laboratory 
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scales  should  be  kept.  Processes  in  which  fluids  are  used  should  be 
separated  from  those  requiring  perfect  dryness ;  in  fact,  the  folding  of 
Seidlitz  powders,  the  putting  up  of  toilet  powders  and  dentifrices,  and 
similar  operations,  which  are  largely  pursued  in  some  stores,  are  unsuited 
to  the  laboratory. 

Heavy  percolators  should  stand  on  separate  frames,  and  be  supported 
by  iron  bolts  fastened  firmly  to  the  sides  and  resting  in  holes  in  the 
frames,  just  high  enough  to  allow  of  conveniently  packing  them,  with 
room  to  draw  off  the  percolate  below.  This  permits  their  being  inverted 
when  the  percolation  is  complete.  A  large  box,  suitable  for  convenient 
removal,  should  be  always  at  hand  for  the  reception  of  debris,  which  will 
rapidly  accumulate ;  into  this  the  ashes  and 
sweepings  may  be  thrown;  and  a  sej)arate  Fig.  63. 

barrel  for  broken  glass  will  bring  a  small 
revenue. 

Fig.  63  shows  a  carboy  and  siphon  ar- 
rangement invented  by  Charles  Bullock,  of 
Philadelphia,  for  drawing  off  acids,  ammo- 
nia, and  other  liquids. 

This  arrangement  consists  of  a  cap  of  stout 
sheet  caoutchouc  with  two  apertures,  which 
are  prolonged  into  small  tubes,  one  of  a  size 
sufficient  to  permit  the  siphon  tube  to  pass. 
The  other,  through  which  a  small  tube  passes 
a  few  inches  into  the  neck  of  the  carboy,  is 
smaller.  The  cap  is  fastened,  air-tight  around  both  the  tubes,  and 
covers  the  outside  of  the  neck  of  the  carboy,  around  which  it  also  is 
fastened  air-tight.  Upon  blowing  steadily  into  the  small  tube,  a  pressure 
is  exerted  on  the  surface  of  the  liquid,  and  it  finds  exit  through  the 
siphon,  which  continues  in  action  until  stopped  by  some  appropriate 
cause. 

The  apparatus  figured  below  is  much  more  easily  worked,  requiring 
no  exertion,  and  does  not  fill  the  air  with  the  fumes  of  the  acid  while 
it  is  being  used. 

Fig.  63*. 


Carboy  siphon. 


PART  IL 

CHAPTEE    I. 

ON  PHARMACOPCEIAS. 

EVER  since  medicine  has  been  cultivated  as  a  liberal  profession  the 
necessity  has  been  increasingly  recognized  of  definite  and  authorita- 
tive standards  to  regulate  the  strength  and  purity  of  medicines ;  hence  the 
adoption  of  Pharmacopoeias.  In  most  European  countries  the  Pharma- 
copoeias have  the  authority  of  law,  being  edited  by  learned  men  appointed 
to  the  service  by  the  respective  governments.  In  the  United  States,  where 
the  State  and  national  governments  interfere  but  little  with  professional 
pursuits  further  than  to  grant  acts  of  incorporation  to  organizations  repre- 
senting the  several  professions,  the  Pharmacopoeia  originates  with  the  med- 
ical and  pharmaceutical  colleges.  Although  each  country  possessing  a 
Pharmacopoeia  properly  gives  preference  to  its  own,  the  mixed  character 
of  the  floating  population  in  all  countries  rcfpiires  some  accpiaintance  on 
the  part  of  well-educated  pharmacists  Avith  the  officinal  stauclards  of  other 
countries.  A  universal  Pharmacopoeia  is  a  compendium  of  all  the 
Pharmacopoeias  for  comparison  and  reference  to  formulas  and  synonyms. 
The  last  issued  is  that  of  Jourdan,  iiublished  in  Paris,  1828.  In  it  are 
formulas  from  more  than  thirty  Pharmacojiceias,  nearly  all  of  which  are 
national,  a  few  only  being  limited  to  military  or  hospital  purposes. 
Some  of  these  have  since  been  consolidated,  as  the  London,  Edinburgh, 
and  Dublin  into  the  British.  The  more  imjjortant  of  these  existing, 
omitting  these  three,  are  given  in  the  following  list,  with  their  dates : — 

List  of  Pharmacopceias. 

The  Pharmacopceias  denoted  by  the  asterisk  *  have  been  superseded  by  the  German. 

Pharmacopoeia  Austriaca        ....  Vienna. 

1792.     Pharmacopoeia  Anistelodaniensis  ISTova         .  Amsterdam. 

1850.     Pharmacopoeia  Batava Amsterdam. 

1859.     Pharmacopoeia  Bavarica         ....  Munich.* 

1856.     Pharmacopoeia  Belgica La  Haye. 

1868.     Pharmacopoeia  Danica Copenhagen. 

1777.     Dispensatorium   Pharmaceuticum  Brunsvi- 

cence     ........  Brunswick.* 

Pharmacopceia  Hispana  ....  Madrid. 

1866.    Codex  Medicamentarius  sive  Pharmacopoeia 

GalHca Paris. 

1825.     Pharmacopceia  Ferrarese        ....  Padua. 

1850.     Pharmacopoeia  Fennica  ....  Abo. 

(58) 
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1791.     PharmacoiDoeia  Fuldense         ....  Frankfort  sur  le  Main.* 

1780.    Pharmacopoeia  Genevensis  (Swiss)         .        .  Geneve. 
1804.     Pliarmacopoeia  Pauperum  in  usum  Instituti 

Clinica  Hambergensis.     (Not  in  use.)         .  Hambourg. 

1831.     Pharmacopoeia  Hanoverana  ....  Hanover.* 

1827.     Dispensatorium  Electorale  Hessiacum  .  Marboiirg.* 

1794.     Dispensatorium  Lippiacum  genio  Moderno 

Accommodatum Lenigo.* 

1801.     Pharmacopoeia  Oldenbergica  .         .         .  Oldenberg.* 

1826.     Pharmacopoeia  Lusitanica      ....  Lisbonne. 
1764.    Dispensatorium    Medico    Pharmaceuticum 

Palatinatus Manheim.* 

1817.     Pliarmacopoeia  Regni  Polonise        .         .         .  Varsovie.* 

1822.     Pharmacopoeia  Castrensis  Borussica      .         .  Koenigsburg.* 

1862.     Pharmacopoeia  Borussica        ....  Berlin.* 

Pharmacopoeia  Rossica  .....  St.  Petersburg. 

1837.     Pharmacopoeia  Saxonica         ....  Dresden.* 

1773.     Pharmacopoeia  Sardoa Turin. 

Pharmacopoeia  Suecica Stockholm. 

1847.     Pharmacopoeia  Wurtembergica      .         .         .  Stuttgard.* 

1796.     Pharmacopoeia  Herbipolitana        .         .         .  Wurzbourg.* 
1815.     Pharmacopoeia  in  usum  Noiscomii  Militaris 

Wurzburgensis Wurzbourg. 

1870.     Pharmacopoeia  Norwegica      ....  Christiania. 

1872.     Pharmacopoeia  Helvetica. 

1872.     Pharmacopoeia  Germanica     ....  Berlin, 

The  mere  enumeration  of  the  different  Pharmacopoeias  will  show 
the  great  necessity  there  exists  for  one  which  shall  have  a  qicasi  legal 
authority  in  a  country  the  population  of  which  is  so  mixed  as  that  of  the 
United  States,  and  it  also  demonstrates  the  impossibility  of  having  all 
the  formulas  of  the  various  Pharmacopoeias  consolidated  into  one  for 
ourselves.  The  Pharmacopoeia  is  not  to  be  looked  to  as  a  guide  to  nov- 
elties in  Pharmacy,  but  as  an  authoritative  rule  by  which  to  prepare 
those  remedies  which  time  and  experience  of  the  medical  and  pharma- 
ceutical professions  have  determined  to  be  of  such  utility  as  to  deserve 
a  place  in  the  national  code  of  medical  formulse. 

The  origin  and  manner  in  which  our  own  Pharmacopoeia  was  brought 
into  notice  are  now  so  well  known  that  any  history  is  unnecessary;  it  is 
only  proper  to  say  that  the  national  convention,  which  authorizes  its  issue, 
provides  for  a  stated  (decennial)  revision  of  it,  thus  enabling  the  pro- 
fessions interested  to  have  a  definite  time  to  report  their  varied  experi- 
ence Avith  the  formulas  already  authorized,  and  to  prepare  new  ones 
when  they  feel  that  such  are  required,  either  by  the  failure  of  the  old 
ones  or  the  omission  of  such  as  had  not  been  sufficiently  proven  to  be 
useful. 

The  Pharmacopoeial  Convention  of  1860  contained  delegates  from 
Medical  and  Pharmacopoeial  organizations  in  seven  States  and  the 
District  of  Columbia,  and  from  the  army  and  navy  of  the  United 
States.  Its  sessions  were  held  in  Washington,  and  the  Committee  of 
Revision  of  Publication,  which  contained  a  majority  of  practical  phar- 
macists, met  as  heretofore  in  Philadelphia.  The  fourth  decennial  revi- 
sion was  not  completed  till  the  summer  of  1863,  when  the  Pharmacopoeia 
was  published ;  the  last  revision  of  this  text-book,  in  part  a  commentary 
upon  it,  was  immediately  matured  and  put  to  press.     Allusion  has  been 
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made  to  the  United  States  Dispensatory  as  having  contributed  largely  to 
the  establishment  of  the  authority  of  our  national  standard,  while  it  has 
promoted  the  diffusion  of  medical  and  pharmaceutical  knowledge.  It 
remains  to  define  the  comparative  utility  of  the  Pharmacopoeia  and 
Dispensatory,  especially  as  so  many  students  confound  the  two  works 
Avith  each  other.  Every  physician  who  practises  pharmacy,  as  most 
country  practitioners  do,  and  every  druggist  and  apothecary,  should  pos- 
sess a  copy  of  each  of  these  works ;  the  Pharmacopoeia  for  use  as  a 
guide-book  in  making  officinal  preparations,  and  the  Dispensatory  for 
reference  as  an  encyclopedia  of  materia  medica,  therapeutics,  and 
pharmacy. 

The  conciseness  and  brevity  of  the  Pharmacopoeia,  the  clear  and  con- 
spicuous type,  and  the  absence  of  unnecessary  detail  adapt  it  especially 
to  the  purpose  of  indicating  the  ingredients,  the  proportions,  and  the 
mode  of  putting  up  the  officinal  preparations.  Liability  to  mistakes  is 
greatly  lessened  by  the  clearness  and  accuracy  of  a  recipe,  which  should 
always  be  open  before  the  operator,  and  should  be  continually  consulted 
in  the  course  of  his  manipulations. 

There  has  been  of  late  years  a  feeling  that  the  Pharmacopoeia  was  not 
sufficiently  full,  and  it  has  been  claimed  by  some  that  a  Pharmacopoeia 
should  require  no  commentary  whatever ;  during  the  last  decade  this 
feeling  has  gained  ground  very  greatly,  and  a  strong  party  determined 
to  change  the  style  and  character  of  the  book  very  greatly ;  while  there 
was  some  reason  for  such  a  course,  very  extensive  and  radical  changes 
are  certainly  unclesu-able,  as  they  are  likely  to  be  a  source  of  frequent 
and  some  time  dangerous  error. 

It  will  be  in  place  to  explain,  in  this  connection,  the  use  of  the  term 
Officinal  in  this  work.  While  by  some  this  word  is  meant  to  apply  to 
all  permanent  preparations,  by  others  it  has  an  application  to  those  only 
which  are  spoken  of  in  the  Dispensatory  or  in  foreign  Pharmacopoeias. 
In  this  work  the  use  of  the  term  is  restricted  to  drugs  and  preparations 
mentioned  in  the  United  States  Pharmacojjoeia,  and  I  have  distinguished 
these  throughout  the  work  from  such  as  are  omitted  from  that  standard ; 
this  is  the  only  limit  of  the  term  officinal  which  renders  it  definite  and 
precise,  and  with  this  meaning  it  certainly  is  most  useful  in  a  work 
like  the  present. 

The  Pharmacopoeias  of  London,  Edinburgh,  and  Dublin,  which 
Avere  formerly  much  used  in  this  country,  and  constituted  the  standards 
for  the  British  empire,  have  been  superseded  by  one  consolidated  Bi^itish 
Pharmacopoeia.  Many  of  the  formulas  of  this  Pharmacopoeia  and  its 
various  directions  are  embodied  in  this  edition,  and  Avhere  change  has 
been  made  it  will  be  noted. 

It  will  be  noticed  that  the  "  List,"  so  called,  in  the  last  Pharmaco- 
poeia, has  been  omitted,  and  the  classification  is  alphabetical  entirely, 
the  crude  drugs  and  preparations  folloAving  each  other  in  alphabetical 
sequence. 

"  The  Pharmacopoeia  was  originally  published  both  in  the  Latin  and 
English  languages.  This  was,  at  the  time,  an  innovation  upon  general 
usage ;  as  codes  of  this  kind  had  been  almost  always  issued  by  the  dig- 
nified bodies  from  which  they  emanated  exclusively  in  the  Latin,  which 
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was  considered  as  the  language  of  science.  In  the  revision  of  1840,  the 
Latin  was  dropped ;  as  it  did  not  offer  advantages  equivalent  to  the 
trouble  of  adapting  a  dead  language  to  facts  and  processes  for  which  it 
had  no  terms,  and  to  the  double  cost  of  the  work  which  it  occasioned. 
The  Latin  names,  however,  of  the  medicines  and  preparations  have  been 
retained,  and  they  are  still  generally,  and  often  very  conveniently,  used 
in  prescriptions ;  and  it  is  desirable  that  medicines  should  have  designa- 
tions by  which  they  may  be  recognized  in  all  civilized  countries. 

"  The  system  of  nomenclature  of  the  Pharmacopoeia  of  the  United 
States  is  one  of  its  chief  merits.  Adopted  at  a  period  when  it  was 
without  example  in  other  works  of  the  kind,  and  improved  with  each 
successive  revision,  it  now  prevails  to  a  considerable  extent  in  all  the 
pharmaceutical  codes  recognized  where  our  vernacular  tongue  is  spoken. 
Its  aim  is  to  be  simple,  expressive,  distinctive,  and  convenient.  In 
relation  to  medicines  of  vegetable  origin,  it  adopts  for  those  which  have 
been  long  and  well  known,  the  names  by  which  they  have  at  all  times 
been  recognized,  and  which  have  withstood,  and  will  no  doubt  continue 
to  withstand,  all  the  mutations  of  science.  In  this  category  are  such 
titles  as  Ammoniacum,  Camphora,  Galla,  Opium,  Senna,  etc.  For 
medicines  of  more  recent  origin,  which  had  received  no  distinctive 
officinal  designation,  it  takes  either  the  generic  or  specific  title  of  the 
plant  or  animal  from  which  the  medicine  is  derived.  Thus,  we  have 
the  generic  names  Anthemis  from  Anthemis  nobilis,  Chimaphila  from 
Chimaphila  umbellata,  Eupatoi'ium  from  Eupatorium  perfoliatum,  Gil- 
lenia  from  Gillenia  trifoliata.  Lobelia  from  Lobelia  inflata,  etc. ;  and 
the  specific  names,  Senega  from  Polygala  senega,  Serpentarict  from 
Aristolochia  serpentaria,  Tai'axacum  from  Leontodon  taraxacum  (now 
Taraxacum  densleonis),  etc.  A  very  large  proportion  of  the  names 
have  been  formed  in  this  way ;  and  as  the  generic  or  specific  title  of 
the  plant  had  its  origin,  in  many  instances,  in  the  vernacular  name,  the 
original  designation  is  thus  fixed  and  perpetuated. 

"  When  it  happens  that  two  different  medicines  are  obtained  from 
different  species  of  the  same  genus,  it  becomes  necessary  to  adopt  either 
for  both,  the  whole  botanical  title  of  the  plants,  or  for  one  of  them  the 
generic  or  specific  name,  and  for  the  other  the  whole  name.  Thus  we 
have  Cassia  Fistula  and  Cassia  Marilandica,  Quercus  alba  and  Quercus 
tinctoria,  as  titles  both  for  the  plants  and  their  medicinal  products ;  and, 
in  the  case  of  the  different  species  of  Gentiana,  the  generic  name  Genti- 
ana  for  the  product  of  G.  lutea,  and  the  whole  name,  Gentiana  Cafesbcei, 
for  that  of  the  species  designated  in  scientific  arrangements.  When 
different  parts  of  the  same  plant  are  recognized  as  distinct  medicines, 
they  are  designated  by  attaching  to  the  generic  or  specific  title  the  name 
of  the  part  employed.  Thus  are  formed  the  names  Colchici  Radix  and 
Colchici  Semen  from  Colchicum  autumnale,  and  Stramonii  Folia,  Sfra- 
monii  Radix,  and  Stramonii  Semen  from  Datura  Stramonium.  A^-lien 
these  names  become  established  in  pharmacy,  it  does  not  follow  that 
they  are  to  be  changed  with  the  changing  scientific  titles.  On  the  con- 
trary, it  is  generally  best  to  retain  them,  unless,  by  doing  so,  injurious 
confusion  may  be  occasioned.  Thus  we  have  Primus  Virginiana  as  the 
name  of  wild-cherry  bark,  though  the  tree  from  which  it  is  derived  is 
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now  usually  designated  by  botanists  as  Cerasus  serofina.  It  will  be 
noticed  that  the  Latin  names  are  generally  used  in  the  singular  number, 
even  though  the  idea  of  plurality  may  be  essentially  connected  with  the 
medicine.  Thus,  Cmitharis,  Caryophyllus,  Ficus,  Galla,  lAmon,  etc., 
are  used  instead  of  the  plural  of  these  terms  respectively ;  and,  in  refer- 
ence to  the  names  derived  from  the  part  of  the  plant  employed,  the  same 
plan  is  mostly  followed,  as  in  the  case  of  Stramonii  Semen,  Colchici 
Semen,  etc.  In  this  the  example  of  the  Roman  medical  writers,  particu- 
larly of  Celsus,  has  been  followed. 

"  In  the  use  of  English  names,  it  is  not  deemed  necessary  that  they 
should  be  literal  translations  of  the  Latin  terms ;  but  that  title  is  pre- 
ferred which  custom  and  the  genius  of  the  language  seem  to  sanction. 
Thus,  the  English  name  corresponding  to  Linum  is  not  fax,  but  Flax- 
seed; and,  on  the  same  principle,  Fcenicuhmi  is  called  Fennel-seed; 
TJlmus,  Slippery  Elm  Bark  ;  Glycyrrhiza,  Liquorice  JRoot,  etc.  Nor  are 
the  English  names  always  in  the  same  number  as  the  Latin.  We  may 
correctly  say,  Caryophyllus,  Galla,  Frunum,  and  Rosa  ;  but  the  genius 
of  our  language  requires  that  we  should  translate  these  terms  Cloves, 
Galls,  Prunes,  and  Roses. 

"  In  other  cases,  it  is  considered  safest  to  designate  very  active  medi- 
cines, which,  if  their  strict  chemical  titles  were  used,  might  be  danger- 
ously confounded,  by  names  which,  though  upon  the  chemical  basis, 
have  some  eiDithet  attached  expressive  of  their  distinctive  character,  as 
mild  ehloride  of  mercury  and  corrosive  chloride  of  mercury,  instead  of 
protochloride  of  mercury  and  bichloride  of  mercury.  Sometimes,  for  con- 
venience' sake,  when  no  risk  of  confusion  can  possibly  arise,  names  are 
adoi^ted  sufficiently  expressive  of  the  nature  of  the  substance,  though 
not  precisely  so  ;  as  sulphate  of  iron  instead  of  sulphate  of  protoxide  of 
iron,  hydrcited  oxide  of  iron  instead  of  hydrcded  sesquioxide  of  iron,  etc. 
If  any  part  of  the  nomenclature  of  mineral  bodies  should  seem  at  first 
sight  somewhat  incongruous,  it  will  be  found  to  have  been  adopted  in 
accordance  with  some  one  of  the  principles  here  stated,  or  in  some  other 
way  to  have  the  advantage  of  convenience  or  utility.  ISTot  a  single 
name  has  been  given  or  retained  without  careful  consideration." 

The  nomenclature  of  the  last  edition  of  our  Pharmacopoeia  has  been 
changed  somewhat,  to  render  it  more  consistent  with  itself  and  more  in 
accordance  with  the  progress  of  chemical  teachings.  Formerly  it  was 
the  usage  of  the  Pharmacopoeia  to  allude  to  sulphate  of  protoxide  of  iron 
as  ferri  sulphas,  while  the  corresjDonding  salt  of  sodium  or  potassium  was 
termed  sulphcde  of  soda  or  sulphate  of  potassa,  2i  distinction  perfectly 
recognized  by  chemists  a  few  years  ago,  but  now  the  term  used  is 
sulphcde  of  potassium  or  sodium;  this  method  has  the  advantage  of  uni- 
formity, and  does  not  attempt  to  define  the  mode  of  combination  at  all, 
and  so  maybe  considered  more  permanent  than  a  method  Avhich  attemj^ted 
to  decide  what  different  and  equally  good  authorities  considered  unsettled 
questions. 

"  To  one  familiar  with  the  British  Pharmacopoeias,  it  will  be 
obvious  that,  in  the  preparation  of  om-  own,  many  of  the  processes 
have  been  taken  from  them  with  little  alteration.  This  has  been  done 
advisedly." 
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The  sixth  decennial  revision  of  our  Pharmacopoeia  directs  attention 
to  several  changes  which  have  been  made ;  these  are  especially  the  tests 
of  purity  for  chemicals,  thus  determining  some  limit  to  unavoidable 
impurities  and  giving  means  to  detect  adulterations,  the  object  of  each 
test  is  also  given  in  brackets. 

When  it  is  possible  to  assay  an  article,  and  the  assay  is  of  value,  a 
process  is  given  for  the  same. 

Attention  is  especially  given  to  directing  the  care  necessary  to  the 
preservation  of  drugs,  chemicals,  and  preparations. 

The  nomenclature  has  been  changed  in  several  particulars  and  may 
be  summed  up  thus  : 

The  officinal  Latin  title  of  a  vegetable  drug  is  to  be  the  botanical 
genus-name.  A  few  exceptions  to  this  rule  Avere  made  in  cases  of  old 
and  well-known  drugs. 

The  officinal  Latin  title  is  to  denote  the  part  of  the  plant  used  when 
only  one  part  is  officinal.  But  if  more  than  one  part  is  in  use,  then  the 
part  is  to  be  indicated  in  the  title. 

The  officinal  English  titles  are  to  be  the  scientific  botanical  (genus  or 
species)  names,  rather  than  the  vulgar  names,  excepting  where  the  com- 
mon and  scientific  names  are  nearly  identical,  or  where  custom  has  so 
sanctioned  some  other  name. 

Compound  medicines  have  their  composition  expressed  in  their  titles, 
excepting  where  long  use  precludes  a  change  of  name. 

The  termination  of  the  alkaloids  is  in  Latin,  ina ;  in  English,  ine. 
The  Latin  names  of  the  so-called  neutral  principles  terminate  in  inum, 
the  English  ones  in  in. 

The  gender  of  certain  nouns  ending  in  as  and  is  have  been  relegated 
to  the  masculine  gender. 

Wherever  special  alterations  in  nomenclature  have  been  made  it  has 
been  done  only  for  reasons  carefully  considered  in  every  instance.  Thus 
alumen  now  denotes  the  sulphate  of  aluminium  and  potassium  instead  of 
sulphate  of  aluminium  and  ammonium ;  chirata,  asafoetida,  cambogia,  for 
chiretta,  asafoetida,  gambogia;  massa,  for  pilula  (in  the  sense  of  pill- 
mass)  ;  sulphidum  for  sulphuretum,  etc. 

In  the  United  States  the  Pharmacopoeias  used  in  addition  to  our  own 
are  the  British,  Prussian,  and  French.  The  last  two  are  used  princi- 
pally in  the  shops  of  German  ajjothekes,  to  which  the  numerous  German 
citizens  naturally  resort,  and  in  the  French  pharmacies,  of  which  there 
is  usually  one  or  more  in  each  large  city. 

At  the  date  of  the  present  revision  of  this  work,  the  last  edition  of 
the  British  Pharmacopoeia  bears  date  1867,  of  the  Prussian  (Pharma- 
copoeia Borussica),  1872,  of  the  French  (the  Codex),  1872,  the  latter 
being  now  under  revision.  The  United  States  Pharmacopoeia  has  just 
been  issued  for  the  seventh  time.  The  convention  which  met  in  Wash- 
ington in  May,  1880,  appointed  a  committee  of  revision,  which,  having 
met  at  intervals  for  nearly  two  and  a  half  years,  and  subjected  the  Avork 
of  their  predecessors  and  of  the  several  colleges,  which  prepared  pre- 
liminary reports,  to  a  thorough  revision,  have  issued  the  result  in  a 
volume  of  488  pages,  which  is  the  authorit}^  for  the  next  decade. 

In  the  "original  and  subsequent  revisions  of  the  present  work,  the 
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object  of  supplying  to  physicians  and  pharmacists  a  more  frequent  and 
less  restricted  view  of  the  progress  of  pharmacy,  in  connection  with 
a  practical  treatise  upon  the  science  and  art  of  pharmacy,  has  been 
attempted ;  in  the  present  edition  most  of  the  working  formulas  of  the 
Pharmacopoeia  of  1880  are  introduced,  together  with  a  large  number 
of  unofficinal  and  extemporaneous  formulas  and  prescriptions. 

One  of  the  most  marked  changes  in  the  new  pharmacopoeia  is  the 
substitution  of  parts  by  weight  (except  in  certain  cases)  for  the  actual 
weights  and  measures  of  the  preceding  edition.  In  doing  this  the  new 
formulas  are  so  proportioned  as  to  differ  but  little  from  the  former. 
While  this  is  so  in  a  majority  of  cases,  there  are  some  instances  where 
the  proportions  have  been  changed  to  render  them  uniform  with  others 
of  like  character,  or  from  other  considerations.  This  matter  is  so  im- 
portant that  the  special  table  of  differences  has  been  here  introduced : — 


Table  Exhibiting  the  Differences  of  Strength  of  the  Preparations,  as 
made  according  to  the  Last  and  the  Present  Pharmacopoeia.'^ 


Najie  of  Preparation. 

Number  of  parts  of  active  con- 
stituent   in    100     parts    by- 
weight  of  the  preparation. 

Phar.  1870.t 

Phar.  1880. 

Acetum  Lobelise 

13 

10 

Acetum  Opii  .... 

16.3 

10 

Acetum  Sanguinarise 

13 

10 

Acetum  Scillse 

13 

10 

Acidum  Aceticum  . 

35 

36 

Acidum  Aceticum  Dilutum    . 

4.5 

6 

Acidum  Hydrochloricum  Dilutum 

7.8 

10 

Acidum  Nitricum  Dilutum     . 

11.6 

10 

Acidum  Phosphoricum  Dilutum 
Acidum  Sulphuricum     . 

9.8 
about  100 

10 
96 

Acidum  Sulphuricum  Dilutum 

12.1 

10 

Acidum  Sulphurosum    . 
Alcohol  Dilutum    . 

- 

about  6.4 
39 

3.5 

45.5 

Confectio  Sennae 

8.33 

10 

Extractum  Aconiti 

Leaves 

Boot 

Extractum  Conii  Alcoholicum 

Leaves 

Fruit 

Ferri  et  Quininse  Citras  . 

16  Quinine 

12  Quinine 

Liquor  Acidi  Arseniosi  . 

0.87 

1 

Liquor  Ferri  Chloridi     . 

35 

39 

Liquor  Potassse 

5.8 

5 

Liquor  Potassii  Arsenitis 

0.87 

1 

Liquor  Sodse  .... 

5.7 

5 

Opii  Pulvis     .... 

10  or  over 

12  to  16 

Opium 

about  8 

9  or  over 

Opium  Denarcotisatum  . 

— 

14 

Spiritus  Anisi 
Spiritus  Camphorse 
Spiritus  Cinnamomi 

6.8 
14 

8 

10 
10 
10 

*  This  table  embraces  all  changes  which  can  be  considered  sufBciently  great  to  require  notice, 
and  all  changes  of  above  1  per  cent,  in  the  strength  of  preparations  used  internally.  It  does  not 
note  trifling  changes  in  tlie  composition  of  preparations  intended  for  external  use. 

t  For  liquid  galenical  preparations,  the  figures  in  this  column  are  only  approximately  correct, 
as  the  calculation  into  parts  by  weight  involves  the  specific  gravity,  which  is  subject  to  consider- 
able variation. 
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Differences  op  Strength  of  the  Pbepabations,  etc. — {Cmtinued.) 


Number  of  parts  of  active  con- 

stituent   in    ITO    parts    by 

Name  of  Preparation. 

weight  of  the  preparation. 

Phar.  1870. 

Phar.  1880. 

Spiritns  Juniperi 

2 

3 

Spiritus  Lavandnlse 

2 

3 

Spiritns  Menthse  Piperitfe 

6.4 

10 

Spiritus  Mentlise  Viridis 

6.4 

10 

Spiritus  MyristicEe  . 

2 

3 

Tinctura  Aconiti     . 

47.6 

40 

Tinctura  Aloes 

3.3 

10 

Tinctura  Aloes  et  Myrrlise 

each  12 

each  10 

Tinctura  Arnicse  Florum 

23 

20 

Tinctura  Asafoetidge 

16 

20 

Tinctura  Calumbse 

15 

10 

Tinctura  Cannabis  . 

36* 

20 

Tinctura  Cantharidis 

3.5 

5 

Tinctura  Capsici 

3.5 

5 

Tinctura  Catechu  Composita  . 

7 

12 

Tinctura  Cinchonse 

25 

20 

Tinctura  Conii 

Leaves 

Fruit 

Tinctura  Cubebse     . 

15 

10 

Tinctura  Gallte 

15 

20 

Tinctura  Guaiaci     . 

23 

20 

Tinctura  Guaiaci  Ammoniata 

23 

20 

Tinctura  Humuli   . 

17.5 

20 

Tinctura  Lobelise    ... 

15 

20 

Tinctura  Myrrhse    . 

12 

20 

Tinctura  Nucis  Vomicse 

3.5  or  lessf 

2t 

Tinctura  Opii 

9 

10 

Tinctura  Opii  Deodorata 

9 

10 

Tinctura  Quassise    . 

6 

10 

Tinctura  Khei         .         ,         .         . 

10 

12 

Tinctura  Serpentarise 

15 

10 

Tinctura  Stramonii 

15 

10 

Tinctura  Valerianae 

15 

20 

Tinctura  Valerianse  Ammoniata 

15 

20 

Tinctura  Veratri  Viridis 

55 

50 

Tinctura  Zingiberis 

31.8 

20 

Unguentum  Acidi  Carbolici   . 

12 

10 

Unguentum  Acidi  Tannici 

6 

10 

Unguentum  Belladonnse 

12 

10 

Unguentum  Gallse          .... 

12 

10 

Unguentum  Hydrargyri  Ammoniati 

8 

10 

Unguentum  Hydrargyri  Oxidi  Flavi 

8 

10 

Unguentum  Stramonii    .... 

12 

10 

Unguentum  Zinci  Oxidi 

16 

20 

Vinum  Ergotse        .... 

12.5 

15 

Vinum  Opii 

13 

10 

Vinum  Khei 

14 

10 

*  In  reality,  6  of  the  Extract,  which  is  equivalent  to  about  36  of  dry  Cannabis  Indica„ 
t  Of  dry  extract. 
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CHAPTER    II. 

ON  WEIGHTS  AND  MEASURES  AND  SPECIFIC  GRAVITY. 

METROLOGY  embraces  the  science  of  determining  the  bulk  or  ex- 
tension of  substances,  called  measurement,  their  gravitating  force, 
called  weight,  and  the  relation  of  these  to  each  other,  called  specific  gravity. 
In  the  present  essay  it  is  not  designed  to  enter  into  the  subject  further 
than  is  necessary  to  the  student  of  medicine  and  pharmacy. 

"Weights  and  Measures. — So  difficult  has  it  been  found  to  modify 
or  materially  alter  the  systems  of  measurement  and  weight  handed 
down  from  the  earliest  antiquity,  and  tenaciously  adhered  to  by  the 
mass  of  the  people,  and  so  inadequate  have  been  the  efforts  of  the 
British  crown  and  Parliament  to  supply  proper  and  invariable  standards, 
that  the  present  Troy  and  Avoirdupois  weights  are  believed  to  be  even 
less  perfect  and  consistent  with  each  other  than  the  very  ancient  stand- 
ards from  which  they  were  derived.  The  inconveniences  attendant  on 
the  use  of  separate  sets  of  weights  and  measures  for  different  kinds  of 
commodities  have  probably  always  been  felt,  and  are  only  partially 
remedied  by  adapting  these  to  one  common  unit  to  which  all  can  be 
reduced.  This  adajitation,  in  the  case  of  our  different  standards,  is 
through  the  grain  or  unit  of  weight;  the  systems  of  Troy,  Apothe- 
caries' and  Avoirdupois  weights,  and  of  Wine  and  ImjDcrial  measure, 
are  all  readily  compared  through  this  common  standard — the  grain. 

Troy  Weight  is  used  by  jewellers,  and  at  the  mints,  in  the  exchange 
of  the  precious  metals.  Its  denominations  are  the  pound,  ounce,  penny- 
weight {=  24  grains),  and  grain. 

Apothecaries'  Weight  is  used  by  apothecaries  and  physicians  in  mix- 
ing and  prescribing  medicines,  and  is  officinal  in  the  United  States 
Pharmacopoeia.  The  denominations  of  the  apothecaries'  weight,  as 
recognized  in  the  United  States  Pharmacopoeia  are  ounces,  drachms  or 
drams,  and  grains.    Its  ounce  and  grain  correspond  with  the  Troy  weight. 

Avoirdujwis  Weight  is  used  in  general  commerce,  and  by  apothecaries 
in  their  strictly  commercial  transactions,  as  in  buying  and  selling  medi- 
cines without  the  prescription  of  a  physician,  and  also  in  compounding 
recipes  for  domestic  purposes  and  for  use  in  the  arts.  As  at  present 
used,  it  has  pounds,  ounces,  and  fractions  of  the  ounce.  Its  higher 
denominations  need  not  be  named. 

Decimal  Weight,  or  Metrical  System. — By  the  use  of  a  decimal  sys- 
tem in  measuring,  which  corresponds  with  the  system  of  notation  uni- 
versally in  use,  the  calculations  for  reducing  one  denomination  of  the 
old  systems  into  another  are  avoided,  the  decimal  mark  being  all  that 
it  is  necessary  to  adjust.  So  great  is  this  merit  that  men  of  science  the 
world  over  now  generally  adopt  it,  and  although  neither  of  the  phar- 
macopoeias in  use  in  the  United  States  heretofore  have  used  it  in  the 
formulas,  it  has  been  introduced  in  the  formulas  for  fluid  extracts  in  the 
last  revision,  and  many  regard  its  incorporation  into  pharmacy  as  only 
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a  question  of  time.     It  is  quite  necessary  to  the  understanding  of  modern 
chemical  works  to  be  acquainted  with  this  system. 

The  unit  of  length  in  the  metric  system  is  the  metre,  equal  to  39.37 
English  inches;  this  is  an  arbitrary  length,  a  standard  metre  having 
been  prepared  by  authority  of  the  French  government,  and  preserved 
in  Paris,  from  which  all  copies  are  made  for  use. 

The  Committee  of  Revision  and  Publication  of  the  United  States 
Pharmacopoeia  have  adopted  a  plan  by  which  absolute  weights  are  in  a 
great  majority  of  instances,  not  directed,  but  the  term  parts  is  em- 
ployed, this  is  understood  to  mean  parts  by  weight,  and  to  refer  pref- 
erably to  the  use  of  the  metric  units.  The  use  of  the  Troy  weights 
and  wine  measure  with  their  subdivisions  are  still  recognized. 

The  abandonment  of  the  pound  and  the  use  of  the  new  officinal  word 
troy  ounce  remove  the  uncertainty  formerly  pertaining  to  the  weights 
directed  in  the  officinal  formulas,  though  the  distinction  between  the 
officinal  and  commercial  weights  needs  to  be  kept  in  view  in  many 
pharmaceutical  processes. 

In  the  General  Council  of  Medical  Education  and  Registration,  to 
which  the  Consolidated  British  Pharmacopoeia  was  submitted  for  ado|)- 
tion,  the  modification  of  the  previously  existing  weights,  involving  a 
change  in  the  value  of  the  grain,  which  had  been  adopted  by  the  Phar- 
macopoeia Committee,  was  considered,  and  received  a  most  decided  nega- 
tive. The  Council  resolved,  "  That  the  weights  used  in  the  British 
Pharmacopoeia  be  the  imperial  or  avoirdupois  pound,  ounce,  and  grain  ; 
and  that  the  terms  '  drachm'  and ' scruple,'  as  designating  specific  weight, 
be  discontinued." 

The  British  Pharmacopoeia  has  furnished  much  material  for  the 
present  edition  of  this  work,  and  numerous  formulas  are  inserted  in 
which  the  avoirdujDois  or  commercial  weight  is  directed,  and  when  this 
is  intended  care  will  be  taken  to  indicate  it  in  the  text. 

A  knowledge  of  these  standards  and  their  relations  to  each  other — 
always  a  most  important  preliminary  item  in  the  study  of  Pharmacy — 
is  now  rendered  indispensable  by  the  fact  that  the  two  Pharmacopoeias 
used  in  this  country  and  in  Great  Britain  agree  only  in  the  unit  of  each 
system,  the  grain. 

In  the  following  tables  I  have  endeavored  to  disj)lay,  in  the  simplest 
and  most  comprehensive  manner,  the  value  of  each  denomination  in  the 
respective  weights,  and  the  relation  of  these  to  each  other : — 

Table  of  the  U.  S.  P.  Apothecaries'  Weight. 

20  grains  =  9j  (one  scruple)  =  gr.  xx. 

60  grains  =^  5,1  (one  drachm)  ^=  Qiij  (3  scruples). 

480  grains  =  §j  (one  troyounce)  =  S^iij  (8  drachms). 

5760  grains  =  ibj  (one  pound)  =  gxij  (12  troyounces). 

Table  of  Avoirdupois  Weights. 

437.5  grains  ^  1  oz.  (one  ounce). 
7000     grains  =  1  fib  (one  pound,  Com.)  ^  16  oz. 

The  use  of  signs  is  here  seen  to  be  of  importance,  as  designating, 
when  correctly  used,  to  which-system  of  weights  the  particular  denom- 
ination refers ;  thus,  oj  means  480  grains ;  while  one  oz.  means  437.5 
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grains.  The  sign  for  designating  the  pound  is  not  so  distinctive  ;  ft)j  is 
applied  equally  to  the  apothecaries'  pound,  5760  grains,  and  to  the 
avoirdupois  pound,  7000  grains. 

Comparison  of  the  Apothecaries'  and  Avoirdupois  Weights. 

The  Gomparative  value  of  the  different  parallel  denominations  may  be 
thus  expressed  : — 

The  apothecaries'  ounce  (troyounce)  contains  42J  grains  more  than 
the  commercial.  The  pound  (oxij)  contains  1240  grains  less  than  the 
commercial. 

The  apothecaries'  pound  contains  oxij  ;  the  avoirdupois  pound  16 
ounces. 

480     grains,  (Sj)     X  12  =  5760  grains,  ftj,  U.  S.  P. 
437.5      "     (1  oz.)     X  16  =  7000  1  ft.  Commercial. 

To  the  pharmacist  who  manipulates  with  large  quantities  of  drugs 
the  use  of  apothecaries'  weights  is  very  inconvenient,  and  a  convenient 
rule  for  converting  one  system  into  the  other  is  a  desideratum.  The 
following  is  the  simplest  rule  for  the  purpose  with  which  I  am  acquainted, 
and  gives  the  exact  result. 

To  convert  a  given  weight  troy  into  avoirdupois,  reduce  it  to  ounces, 
add  one-tenth,  divide  by  sixteen,  and  deduct  one  and  a  quarter  grain 
for  every  ounce  in  the  original  question  ;  the  answer  will  be  in  avoir- 
dupois pounds,  thus : — 

124  +  12.4  =  136.4  4-  16  —  155  grs.  8  ft.  8  oz.  20  grs. 

To  convert  avoirdupois  weight  to  troy,  reduce  to  ounces,  and  multiply 
the  number  of  ounces  by  .912,  and  from  the  result  deduct  4.16  grains 
for  eveiy  pound  in  the  original  question  ;  this  gives  the  answer  in  troy- 
ounces  : — 

24  oz.  av.  X  .912  —  6.24  =  gxxi.  5vii. 

Table  of  Equivalent  Weights. 


Apothecaries'  Weight. 

Avoirdupois  Weight. 

Metrical  Weight. 

1  grain. 

1  grain. 

.06479 

2      " 

2      " 

.1295 

3     " 

3      " 

.1943 

4     " 

4      " 

.2591 

5      " 

5      " 

.3239 

6      " 

6      " 

.3887 

7     " 

7      " 

.4535 

8     " 

8      " 

.5183 

9     " 

9      " 

.5831 

10     " 

10      " 

.6479 

9i 

20      " 

1.295 

.5ss 

30      " 

1.943 

yij 

40      " 

2.591 

5J 

60      " 

3.887 

Sij 

120      " 

7.775 

Siij 

180      " 

11.664 

3iv 

240      " 

15.55 

3v 

300      " 

19.44 

3vi 

360      " 

23.32 

3vii 

420      " 

27.21 
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Apothecaries'  Weight. 


;x 
;xi 
;xii 
;xxiv 

;xxxii  +  74  grs. 
Exxxvi 


Avoirdupois  Weight. 


lib. 

2 
2  lbs. 


1  oz. 
2oz. 
3oz. 

4  oz. 

5  oz. 

6  oz. 

7  oz. 

8  oz. 
9oz. 

10  oz. 

12  oz. 

13  oz. 
10  oz. 

i  lbs.  - 
7  oz. 


42.5  gr 

85 
127.5 
170 
212.5 
255.0 
297.5 
340 
382.5 
425 

30 

72.5^ 
145 
h34 
217.5 


Metrical  Weights. 


31.103 
62.206 
93.309 
124.41 
155.1 
186.61 
217.72 
248.82 
279.92 
311.03 
342.13 
373.24 
746.48 
1000 
1119.7 


From  this  table  any  larger  quantities  that  may  be  directed  in  troy 
weights  can  be  readily  converted  into  avoirdupois  weights. 

The  metric  weight,  generally  employed  in  commercial  transactions,  is 
the  kilogramme,  and  generally  abbreviated  "  kilo ;"  its  equivalent  in 
avoirdupois  weight  is  2\  lbs.  +  34  grs. 


Melation  of  Metric  to  Apothecaries'  or  Troy  Weight. 


Grammes. 

0.0010 

0.0020 

0.0030 

0.0040 

0.0050 

0.0060 

0.0070 

0.0080 

0.0090 

0.0100 

0.0200 

0.0300 

0.0400 

0.050 

0.060 

0.070 

0.080 

0.090 

0.100 

0.200 

0.300 

0.4D0 

0.500 

0.600 

0.700 

0.800 

0.900 

1 

2 

3 


Grains. 

Grammes 

0.015 

4 

0.031 

5 

0.046 

6 

0.062 

7 

0.077 

8 

0.098 

9 

0.108 

10 

0.123 

11 

0.139 

12 

0.154 

18 

0.809 

14 

0.468 

15 

0.617 

16 

0.772 

17 

0.926 

18 

1.080 

19 

1.285 

20 

1.889 

21 

1.543 

22 

3.086 

28 

4.630 

24 

6.173 

25 

7.716 

26 

9.259 

27 

10.803 

28 

12.346 

29 

13.889 

30 

15.432 

31 

30.865 

32 

46.297 

33 

Grains. 

61.729 
77.162 
92.594 
108.026 
123.459 
138.891 
154.323 
169.756 
185.188 
200.621 
216.058 
281.485 
246.918 
262.350 
277.782 
293.215 
308.647 
324.079 
339.512 
354.944 
870.376 
885.809 
401.241 
416.673 
432.106 
447.538 
462.970 
478.408 
493.835 
509.268 


Grammes. 

34 

35 

36 

37 

88 

39 

40 

50 

60 

70 

80 

90 
100 
125 
150 
200 
250 
800 
333 
350 
400 
450 
500 
600 
700 
750 
800 
900 
1000 


Grains. 

624.700 

540.132 

555.565 

570.997 

586.429 

601.862 

617.294 

771.617 

925.941 

1080.264 

1234.588 

1888.911 

1543.235 

1929.044 

2314.852 

3086.470 

3858.087 

4629.705 

5144.118 

5401.322 

6172.940 

6944.557 

7716.174 

9259.409 

10802.644 

11574.262 

12345.879 

13889.114 

15432.350 
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United  States  Coins. 

A  convenient  standard  by  which  to  test  weights  used  in  pharmacy  is 
furnished  by  the  legal  coins  issued  from  the  mint  of  the  United  States. 
Those  of  gold  are  to  be  preferred,  and  when  new  will  rarely  be  found 
to  varv  more  than  one-tenth  of  a  grain  from  the  following:  weights  : — 


Double  Eagle,  $20  00,  weighs  516  grs. 
Eagle,  10  00,       "       258    " 

Half  Eagle,  5  00,      "       129     " 


Quarter  Eagle,  $2  50,  weighs  64.5  grs. 
Three  Dollar,      3  00,       "       77.4    " 
One  Dollar,  1  00,       "       25.8    " 


Weights. — The  balance,  or  scale,  is  of  course  indispensable  to  the  idea 
of  metrology,  and  the  possession  of  masses  of  previously  ascertained 
gravitating  force,  called  weights,  is  equally  necessary.  Scales  are  of 
various  stjdes,  although,  for  use  in  pharmacy,  the  kiuds  figured  in  a 
former  chapter  among  the  necess^y  implements  for  fm'uishing  the  phy- 


Fig,  65. 


Series  of  apothecaries'  or  cup  weights. 

sician's  office,  answer  every  purpose.  In  this  place,  it  will  be  proper  to 
call  attention  especially  to  the  usual  forms  of  tc eights  of  the  different 
systems.  The  apothecaries'  weights  are  invariably,  for  all  denomina- 
tions, made  of  brass  or  copper.  The  larger  weights  come  in  the  cup 
form,  as  shown  in  Fig.  64.  Each  cup  is  equal  to  the  sum  of  all  those 
which  fit  in  it,  or  is  twice  the  sum  of  the  next  smaller.  These  weights 
are  expensive,  and,  unfortunately,  too  little  used  by  physicians,  and  even 
by  some  apothecaries.  The  small  weights  which 
accompany  the  box  scales,  and  figured  in  a  former 
chapter,  are  used  for  all  denominations  up  to  two 
drachms,  and  then  the  common  commercial  or  avoir- 
dupois weights,  which  are  cheaper  than  the  brass  cup 
weights,  are  frequently  brought  into  use. 

These  are  usually  in  iiiles  of  iron,  brass,  or  zinc, 
of  the  form  shown  in  the  annexed  figure,  each  weight 
being  half  that  of  the  one  below  it.  In  a  large 
number  of  processes,  officinal  in  the  U.  S.  Pharmaco- 
poeia, one  ounce  or  two  ounces  are  ordered,  and  in  these  cases,  if  the  avoir- 
dupois weight  is  used,  a  3ij  or  5j  and  .5ss  weight  must  be  added  from  the 
small  set.  In  the  case  of  a  pound  being  ordered,  as  there  shown,  13 
ounces  from  the  pile,  and  a  5j  from  the  small  set,  will  nearly  approxi- 
mate the  requu-ed  Meight.  The  weights  sold  by  manufactm-ers  as  block 
weights  are  by  far  the  best  for  convenience  of  keeping. 

Decimal  Weights. — The  attention  of  pharmacists  and  commercial  men 
has  for  some  years  past  been  called  to  this  system  of  metrology,  in 
hopes  that  it  would  entirely  supersede  those  now  in  use.  This  is  princi- 
pally owing  to  the  persistent  efforts  of  many  of  the  advocates  of  the  sys- 


Commercial  or  avoir- 
dupois weights. 
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tem,  and  the  use  of  it  has  greatly  increased  in  this  country ;  and  as  it  will 
be  recognized  in  our  new  Pharmacopoeia,  it  becomes  the  duty  of  every 
dispenser  of  drugs  and  medicines  to  be  perfectly  familiar  with  the  system. 

Tables  showing  the  value  of  the  weights,  with  which  we  are  all 
familiar  practically  in  their  metrical  system,  are  here  appended,  the  first 
showing  the  equivalent  of  troy  weights  in  avoirdupois  and  metrical 
weights,  the  second  the  equivalents  of  the  metrical  weights  in  troy  weight. 

It  should  be  borne  in  mind,  however,  that  every  apothecary  who 
intends  using  this  system  should  provide  himself  with  a  set  of  these 
weights,  as  it  is  from  the  translation  of  one  set  of  weights  or  measures 
into  their  equivalents  in  another  system  that  errors  are  most  likely  to 


occur. 


Comparative   Table  of  Decimal  with   Avoirdupois   and  Apothecaries' 

Weights. 


Names. 

Equivalent 
in  Grammes. 

Equivalent  in 
Grains. 

Equivalent  in 

Avoirdupois 

Weight. 

Equivalent  in 

Apothecaries' 

Weight. 

Milligramme 
Centigramme 
Decigramme  . 
Gramme 
Decagramme  . 
Hectogramme 
^Kilogramme 
Myriagramme 

.001 
.01 

.1 
1 

10 

100 

1000 

10000 

.0154 

.1543 

1.5434 

15.4320 

154.3232 

1543.2323 

15432.3500 

154323.5000 

lb.      oz.       gr. 

01     45 
3*     12.152 
2     3i     12.173 

22     Of     12 

lb.     oz.  dr.     gr. 

1.5 

15.4 

2     34.0 

3     1     43.0 

2     8     1     14 

26     9     4     20 

The  starting  point  of  this  system,  the  metre,  was  supposed  to  be  the 
one  ten-millionth  part  of  the  quadrature  of  the  earth's  circumference 
around  the  poles,  and  this  was  selected  as  being  a  natural  and  invariable 
standard  from  which  to  take  a  measure ;  the  highest  authorities  have, 
however,  shown  this  assumption  of  accuracy  to  be  fallacious,  and  conse- 
quently not  more  worthy  of  regard  than  any  other  standard  that  might 
have  been  selected.  The  metre  has  been  subdivided  into  decimetres, 
centimetres,  and  millimetres.  A  cubic  decimetre  is  called  a  litre,  and 
this  is  the  unit  of  measures  of  capacity.  It  contains  rather  more  than 
a  quart.  In  order  to  obtain  a  unit  of  weight,  a  cubic  centimetre  of  dis- 
tilled water  is  weighed  at  the  temperature  of  4°  Centigrade  (39.2°  F.), 
and  is  called  a  gramme.  It  is  equal  to  15.432  grains.  The  gramme  is 
divided,  as  is  shown  in  the  table  below,  into  tenths,  hundredths,  and 
thousandths,  and  multiplied  in  the  same  ratio,  with  names  corresponding 
to  the  weights  contained  in  the  table. 

The  apothecaries'  weight  of  other  civilized  countries  is  subdivided 
similarly  to  our  own,  though  the  value  of  the  different  denominations 
varies  considerably,  as  will  be  seen  from  the  annexed  table. 

In  Portugal,  Spain,  and  Italy,  all  the  subdivisions  of  the  pound  cor- 
respond to  ours,  except  the  scruple,  which  contains  24  grains,  thus 
making  the  pound  6,912  grains,  one-fifth  more  in  number  than  the  troy 
grains  contained  in  a  troy  pound.     The  medicinal  weight  of  France  is 

*  Abbreviated  Kilo. 
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the  gramme,  and  for  an  account  of  the  weight  about  to  become  the 
standard  in  the  German  Zollverein,  we  refer  to  a  notice  in  the  Amer. 
Journ.  of  Pharm.,  1859,  p.  207.  The  Nuremberg  weight  is  the  legal 
standard  in  Denmark,  Norway,  Sweden,  Russia,  and  in  nearly  all  the 
German  States,  with  the  exception  of  Austria,  Prussia,  Saxony,  aud 
Bavaria;  but  its  value  varies  in  the  different  countries  between  357.845 
and  357.567  grammes,  and  is  still  less  in  Sweden.  In  the  folloM'ing 
table  the  poimd  is  compared  with  grammes,  and  the  different  medicinal 
grains  with  the  troy  grain  : — 


1  lb. German  Zollverein  =  500.      gram. 

1  korn 

= 

0.259  Tr 

oy  grs 

.=.0160  gram 

"   Austria                     =720.009 

" 

1  grain 

= 

1.127 

'■' 

=  .0729 

<> 

"  Holland,    Belgi- "1       o-^  nnn 
um,Switzerland|=2'^-^^'^^ 

u 

(( 

= 

1.005 

a 

=  .0651 

" 

"   England  and  U.  S.  =  373.246 

11 

a 

= 

1. 

11 

=  .0648 

(( 

"   Bavaria,  Greece      =  360. 

it 

li 

= 

.965 

n 

=  .0625 

« 

"   Russia,  Norway,  ] 

Frankfort  -  on  -  >  =  357.845 

il 

<( 

=: 

.959 

ti 

=  .0625 

(( 

the-Main            ) 

"  Denmark,    Hoi-) 

stein,      Hessia,  >  =  357.664 

li 

(( 

=: 

.959 

a 

=  .0621 

(( 

Wurtemberg      J 

"   Hamburg                  =357.029 

<( 

(( 

=: 

.959 

il 

=  .0621 

(( 

"   Baden,  Hanover,  |       q r^-7 

OldeAburg        '|=3o..o67 

a 

(( 

= 

.959 

a 

=  .0021 

(( 

"   Berne                       =356.578 

(( 

a 



.955 

a 

=  .0079 

" 

"   Sweden                     =356.227 

(( 

a 

:= 

.954 

11 

=  .0618 

" 

"   Prussia,  Saxony      =350.783 

(( 

a 

= 

.940 

a 

=  .0009 

(( 

"  Rome                      =339.161 

(1 

a 

= 

.785 

a 

=  .0491 

(( 

"  Spain                        =345.072 

« 

(( 

= 

.770 

a 

=  .0499 

a 

"  Portugal                   =344.190 

(( 

a 

= 

.769 

it 

=  .0498 

it 

3Ieasures  of  capacity  are  used  for  liquids,  and,  in  the  higher  denomi- 
nations, for  corn  and  the  cereal  grains ;  but  the  only  table  of  these  we 
need  at  present  is  that  employed  in  medicine,  called  Wine  Measure. 
The  unit  of  this  system  is  called  a  minim,  and  is  equal  to  about  .95  of 
a  grain  of  pm'e  water  at  60°  F. 

Table  of  the  Wine  Measure. 

60  minims  are  one  fluidrachm. 

8  fluidrachms  are  one  fluidounce. 
10  fluidounces  are  one  pint. 

2  pints  are  one  quart. 

4  quarts  are  one  gallon. 

Or  thus : — 

Minims.  Grains  of  Water. 

60  =  f5j  (one  fluidrachm)  =  n\,  Ix  =  50.9 

480  =  fgj  (one  fluidounce)   =  foviii  =        455.7 

7,680  =  Oj  (one  pint)  =-  f,3xvj  =     7,291.2 

61,440  =  Cong,  j  (one  gallon)  =  Oviij   =  58,328.8 

consequently  a  minim  equals  0.95  grain  and  one  drachm  equals  63.2 
minims. 

Besides  the  discrepancy  occasioned  by  the  minim  not  being  equal  to 
one  grain  of  the  natm-al  liquid  standard,  it  will  be  perceived  at  once 
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that  a  wide  variation  exists  in  the  denominations  above  an  ounce.  The 
fluidounce  contains  480  minims,  as  the  apothecaries'  ounce  contains  that 
number  of  grains;  but  in  the  pint  are  16  fluidounces,  while  the  corre- 
sponding pound  contains  only  12  ounces.  From  these  causes,  the  adjust- 
meiic  of  proportions  of  solids  to  liquids,  when  accuracy  is  required,  is  a 
matter  of  no  little  calculation. 

In  England  this  system  of  measures  has  been  revised  of  latter  years, 
so  as  to  bring  about  a  close  relation  between  the  solid  commercial  ounce 
and  the  fluidounce.  In  the  Imperial  measure,  the  minim  is  equal  to 
.91  of  a  grain,  and  it  is  multiplied  as  follows : — 

Imperial  Measure.     Ph.  Br. 

Minims.  Grains  of  Water. 

60  =  f5j  (one  fluidrachm)  =  ti\^  Ix  =  54.6 

480  =  fgj  (one  fluidounce)    =  fSviij  =       437.5 

9,600  =  0j  (one  pint)  =  fgxx  =     8,750* 

76,800  =  Cong.  j.  (one  gallon)  =  Oviij   =-  70,000 

The  Imperial  pint  is,  within  an  inconsiderable  fraction,  exactly  one- 
fifth  larger  than  the  wine  pint. 

A  wine  pint  =  28.875  cubic  inches,  or  7291.11  grains. 

Add  one-fifth,        =    5.775      "  "        or  1458.22     " 


34.650      "         "  8749.333    " 

An  Imperial  pint  =  34.659      "  "  8750 

The  same  relation  holds  good  in  the  case  of  the  gallon. 

Metrical  Measm^e  of  Capacity. — It  may  be  ajDpropriate  to  this  place 
to  describe  the  measure  of  capacity  adopted  in  France,  which  is  fre- 
quently referred  to  in  scientific  works,  and  has  of  late  years  been  intro- 
duced in  analytical  chemistry,  for  the  purpose  of  avoiding  the  weighing 
of  precipitates,  and  to  facilitate  analyses  in  general.  The  cube  of  one 
decimetre  (3.937  English  inches)  is  called  a  litre,  and  measures  2.1135 
pints.  The  weight  of  one  cubic  decimetre  of  water  at  4°  C.  (39.2°  F.) 
is  one  kilogramme.  The  one-thousandth  part  is  a  cubic  centimetre,  or 
one  millilitre,  and  contains  1  gramme  of  distilled  water.  The  close 
relation  between  the  measures  of  length,  of  capacity,  and  of  gravity, 
renders  it  more  easy  to  measure  correctly  than  to  weigh  accurately. 

By  calculation  from  the  above,  we  shall  find  that  one  fluidounce  of 
our  officinal  measure  equals  in  capacity  29.53  cubic  centimetres,  and  we 
have  thereby  a  convenient  means  of  ascertaining  the  correctness  of 
graduated  measures  without  the  necessity  of  weighing  water  at  a  certain 
temperature  on  a  delicate  balance.  All  the  subdivisions  and  the  higher 
denominations  may  be  easily  calculated,  and  all  that  is  necessary  is  to 
measure  the  corresponding  number  of  cubic  centimetres  of  any  liquid 
into  the  graduate  in  order  to  ascertain  its  correctness. 

Graduated  measures  of  glass  of  Oj,  fSviij,  fovj,  f oiv,  fSij,  fsj,  foj 
capacity  are  manufactured,  and  sold  by  druggists ;  these  are  sometimes 
quite  inaccurate,  but  may  be  readily  verified,  as  above,  by  balancing 

*  Equal  to  1  lb.  4  oz.  avoirdupois  weight. 
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f  Siv  graauated  measure. 


them  on  the  scales,  and  gradually  adding  pure  water  until  the  required 
weight  in  grains,  as  shown  in  the  tables,  is  attained.  In  the  same 
Avay  we  may  graduate  measures,  marking  the  de- 
nominations by  the  following  ready  process : — 

Having  thinly  coated  one  side  of  the  glass 
with  Avax,  balance  it  on  the  scales,  adjust  the 
weights,  and  add  the  required  number  of  grains  of 
pure  water,  observing  to  add  it  drop  by  drop 
toward  the  last;  as  soon  as  the  weight  is  accu- 
rately counterpoised,  remove  the  measure  to  a 
level  table  or  counter,  so  high  that  it  will  be  on  a 
line  with  the  eye,  and  carefully,  with  the  point  of 
a  pin,  mark  the  line  formed  by  the  surface  of 
the  liquid,  and  opposite  this  the  appropriate  sign  ; 
this  may  be  rendered  more  clear  and  distinct  after- 
wards. In  the  same  way  mark  the  various  other 
denominations,  having  regard  to  the  temperature,  which  should  not 
vary  far  from  60°.  Now  form  a  paste,  by  mixing  a  sufficient  quantity 
of  finely-powdered  fluorspar  with  sulphuric  acid,  and  spread  this  over 
the  marked  surfaces,  and  set  the  measure  aside  for  a  day  or  two,  after 
which  wash  it  off  and  remove  the  wax ;  the  graduated  measure  is  now 
indelibly  and  distinctly  marked,  and,  if  we  have  used  the  proper  care, 
more  accurately  than  is  usual  with  those  sold.  I  have  compared  two,  in 
which  the  one  fluidrachm  mark  of  one  corresponded  nearly  with  the  two 
fluidrachm  mark  of  the  other,  and  in  other  respects  they  were  almost  as 
much  at  variance. 

The  ringed  or  Hoff  graduate  is  to  be  commended,  as  the  graduation 
is  continued  around  the  entire  measure,  thus  enabling  the  operator  to  see 
when  he  is  holding  the  measure  in  a  perpendicular  position. 

Fig.  67  exhibits  a  graduated  measure,  patented  by  W.  Hodgson,  Jr., 
of  Philadelphia ;  it  is  made  in  a  mould  in  which  depressions  are  cut  for 
the  several  denominations  of  the  scale,  and,  on  lilie  re- 
verse, for  the  corresponding  approximate  measurements 
used  in  popular  and  domestic  practice.  By  a  plunger, 
which  is  graduated  precisely  to  the  required  bulk  and 
thrust  into  the  mould  while  the  glass  is  fluid,  the  re- 
quired measurement  is  accurately  adjusted  to  each  of 
these  marks,  and  the  necessity  of  further  graduation  is 
obviated. 

These  measures  are  much  more  accurate  than  the 
ordinary  kinds  met  with  in  the  shops,  though  the  glass 
is  rather  deficient  in  that  perfect  surface  which  character- 
izes blown-glass  vessels.  The  smaller  sizes  are  per- 
fectly adapted  to  medicine-chests  and  saddle-bags,  and  are  much  more 
satisfactory  in  measuring  fluidrachms  than  the  common  kinds. 

A  precaution  to  be  observed,  whether  in  graduating  or  using  a  meas- 
ure, particularly  of  small  diameter,  may  be  appropriately  mentioned 
here. 

Owing  to  the  adhesion  of  the  liquid  to  the  sides  of  the  measure,  its 
surface  is  concave,  and  shows,  from  a  side  view,  two  lines ;  one  where 
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the  edge  of  the  liquid  adheres  to  the  glass,  and  the  other,  the  line  of  tlie 
lower  surface  of  the  concavity.  In  order  to  fix  the  true  line  in  this  case, 
it  nuist  be  intermediate  between  the  upper  and  lower 
edge  of  the  licjuid,  and  not  at  eith(!r  surface.  This  is 
more  obvious  the  smaller  the  diameter  of  the  measure, 
and,  in  the  accompanying  drawing,  the  dotted  line  has 
been  made  at  the  proper  point  for  measurement.  This 
concavity  is  readily  corrected  by  a  drop  of  alcoholic  solu- 
tion of  corrosive  sublimate,  when  the  true  line  is  at  once 
seen. 

Besides  the  common  forms  of  glass  graduated  meas- 
ures, a  measure  is  used,  especially  by  German  pharma- 
cists, made  of  block  tin  and  graduated  on  the  inside ; 
each  denomination  is  marked  by  a  raised  rim,  and  the 
quantity  designated  by  an  appropriate  sign.  This  is  es- 
pecially convenient  for  measuring  hot  liquids,  and,  if 
readily  procurable,  would  soon  be  generally  introduced. 

Approximate  lleasurement. — The  approximate  standards  of  measure- 
ment are  very  inaccurate,  but  they  have  no  wider  range  than  the  doses  of 
medicines,  so  that  they  are  for  the  most  part  satisfactory.  The  following 
table  exhibits  those  in  common  use : — 


Minim  measure. 


A  gill  mug  or  teacupful fSiv. 

A  wineglassful fgij. 

A  tablespoon ful  .         .     ' fS^s. 

A  dessertspoonful f5ij. 

A  teaspoonful      ,         .         .  , f3j. 

A  drop from  J  to  li  minims. 

Of  the  above,  it  may  be  remarked  that  the  wineglassful  is  frequently 
less  than  two  fluidounces,  although  the  champagne  glass  is  nearer  four 
fluidounces.  I  have  observed  that  the  modern  teaspoons  are  larger  than 
formerly,  and  that  the  silver  spoons  are  generally  larger  than  those  of 
common  metal  of  the  same  nominal  size. 

The  size  of  drops  varies  from  various  causes,  of  which  the  nature  of 
the  liquid,  the  size  and  shape  of  the  lip  of  the  vessel  from  which  di'opped, 
the  extent  to  which  the  lip  is  moistened,  and  the  rapidity  of  dropping  are 
the  most  important. 

Four  lists  are  appended  :  1st.  That  by  Elias  Dm-and,  originally  pub- 
lished in  the  Journal  of  the  Philadelphia  College  of  Pharmacy,  vol.  i., 
p.  169,  and  copied  into  most  of  our  standard  works;  from  this  I  have 
omitted  several  items,  on  account  of  their  standard  strength  having  been 
altered  since  the  period  of  his  experiments.  2d.  That  of  Prof.  Procter, 
published  in  the  tenth  edition  of  the  United  States  Dispensatory,  and 
confined  to  different  essential  oils.  The  3d  and  4th  lists  I  have  prepared 
as  the  result  of  my  own  observations,  chiefly  confined  to  medicines  not 
included  in  the  foregoing. 
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A  Table  of  the  number  of  drops  of  diiff'erent  liquids  equivalent  to  aflui- 
drachm  U.  S.  P.,  as  observed  by  Durand  and  by  Procter — A,  from 
the  bottles  from  which  they  are  commonly  dispensed,  B,  from  a  minim 
measure  ;  and  Parrish,  A  {at  80°  F.),  from  pint  or  half-pint  tincture 
bottles,  and  ^,from  a  minim  measure. 


Na3IE  of  Substance. 

DUKAND. 

Procter. 

Paerish. 

A. 

B. 

A. 

B. 

Acetum  opii 

90 

69 

Acidum  acet.  crvst.  . 

120 

Acidum  acet.  commercial 

73 

102 

Acidum  acet.  dilut.  . 

55 

52.5 

Acidum  hvdrocvanic 

45 

53* 

52 

Acidum  muriatic 

54 

Acidum  nitric. 

84 

Acidum  nitric,  dilut. 

62 

44 

Acidum  sulphuric    . 

90 

Acidum  sulphuric  aromat 

120 

116 

148 

Acidum  suljAuric  dilut.  . 

54 

49 

Alcohol    .... 

138 

118 

143 

Alcohol,  diluted 

120 

98 

124.5 

Aqua 

45 

64.5 

46 

Aqua  ammonite 

54 

49 

62 

Creasote    . 

91 

95 

Chloroform 



180 

276.5 

Ether 

150 

Ext.  valerian,  fld.     . 

115 

126 

Glycerine 

53 

135 

Glycerine,  averas^e  . 

55 

84.7 

Infusion  digitalis 

j     

62.5 

60 

Liquor  iodini  comp. 

75 

75 

Liquor  hvdrar^.  et  arsen. 

iod. 

52 

52 

Liquor  potassii  arsenitis 

60 

63 

Oil  of  almonds  (sweet) 

120 

Oil  of  aniseed  . 

120 

85 

86 

Oil  of  caraway 

106 

108 

Oil  of  cloves     . 

!     120 

103 

103 

Oil  of  chenopodium 

1     

97 

100 

Oil  of  cinnamon 

1     120 

100 

102 

Oil  of  croton  tiglium 

80 

92 

Oil  of  cubebs    . 

86 

96 

Oil  of  fennel    . 

103 

103 

Oil  of  gaultheria 

102 

101 

Oil  of  hedeoma 

91 

91 

Oil  of  pepiiermint    , 

120 

103 

109 

Oil  of  mint 

89 

94 

Oil  ot  olives     . 

120 

76 

99 

Oil  of  rosemary 

104 

105 

Oil  of  savine    . 

102 

108 

Oil  of  sassafras 

102 

100 

Oil  of  tansy 

92 

111 

Oil  of  valerian 

116 

110 

Spirits  of  nitrous  ether 

90 

148 

Spirits  of  ether,  comp. 

90 

140 

Syrup  of  gum-arabic 

58 

56 

Syrup  of  squills 

1          

85 

88 

Tincture  of  asafoetida 

1     120 

Tincture  of  aconite  root 

118 

130 

Tincture  of  chloride  of  i 

ron     . 

132 

106 

151 

Tincture  of  digitalis 

120 

Tincture  of  guaiacum 

120 

Tincture  of  iodine    . 

113 

144 

*Fro 

m  f^^ 

Tr.  bot. 
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Name  of  Substance. 

1 

DURAND. 

Peoctek. 

Parrish. 

A. 

B. 

A. 

B. 

Tincture  of  opium 

120 

106 

147 

Tincture  of  opium  and  camphor 

95 

110 

Tincture  of  tolu 

120 

138 

Vinegar,  distilled    . 

78 

Vinegar  of  colchicum 

78 

Vinegar  of  squills  . 

78 

Wine,  TenerifFe 

78 

Wine,  antimonial    . 

72 

62 

87 

Wine,  colchicum 

75 

Wine,  opium  . 

78 

78 

92 

Tlie  number  of  Drops  of  Water  equivalent  to  f5j  dropped  from  fSj  vials. 


1st  trial  34. 
5th  trial  60. 


2d  trial  48. 
6th  trial  50. 


3d  trial  32. 
7th  trial  65. 


4th  trial  48. 
Average  48.1. 


It  will  be  observed  from  the  above  tables  that  the  size  of  the  drops 
of  different  liquids  bears  no  relation  to  their  density  ;  sulphuric  acid,  sp. 
gr.  1.84,  is  stated  in  Durand's  table  as  yielding  90  drops  to  the  fluidrachm, 
while  water  yields  but  45,  and  oil  of  anise,  sp.  gr.  97,  according  to 
Prof.  Procter,  85.  It  follows  then  that  the  weight  of  drops  varies  for 
most  liquids. 

Mr.  Talbot,  in  a  thesis  presented  to  the  Philadelphia  College  of  Phar- 
macy, gave  the  results  of  a  great  number  of  experiments  performed  by 
him  for  the  purj)Ose  of  determining  the  size  of  the  drops  of  various 
liquids,  having  tested  273  different  preparations  each  three  times.  The 
results  were  confirmatory  in  a  great  degree  of  those  obtained  by  Mr. 
Durand  and  Professors  Procter  and  Parrish. 

Specific  Gravity. — As  this  text-book  is  designed  to  direct  the 
practitioner  of  medicine  and  pharmacy  in  the  necessary  pursuits  of  his 
office  or  shop,  I  shall  confine  this  essay  to  the  specific  gravity  of  solids 
and  liquids,  the  most  important  branches  of  the  general  subject  to  this 
class  of  readers. 

It  was  said,  at  the  commencement  of  this  chapter,  that  while  exten- 
sion, and  gravitation  or  weight,  are  each  capable  of  a  separate  standard 
of  measurement,  it  is  impossible  to  bring  them  to  a  common  standard ; 
they  are  only  capable  of  being  compared  with  each  other. 

The  importance  of  understanding  this  branch  of  physics  is  now  so 
universally  acknowledged,  that  no  argument  will  be  presented  to  enforce 
its  thorough  study.  It  is  well  defined  to  be  the  relative  weights  of  equal 
bulks  of  different  bodies  compared  to  some  standard.  In  the  case  of 
solids  and  liquids  not  aeriform,  the  adopted  standard  is  distilled  water 
at  60°  F.,  and  barometric  pressure  30  inches.  As  distilled  water  at 
60°  F.,  30  inches  barometric  pressure,  has  been  adopted  as  the  standard 
for  solids  and  liquids  not  aeriform,  it  follows,  that  it  is  only  necessary 
to  ascertain  the  weight  of  a  bulk  of  water  equal  to  the  bulk  of  any  given 
substance  to  ascertain  the  specific  gravity  of  that  substance  by  the  rule 
of  proportion. 
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The  method  of  finding  out  the  weight  of  a  bulk  of  water  equal  to 
any  substance  which  is  insoluble  in  it  is^  after  having  ascertained  its 
weight  in  air,  to  immerse  it  in  water,  and  note  the  loss  of  weight  sus- 
tained by  this  experiment.  This  follows  from  the  law  of  Archimedes, 
"that  bodies  immersed  in  any  liquid  are  buoyed  up  with  a  force  equal 
to  the  weight  of  the  liquid  displaced."  The  arrangement  of  apparatus 
by  which  this  is  most  easily  accomplished  is  shown  in  Fig.  69. 

A  scale-beam  has  one  short  stuTup  to  support  a  dish  with  a  hook 
fastened  to  its  under  side,  to  which  the  substance  to  be  examined  is  hung 

Fio-.  69. 


Hj'drostalic  balance. 


by  a  fine  wire ;  a  beaker-glass  containing  distilled  water  is  placed  in  the 
ring  of  a  retort-stand,  and  after  the  substance  has  been  weighed  in  the 
air,  the  glass  is  raised  until  the  substance  is  entu-ely  submerged,  the  loss 
is  then  noted,  and  is  the  weight  of  the  water  disj)laced.  Should  it  hap- 
pen, however,  that  the  body  is  soluble  in  water,  some  other  liquid  must 
be  used,  the  specific  gravity  of  which  is  ah-eady  kno\^Ti.  The  following 
formula  for  ascertaining  the  specific  gravity  of  bodies  is  applicable  to 
all  cases,  namely : — 

1st  term :  The  weight  of  the  liquid  disj^laced. 

2d  term :  Weight  of  the  substance  in  air. 

3d  term  :  The  specific  gravity  of  the  liquid  used. 

For  example,  a  piece  of  lead  weighs  1133  grains;  when  weighed  in 
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water,  it  loses  100  grains.     Divide  the  original  weight  by  the  lass  in 
water  (namely,  100  grains),  and  we  find  the  specific  gravity  11.33. 

It  sometimes  occurs  that  we  wish  to  ascertain  the  specific  gravity  of 
a  body  soluble  in  water.  To  do  this  we  employ  some  other  liquid  in 
which  it  is  insoluble,  the  sjDecific  gravity  of  which  Ave  have  already  as- 
certained ;  having  learned  the  weight  of  the  substance  in  air,  we  then 
weigh  it  in  the  liquid  chosen. 

For  example,  a  lump  of  alum,  weighing  in  the  air  10,000  grains, 
when  immersed  in  oil  of  turpentine  loses  5363  grains ;  the  specific  grav- 
ity of  the  oil  of  turpentine  being  .880,  then — 
5363  :  10,000 :  :  .880  :  1.64. 

To  ascertain  the  specific  gravity  of  a  body  lighter  than  Avater,  it  is 
necessary  to  immerse  it,  by  attaching  some  heavy  substance  Avhich  has 
previously  been  brought  to  a  state  of  equilibrium  when  immersed  :  thus, 
a  brass  globe  weighing  555  grains  in  the  an-  requires,  Avhen  immersed  in 
Avater  and  attached  to  a  counterpoise,  Avhich  has  been  brought  to  a  state  of 
equilibrium  after  immersion,  1037  grains  to  restore  the  equilibrium ; 
this  shoAvs  the  amount  of  Avater  displaced  by  the  globe,  and  by  the  rule 
given  Ave  find — 

1037  :  555   :   :   1   :   .5351  sp.  gr. 

Should  we  desire  to  ascertain  the  specific  gravity  of  a  substance  Avhich 
is  in  small  particles  or  fine  poAvder,  Ave  first  learn  its  Aveight  in  air,  and 
then  introduce  it  into  a  specific  gravity  bottle,  which  holds  1000  grains 
of  distilled  water.  We  now  fill  the  bottle  with  Avater,  and  note  its 
entire  Aveight.  From  this  Ave  deduct  the  original  weight  of  the  poAA^cler, 
and  we  have  thus  learned  the  Aveight  of  the  water  in  the  bottle ;  the  dif- 
ference betAveen  this  and  the  1000  grains,  the  capacity  of  the  bottle,  gives 
the  Aveight  of  the  bulk  of  water  equal  to  that  of  the  poAvder.  Thus, 
250  grains  of  powder,  introduced  into  the  bottle  and  the  bottle  filled 
Avith  Avater,  Aveighed  1209.75  grains,  from  Avhich  Ave  deduct  the  Aveight  of 
thepoAvder,  250  grains,  Avhich  leaves  959.75;  this  subtracted  from  1000 
leaves  40.25,  the  Aveight  of  Avater  equal  to  the  bulk  of  the  powder  used ; 
then — 

40.25   :   250  :  :   1  :  6.21  specific  gravity  of  the  powder. 

If  Ave  take  a  vial  Avhich  Avill  hold  an  ounce  of  water  by  Aveight,  we 
find  it  will  hold  about  an  ounce  and  a  half  of  nitric  acid,  and  about 
three-quarters  of  an  ounce  of  ether  ;  hence  we  may  say,  approximately, 
that  nitric  acid  is  tAvice  as  hesivy  as  ether,  or  that  it  is  half  as  heavy 
again  as  water,  Avhile  ether  is  only  three-quarters  as  hea\y.  We  thus 
compare  these  two  liquids  Avith  a  common  standard,  and  one  Avhich,  being 
universally  diffused  in  a  state  of  tolerable  purity,  furnishes  the  most 
ready  means  of  comparing  solid  or  liquid  substances  together.  The 
relation  Avhich  the  Aveight  of  a  substance  bears  to  that  of  water  is,  there- 
fore, called  its  specific  gravity.  Water  being  assumed  as  1  in  the  illus- 
tration just  given,  nitric  acid  Avould  be  1|  or  1.5,  and  ether  |  or  .75. 
Upon  this  principle  Ave  may  ascertain  the  specific  gravity  of  all  liquids 
by  having  a  bottle,  the  capacity  of  Avhich  is  Avell  and  acccurately  deter- 
mined, filling  it  Avith  these  various  liquids  at  a  certain  normal  tempera- 
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tiu'e,  ascertaining  their  weight,  and  bv  a  simple  calcnlation  bringing 
them  to  this  common  standard.  The  specific  gravity  of  snbstances,  when 
accurately  ascertained,  constitutes  one  of  their  most  important  chai'acter- 
istics.  In  pharmacy,  it  is  much  employed  to  indicate  the  strength  and 
purit}^  of  medicines,  particularly  acids,  alcohol,  the  ethers,  and  essential 
oils ;  and  a  physician  is  deficient  in  one  of  the  most  important  aids  to  diag- 
nosis who  has  not  at  hand  the  means  of  taking  the  specific  gravity  of  urine. 
The  apparatus  for  ascertaining  the  specific  gravity  of  liquids  is  of  tAvo 
kinds :  first,  specific  gravity  bottles ;  and  second,  hydrometers,  or  loaded 
tubes  which  mark  the  densit}'  of  licjuids  by  the  depth  to  which  they  sink 
in  them,  according  to  knoM'u  and  purely  artificial  standards.  The  most 
convenient  specific  gravity  bottles  are  graduated  to  hold  1000  grains,  or 
100  grains  of  pure  water  at  60°  F.  They  are  of  two  kinds,  stoppered 
and  unstoppered.  The  former  are  most  approved ;  they  are  accompanied 
by  a  little  counterpoise  to  be  placed  on  the  opposite  scale  plate,  which 
exactly  balances  the  empty  bottle,  so  that  the  weights  which  balance  it, 
when  filled  and  placed  on  the  scale,  indicate  the  weight  of  its  contents. 


Fig.  73. 


Specific  gravity  bottle, 
_.         ^  unstoppered. 

Fig.   ,2. 

Stoppered  specific  gravity  bottle,  tin-box,  and  counterpoise. 

In  testing  the  stoppered  1000-grain  bottle,  it  recjuires  to  be  filled  with 
distilled  water  at  60°  F.  a  little  above  the  point  in  the  neck  to  which  the 
stopper  will  reach  when  replaced,  so  that  this  shall  force  out  the  au'  and 
a  small  portion  of  the  licjuid  into  the  capillary  tube  drilled  through  it. 
The  whole  bottle  is  then  wiped  clean  and  cliy,  and  weighed ;  if  the 
adjustment  has  been  correctly  made  it  will  hold  1000  grains. 

The  unstoppered  1000-grain  bottle  is  marked  by  the  scratch  of  a 
file  opposite  the  point  in  the  neck  to  which  the  liquid  must  reach ;  this 
line  should  be  intermediate  between  the  upper  and  lower  edge  of  the 
concave  sm-face  of  the  liquid  in  the  neck  when  filled.  The  100- 
grain  bottles  ai-e  of  the  same  description,  and  are  used  in  the  same  way ; 
they  are  convenient  when  only  very  small  quantities  can  be  obtained 
for  testing,  but  ai'e,  of  com'se,  not  quite  so  accm'ate. 
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One  particular  merit  of  the  1000-  and  100-grain  bottles  is,  that  the 
weight  of  a  liquid,  as  obtained  by  filling  and  weighing  them,  expresses 
its  specific  gravity.  The  equation  is  this :  as  the  weight  of  a  certain 
bulk  of  water  is  to  the  weight  of  the  same  bulk  of  the  liquid  being 
tested,  so  is  the  specific  gravity  of  water,  which  is  unity,  to  the  specific 
gravity  of  the  liquid ;  or  as  1000  is  to  the  weight  of  the  liquid,  so  is  1 
to  the  specific  gravity  of  the  liquid.  Having  obtained  the  weight  of 
this  quantity  of  a  liquid,  we  have  its  specific  gravity,  attention  being 
required  to  the  decimal  mark  merely. 

If,  for  instance,  we  fill  the  1000-grain  bottle  with  alcohol,  and  find 
it  weighs  835  grains,  we  write  its  specific  gravity  .835,  placing  the 
decimal  mark  before  the  figures,  because  the  weight  is  less  than  the  unit 
adopted.  If  we  fill  it  with  chloroform,  and  find  the  weight  to  be  1490 
grains,  we  state  the  specific  gravity  at  1.490,  placing  the  decimal  after 
the  first  figure;  or,  if  we  find  it  to  hold  13,500  grains  of  mercury,  we 
state  the  specific  gravity  13.5,  the  decimal  being  varied  for  obvious 
reasons ;  but  no  calculation  is  necessary  to  ascertain  their  relation  to  water. 

The  specific  gravit}^  bottle  I  next  proceed  to  describe  does  not  exhibit 
the  specific  gravity  of  the  liquid  without  a  calculation,  special  in  each 
case,  but  possesses  the  advantage  of  being  cheap  and  extemporaneous, 
and,  if  carefully  made,  is  nearly  as  accurate. 

Select  a  smooth  and  clean  bottle,  not  too  thick,  with  a  ground-glass 
stopper ;  after  first  filing  a  small  groove  down  the  side  of  the  stopper, 
to  subserve  the  purpose  of  the  capillary  orifice  in  the  stopper  of  the 
1000-grain  bottle,  adjust  it  to  one  or  more  weights  which  counterpoise 
it,  and  put  these  aside  for  that  use.  JSTow  find,  by  several  trials,  the 
exact  weight  of  water  it  will  hold  at  the  proper  temperature,  and  mark 
this  on  the  bottle,  or  on  a  paper  in  which  it  is  constantly  wrapped ;  this 
is  used  in  the  same  way  as  the  1000-  or  100-grain  bottle,  except  that  it 
is  necessary  to  make  a  calculation,  after  each  weighing,  to  ascertain  the 
specific  gravity  of  the  liquid.  Suppose  it  to  be  a  fgss  bottle,  and  to 
contain,  say  242.5  grains  of  pure  water,  and  the  liquids  tested  to  have 
weighed  256  grains ;  now,  to  ascertain  its  specific  gravity,  a  sum  must 
be  made  as  above  stated :  as  the  weight  of  a  certain  bulk  of  water  is  to 
the  weight  of  the  same  bulk  of  this  liquid,  so  is  the  specific  gravity  of 
water  to  the  specific  gravity  of  this  liquid  : — 

242.5  :  256   ::  1   :   1.055;  or  divide  the  w^eight  of  the  liquid  by  the 

256 
weight  of  the  same  bulk  of  water,  thus  — - —  =  1.055,  the  sp.  gr. 

I  have,  though  rarely,  been  able  to  select  foss  bottles,  which,  by 
modifying  their  size  by  filing  the  stopper,  would  hold  exactly  250 

grains,  or ;  hence  it  was  only  necessary  to  multiply  the  ascertained 

weight  by  4  to  get  the  specific  gravity.  This  plan  of  taking  the  specific 
gravity  is  so  much  more  accurate  than  that  by  hydrometers,  that  these 
extemporaneous  or  home-made  bottles,  when  w^ell  made,  and  used  with 
good  scales,  are  to  be  preferred  to  the  best  hydrometers,  w4iich  rarely 
mark  with  precision  more  than  the  second  decimal,  a  point  reached 
without  difficulty  with  a  bottle,  even  when  the  scales  do  not  indicate 
6 
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the  fractions  of  a  grain.     Unstoppered  specific  gravity  bottles  are  still 
more  readily  made. 

Sometimes  the  quantity  of  liquid  is  but  a  drop  or  two,  and  recourse 
is  had  to  the  expedient  of  throwing  it  into  some  liquid  in  which  it  is 
insoluble,  and  bringing  the  specific  gravity  of  the  latter  to  that  of  the 
drop  so  added,  which  is  known  by  the  drop  floating  at  any  point  in  the 
liquid  equally  well ;  the  specific  gravity  of  the  liquid  is  then  ascertained 
by  weighing  it  in  the  specific  gravity  bottle. 

This  last  method  of  finding  the  specific  gravity  is  the  same  in  principle 
as  that  afforded  by  Lovi's  beads,  small  glass  balls  of  different  weights  and 
bulks  so  graduated  that  they  will  float  at  any  point  in  the  liquid  in 
which  they  are  placed ;  this  specific  gravity  having  been  ascertained, 
the  bead  is  so  marked,  and  then  becomes  an  instrument  useful  for 
ascertaining  that  particular  density. 

An  instrument  has  been  employed  which  has  one  advantage  over  the 
specific  gravity  bottle,  in  that  it  is  much  more  easily  cleaned  when  soiled 
by  viscid  and  tenacious  matters.  It  consists  of  a  piece  of  glass  tube 
(Fig.  74)  partly  filled  with  mercury  so  that  it  will  readily  sink  in 
liquids,  then  hermetically  sealed,  and  the  end  drawn  out  into  a  hook  or 
eye  so  that  it  can  be  readily  attached  to  a  scale-beam ;  it  is  then  counter- 
poised and  weighed  in  distilled  Avater  at  the  temperatm-e  of  60°  F.,  and 
the  weight  of  water  it  displaces  is  noted  for  future  experiments ;  if  when 
immersed  in  a  liquid  it  displaces  900  grains,  and  it  displaces  1000  in  water, 
we  know  the  specific  gravity  to  be  .900,  because  1000  :  900  :  :  1  :  .900. 
The  greatest  practical  difficulty  in  accurately  adjust- 
Fig.  74.  ing  a  specific  gravity  bottle,  and  in  taking  the  specific  grav- 
ity of  liquids,  has  relation  to  the  temj)erature.  The  proj)er 
temperature  for  liquids  to  be  measured  by  the  specific  grav- 
ity bottle  is  60°  Fahrenheit's  scale,  which  at  certain  seasons 
of  the  year,  in  our  climate,  is  readily  attainable,  but  in  hot 
weather  the  temperature  of  water  will  reach  90°  or  more ;  the 
dew-point  then  rises  above  60°,  so  that  if  the  water  be  brought 
to  that  temperature  artificially  and  put  into  the  bottle,  the 
moisture  deposited  upon  the  outside  of  the  bottle  while 
weighing  it  will  sensibly  increase  its  weight.  In  order  to 
obviate  this  clifliculty,  it  is  more  convenient  to  have  tables 
giving  the  variations  of  specific  gravity  by  elevation  or  de- 
pression of  temperature.  The  tables  of  this  description 
formerly  in  use  are  unsatisfactory  and  conflicting,  and  have 
led  Dr.  Pile  to  prepare  an  original  table,  founded  upon 
many  hundred  trials  at  all  temperatures  from  50°  to  93°. 
This  he  has  kindly  furnished  me  for  publication.  The 
utility  of  this  table  in  verifying  the  accuracy  of  the  specific 
gravity  bottle  at  any  temperature  will  be  apparent. 

It  may  be  remarked  that  the  glass  bottle  itself  expands 
and  contracts,  and  experiment  has  shown  it  will  contain 
about  .013  grain  more  for  every  degree  above  60°,  and  as 
much  less  below  it.  In  weighing  liquids  above  or  below  that  tempera- 
ture, we  do  not  obtain  directly  the  true  specific  gravity,  but  the  con- 
joined result  of  the  expansion  or  contraction  of  the  water  and  the  glass 


Loaded  glass 
cylinders. 


11  y  \>  liO.M  K'l'ERS. 


83 


l)()ttl(,'.  If"  the  :iclii:il  s|M(ilic  ni:i\ily  is  .soujflit,  it  will  !)<•  iHf-essan'  to 
iiiaU*;  tlic  pntpcr  correct  ions  both  for  tlic  li(|iii<l  on  ti-i:il  :uhI  for  the 
^liiss  bottle.     'J'his  also  has  been  done  in  the  following;  table:* 

I'dJjlc  of  Aj}j)arent  Spceijic  (I'mrKi/  of  \V<il<r  tm  ohxtrml  In  a.  <ilfm>t 
Jiotllc  at  (lil/'miif  Temperaturcji ;  (iho  lis  (rue  Specific  Uravity.  J>v 
W.  11.  riLE,  M.D. 


Sp.  Gr.  In 

Sp.  Gr.  In 

Temp.  Falir. 

Gla.s.s  Bottk'H. 

True  Sp.  Gr. 

Temp.  Falir. 

Glatw  HuttlcM. 

True  Hp.  Gr. 

5(J° 

10(X).54 

10(M).G7 

72= 

998.94 

998.78 

51 

l()()0.5ti 

1000.G2 

73 

998.83 

998.66 

5li 

looo.  IG 

1000.5G 

74 

998.72 

998.53 

53 

1()(M).41 

1 00(  ).5(  1 

75 

998.60 

998.40 

54 

l()()i).:5C) 

1000.44 

76 

998.48 

998.27 

55 

lo(i().;;() 

1000.37 

77 

998.35 

998.13 

5G 

lOOO.lio 

1 000.3(1 

78 

998.22 

997.99 

57 

1()0( ).!'() 

1000.23 

79 

998.08 

997.84 

58 

1000.14 

lOOO.lC) 

80 

997.94 

997.68 

5'.) 

1000.07 

1 000.08 

81 

997.79 

997.52 

()() 

1000.00 

looo.oo 

82 

997.64 

997.36 

Gl 

O'.l'.l.Mli 

99'.  1.91 

83 

997.49 

997.20 

62 

'.i',)'.i.s4 

9'.i'.>.s2 

84 

997.35 

997.04 

C)3 

ii'.t'.t.7i' 

9'.  (9.72 

85 

997.20 

996.87 

G4 

O'.t'.i.GS 

999.63 

86 

996.94 

996.60 

G5 

'.t'.t'.i.HO 

999.53 

87 

996.78 

996.43 

GG 

'J',  19.51 

99i).43 

88 

996.62 

996.26 

G7 

91  ('.1.42 

999.33 

89 

996.46 

996.08 

G8 

999.33 

999.23 

90 

996.29 

995.90 

69 

999.24 

999.12 

91 

996.12 

995.72 

70 

999.14 

999.01 

92 

995.96 

995.54 

71 

999.04 

998.90 

93 

995.79 

995:36 

Schiff  has  pro])oscd  a  very  simple  arrangement  for  the  deterniinatioii 
of  the  specific  jrravity  of  solid  and  liquid  bodies.  It  consists  merely  of 
a  test  glass  of  even  widtli  graduated  into  cubic  centimetres  from  the  bot- 
tom and  resting  in  a  wooden  or  cork  toot.  It  is  u.sed  by  pouring  a  con- 
venient quantity  of  any  liquid  into  the  tul)e,  noting  its  height,  and  weighing 
the  apparatus  in  grammes ;  the  solid  body  is  then  introduced  in  a  coiu-se 
powder,  the  apparatus  weighed  again,  and  the  height  of  the  liquid 
noted.  The  difference  of  weight  indicates  the  weight  of  the  bwly,  the 
difiereuce  of  measure  gives  in  cubic  centimetres  the  amount  of  liquid 
displaced,  and  (as  one  cubic  centimetre  of  water  weighs  one  gramme) 
also  the  ^vcight  of  distilled  water  in  grammes  displaced  by  the  above 
body ;  consequently  the  weight  of  the  body  divided  by  tlie  diiference 
of  measure  in  cubic  centimetres  gives  the  S]:)ecific  gravitA-. 

To  find  the  specific  gravity  of  any  given  liquid,  this  is  introduced 
into  the  tube  previously  weighed,  the  difference  of  weight  in  grammes 
after  and  before  filling  it  is  simply  divided  by  the  number  of  culnc 
centimetres  occupied  by  the  liquid,  to  furnish  the  .specific  gravity. 

The  greatest  density  of  water  is  at  39°  F,,  and  as  the  specilic  gravity 
is  usually  taken  at  60°  F.,  there  is  a  slight  discrepancy  in  the  weight 
of  water,  which  is  exactly  one  gramme  for  each  cubic  centimetre  at  39°  ; 
but  the  expansion  of  water  Itetween  32°  and  212°  is  not  more  than 

*  See  table  in  Pliarmaeopivia,  1880. 
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.012,  and  the  clifFerence  of  its  weight  at  39°  and  60°  so  slight  that  for 
ordinary  purposes  it  may  be  overlooked. 

Hydrometers. — The  specific  gravity  of  liquids  may  be  most  readily 
ascertained  by  plunging  in  them  instruments  so  adjusted  as  to  mark 
their  density  by  the  depth  to  which  they  sink.  These  are  called 
hydrometers,  and  although  not  capable  of  the  same  accuracy  as  specific 
gravity  bottles,  they  furnish  apjDroximate  results  with  great  facility. 

The  application  of  the  hydrometer  depends  upon  tlie  well-ascertained 
law  that  a  body  floating  in  a  liquid  displaces  its  own  weight  of  the  same, 
and  its  use  dates  back  to  the  discovery  of  that  principle,  a  period  of 
about  three  hundred  years  before  the  Christian  era. 

Hydrometers  are  named  with  reference  to  the  class  of  liquids  for 
which  they  are  designed,  and  to  the  scale  upon  which  graduated.  The 
kinds  most  sold  are  called  Baume's  hydrometers  or  areometers ;  they  are 
also  called  saccharometers,  when  adapted  to  the  measurement  of  syrups ; 
acidometers  to  acids ;  elseometers  for  oils,  and  urinometers  for  urine. 

Cartier's  hydrometer,  which  is  somewhat  used  in  France,  is  only 
applicable  for  light  liquids;  it  is  a  modification  of  Baume's  Pese  Esprit, 
and,  having  some  points  in  the  scale  which  correspond,  is  generally 
confounded  with  it. 

Without  intending  to  confuse  the  student  with  unnecessary  details,  I 
shall  give  in  a  few  words  the  method  of  obtaining  the  standards  on  the 
respective  scales,  and  the  mode  of  converting  them  into  specific  gravity 
and  the  reverse  rule,  omitting  the  tables,  which  will  be  found  in  the 
United  States  Dispensatory  and  in  chemical  works. 

Baume  had  two  instruments,  one  for  liquids  heavier  than  water,  and 
one  for  liquids  lighter  than  water;  the  former  called  Pese  Acide,  or 
Pese  Sirop,  and  the  latter  Pese  Esprit. 

The  zero  for  heavy  liquids  was  water,  and  the  point  to  which  the 
instrument  would  sink  in  a  solution  containing  fifteen  per  cent,  of  salt  was 
marked  15°.  The  interval  doubled  gave  30°,  the  next  45°,  and  so  on. 
The  zero  for  lighter  liquids,  ov  pese  esprit,  was  obtained  by  immersing  the 
tube  in  water  containing  10  per  cent,  of  salt  in  solution,  and  the  point 
to  which  it  would  sink  in  pure  water  he  made  10°  ;  dividing  the  stem 
into  like  intervals,  he  obtained  20°,  30°,  etc.,  the  intermediate  degrees 
by  subdivision. 

Now  it  will  be  at  once  perceived  that  the  slightest  error  made  in 
obtaining  the  first  interval  by  this  process  becomes  increased  in  every 
extension,  so  that  with  all  care  and  precaution  to  insure  accuracy, 
scarcely  any  two  instruments  could  be  made  to  correspond  precisely. 

This  mode  of  graduating  hydrometers  has  long  since  been  superseded 
by  the  equally  practicable  and  more  accurate  method  of  obtaining  the 
specific  gravity  of  two  known  liquids  at  a  certain  fixed  temperature. 
These  are  placed  at  the  extremes  of  the  scale,  and  the  intermediate  space 
is  accurately  subdivided  into  the  requisite  number  of  degrees. 

The  liquids  ordinarily  used  for  this  purpose  are,  for  liquids  heavier 
than  water,  sulphuric  acid  and  water;  for  those  lighter  than  water, 
ether  (highly  rectified)  and  water — the  specific  gravity  of  these  being 
of  course  ascertained  before  each  trial  by  a  standard  hydrometer,  or  by 
the  use  of  the  1000-grain  bottle ;  but  authorities  are  not  agreed  pre- 
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cisely  in  fixing  tlifir  specific  j^ravities,  so  tljat  even  tlic  most  accurate 
maiii|)iilators  are  liable  to  eiTor  from  this  fact,  unless  by  having  a  com- 
mon (lelinite  rule  accuracy  is  obtained.  Another  difficulty  in  regard  to 
Banme's  hydrometers,  as  usually  imported,  is,  that  they  are  marked  by 
arbitrary  numbers,  which  have  no  necessary  connection  with  the  s])('<'iti<- 
gravity,  and  they  (^an  only  be  used  with  facility  when  access  can  be  had 
to  the  tables  published  in  chemical  works,  in  which  the  degrees  of 
Baume,with  their  corresponding  specific  gravity  numbers,  are  represented. 
The  following  simple  formula  has  been  contrived  for  the  purpose  of 
finding  the  specific  gravity  of  any  liquid,  the  degree  of  Baume  being 
known,  or  the  reverse. 

For  Liquids  Heavier  than  Water. 

1.  To  reduce  Baume  to  specific  gravity.  Subtract  the  degree  of  Baume 
from  145,  and  divide  into  145 ;  the  quotient  is  the  specific  gravity. 

2.  To  reduce  specific  gravity  into  Baume.  Divide  the  specific 
gravity  into  145,  and  subtract  from  145 ;  the  remainder  is  the  degree 
of  Baume. 

For  Liquids  Lighter  than  Water. 

1.  To  reduce  Baume  to  specific  gravity.  Add  the  number  of  the 
degree  to  130,  and  divide  it  into  140  ;  the  c[Uotient  is  the 
specific  gravity.  2.  To  reduce  specific  gravity  to  Baume. 
Divide  the  specific  gravity  into  140,  and  subtract  130 
from  the  quotient ;  the  remainder  will  be  the  degree  of 
Baume.  In  this  manner,  the  tables  at  the  end  of  this 
article  were  calculated. 

The  rationale  of  this  formula  is  more  difficult  to  un- 
derstand than  its  application.  The  modulus  or  constant 
number  here  used  is  the  proportion  which  the  space  of 
one  degree  (or  the  bulk  which  one  degree  occupies)  bears 
to  the  space  or  bulk  of  the  "whole  hydrometer  below  the 
water  line. 

Or,  it  may  be  stated  to  be  the  proportion  which  the 
weight  of  water,  displaced  by  the  hydrometer  when  float- 
ing in  water,  bears  to  the  weight  of  water  equal  in  bulk 
to  one  degree. 

For  example  :  suppose  the  weight  of  a  hydrometer  to 
be  200  grains,  it  is  floated  in  water  and  marks  the  water 
line  (10°  B.  in  pese  esprit,  or  0°  B.  in  pe'se  acide) ;  now 
to  sink  it  one  degree  in  the  first  case,  y|o  of  its  weight 
must  be  added,  or  1.428  grain ;  140  is  therefore  the 
modulus  of  the  scale  for  light  liquids ;  in  the  other  case, 
we  must  withdraw  j^-^  of  its  weight,  or  1.38  grain,  to 
enable  the  hydrometer  to  rise  one  degree;  145  is 
therefore  the  modulus  of  the  pe'se  acide:  from  this  it 
will  appear  that  the  modulus  determines  the  size  of 
the  degrees.     That  here  iDresented  was  selected  (as  most      _.^  ,        ^     , 

.    '='  .11  I  p  P  .  \  .  Hydrometer  for 

consistent  with  the  practice  ot  manutactiu'ing  chemists,  liquids  lighter  than 
and  according  with  the  tables  published  in  the  Z^nited 
States  Llspensatort/)  by  Henry  Pemberton,  Practical  Chemist,  of  this 
city,  to  whose  able  article,  showing  the  inconsistency  of  the  standards  in 
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.700 
.7U 
.729 
.745 
.7(51 
.778 
.795 
.813 
.833 
.S-5-1 
.875 
.898 
.921 
-.916 
.97-2 
1000 
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use,  published  in  the  American  Journal  of  Pharmacy,  vol.  xxiv.,  p.  1, 
the  reader  is  referred. 


The  inconvenience  of  an  arbitrary  scale,  as  that  of  Baume,  has  long 
been  felt,  and  has  led  to  the  manufacture  of  the  new  style  of  hydrometer 
which  is  here  figured ;  these  have  the  scale  of  Baume,  with  the  actual 
specific  gravity  corresponding  to  it,  written  opposite  each  other  on  the 
tube,  and  thus  made  are  unexceptionable.  A  large  size  containing  two  in 
a  series,  one  for  liquids  heavier,  and  the  other  for  liquids  lighter,  than 
water,  each  having  an  extensive  range ;  and  also  a  small  size,  consist- 
ing of  two  for  light  and  three  for  heavy  liquids.  The  advantage  of  the 
series  of  five  small  instruments  is,  that  the  scales,  having  a  much  less 
range,  are  capable  of  exhibiting  more  accurately  slight  differences  in 
specific  gravity  than  in  the  other  case.  In  the  drawing,  one  of  the  large 
instruments  is  exhibited,  considerably  reduced  in  size ;  and,  as  the  scales 
with  the  two  sets  of  figures  could  not  be  represented  in  a  single  view 
of  the  tube,  the  printer  has  appended  on  either  side  the  figures  rep- 
resenting the  degree  of  Baume  and  a  part  of  those  representing  the 
specific  gravity. 

It  has  been  proposed  that  Congress  should  legalize  a  special  hydrometer 
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Urinometer-toox  containing  thermometer, 
graduated  glass  vessel,  etc. 


Urinometer  in  use. 


with  a  simple  scale  as  standard  to  be  used  in  the  United 
States. 

Of  all  the  practical  applications  of  the  art  determining 
specific  gravity  none  is  more  important  and  interesting 
to  the  physician  than  its  use  in  ascertaining  the  qualities 
of  urine.  The  urinometer  is  the  most  delicate  of  this 
class  of  instruments;  it  is  a  hydrometer  tube  with  a  very 
range,  only  going  from  1.000  to  1.060  specific  gravity;  within  these 
limits,  all  the  variations  of  urine  from  its  normal  standard  may  be 
ascertained.  So  delicate  are  these  determinations,  that  the  variations 
of  temperature,  important  in  all  cases,  here  require  special  attention; 
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and  accordingly  many  of  the  urinoraeters  are  accompanied  by  a  little 
thermometer  to  be  plunged  into  the  urine  simultaneously  with  the  tube ; 
sometimes  the  thermometer  is  inclosed  in  the  tube,  and  at  others,  as  in 
the  apparatus  Fig,  76,  accompanies  it  in  a  neat  box,  containing  also  a 
graduated  glass  for  containing  the  urine. 

The  thousand-grain  bottle,  with  proper  observance  of  the  thermometer, 
is,  liowever,  in  this  as  in  all  other  cases,  the  surest  test  of  specific  gravity. 

Fig.  77  represents  the  urinometer  removed  from  the  box  and  floated 
in  the  vessel  accompanying  it  (in  which  the  graduation  marks  are  not 
seen).  The  graduation  of  the  urinometer  is  such  that  each  degree  rep- 
resents Tonuj  thus  giving  the  actual  specific  gravity  by  simply  adding 
the  number  of  degrees  on  the  scale  corresponding  Avith  the  surface  of 
the  liquid  to  1000.  Thus,  supposing  the  number  cut  by  the  surface  of 
the  fluid  to  be  30,  as  shown  in  the  figure,  the  specific  gravity  would 
then  be  1.030.  The  average  density  of  healthy  urine  is  about  from  10° 
to  25°  of  this  scale,  at  60°  F.,  or  sp.  gr.  1.010  to  1.025.  That  of  dia- 
betic urine  ranges  from  30°  to  60°,  or  sp.  gr.  1.030  to  1.060. 

Some  hydrometers  for  liquids  heavier  than  water  are  manufactm-ed 
of  small  size,  for  the  special  purpose  of  measuring  the  strength  of 
syrups.  Fig.  78  represents  one  of  these,  which  is  graduated  to  Baume's 
scale.  It  floats  at  30°  in  a  solution  of  the  sp.  gr.  1.26,  the  density  of 
saturated  simple  syrup  when  boiling. 

A  very  frequent  use  for  the  hydrometer  is  to  ascertain  the  strength 
of  alcoholic  liquids,  and  as  it  is  often  necessary  to  be  able  to  prepare  an- 
alcohol  of  any  given  strength  from  another  of  different  percentage,  the  fol- 
lowing rules,  given  by  the  late  Dr.W.  H.  Pile,  will  be  found  very  useful : — 

1st.  To  reduce  alcohol  to  any  desh'ed  strength. 

2d.  To  make  a  definite  quantity  of  any  desired  strength  from  a  stronger 
alcohol. 

3d.  To  make  a  mixture  of  any  desired  strength  by  mixing  a  stronger  and  a 
weaker  alcohol. 

4th.  To  make  a  definite  quantity  of  any  desired  strength  by  mixing  a 
stronger  and  a  weaker  alcohol. 

Ansiver  to  Problem  1st. — Multiply  the  quantity  of  the  alcohol  (either  in  fluid- 
ounces  or  in  gallons)  by  its  percentage  strength  (Tralle's  alcoholometer)  and 
divide  by  the  required  per  cent. ;  the  quotient  gives  the  quantity  to  which  the 
alcohol  must  be  diluted. 

Ansiver  to  Problem  2d. — Multiply  the  required  amount  by  the  required  per 
cent.,  and  divide  by  the  per  cent,  of  the  given  alcohol ;  the  quotient  gives  the 
quantity  to  which  the  alcohol  must  be  made  up  by  the  addition  of  water. 

Answer  to  Problem  dd. — Subtract  the  percentage  of  the  weaker  alcohol  from 
the  required  per  cent.;  the  diff'erence  indicates  the  quantity  of  the  stronger 
alcohol  to  be  used.  Next,  subtract  the  required  per  cent,  from  that  of  the 
stronger  alcohol;  the  result  indicates  the  quantity  of  the  weaker  alcohol  to 
be  used.  Mix  the  two  results  together,  and,  as  the  contraction  will  be  more 
or  less,  add  sufficient  water  to  make  the  mixture  equal  to  the  quantity  of  the 
two  liquids  before  mixing.  For  example,  it  is  desired  to  prepare  an  alcohol 
of  60  per  cent,  by  mixing  an  alcohol  of  90  per  cent,  and  one  of  40  per  cent. 

^^  f  40  =  20  of  the  90  per  cent,  alcohol 
•3^190  =  30     "       40       " 

Add  water  sufficient  to  make  50  parts. 

Answer  to  Problem  Ath. — Ascertain  the  quantity  of  each  alcohol  to  be  mixed 
(byProb.3d).  The  proportion  which  the  required  amount  bears  to  the  quan- 
tity thus  shown  will  indicate  the  relative  proportion  of  each  alcohol  to  be 
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used.  Thus,  if  30  parts  were  required  to  be  made  from  the  two  liquids  given 
in  the  previous  example,  as  30  is  t©  fths  of  the  mixture,  then  fths  of  each 
alcohol  must  be  taken,  or  12  parts  of  the  90  per  cent,  alcohol  and  18  parts  of 
the  40  per  cent,  alcohol,  adding  sufficient  water  to  make  30  parts. 

baume's  degrees,  with  their  corresponding  specific  gravity. 
Table  for  Liquids  lighter  than  Water.     Temp.  60°  Fahr. 


Degrees  of 

Specific 

Degrees  of 

Specific 

Degrees  of 

Specific 

Hydrom. 

Gravity. 

Hydrom. 

Gravity. 

Hydrom. 

Gravity. 

10 

1.000 

31 

0.870 

51 

0.773 

11 

0.993 

32 

0.864 

52 

0.769 

12 

0.986 

38 

0.859 

53 

0.765 

18 

0.979 

84 

0.854 

54 

0.761 

14 

0.972 

85 

0,848 

55 

0.757 

15 

0.966 

36 

0.843 

56 

0.753 

16 

0.959 

37 

0.838 

57 

0.749 

17 

0.952 

38 

0.833 

58 

0.745 

18 

0.946 

89 

0.828 

59 

0.741 

19 

0.940 

40 

0.824 

60 

0.737 

20 

0.933 

41 

0.819 

61 

0.783 

21 

0.927 

42 

0.814 

62 

0.729 

22 

0.921 

43 

0.809 

63 

0.725 

23 

0.915 

44 

0.805 

64 

0.722 

24 

0.909 

45 

0.800 

65 

0.718 

25 

0.903 

46 

0.795 

66 

0.714 

26 

0.897 

47 

0.791 

67 

0.711 

27 

0.892 

48 

0.787 

68 

0.707 

•      28 

0.886 

49 

0.782 

69 

0.704 

29 

0.881 

50 

0.778 

70 

0.700 

80 

0.875 

Table  for  Liquids  heavier  than  Water.     Temp.  60°  Fahr. 

Degrees  of 

Specific 

Degrees  of 

Specific 

Degrees  of 

Specific 

Hydrom. 

Gravity. 

Hydrom. 

Gravity. 

Hydrom. 

Gravity. 

1 

1.007 

26 

1.218 

51 

1.548 

2 

1.014 

27 

1.229 

52 

1.559 

3 

1.021 

28 

1.239 

58 

1.576 

4 

1.028 

29 

1.250 

54 

1.598 

5 

1.036 

30 

1.261 

55 

1.611 

6 

1.043 

81 

1.272 

56 

1.629 

7 

1.051 

32 

1.288 

57 

1.648 

8 

1.058 

33 

1.295 

58 

1.667 

9 

1.066 

34 

1.806 

59 

1.686 

10 

1.074 

35 

1.318 

60 

1.706 

11 

1.082 

36 

1.830 

61 

1.726 

12 

1.090 

37 

1.348 

62 

1.747 

18 

1.098 

38 

1.355 

63 

1.768 

14 

1.107 

39 

1.368 

64 

1.790 

15 

1.115 

40 

1.381 

65 

1.813 

16 

1.124 

41 

1.394 

66 

1.835 

17 

1.133 

42 

1.408 

67 

1.859 

18 

1.142 

43 

1.422 

68 

1.888 

19 

1.151 

44 

1.436 

69 

.1.908 

20 

1.160 

45 

1.450 

70 

1.933 

21 

1.169 

46 

1.465 

71 

1.959 

22 

1.179 

47 

1.480 

72 

1.986 

28 

1.188 

48 

1.495 

73 

2.014 

24 

1.198 

49 

1.510 

74 

2.042 

25 

1.208 

50 

1.526 
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CHAPTER    III. 

TEMPERATURE,  GENERATION  OF  HEAT,  ETC. 

MANY  of  tlic  processes  directed  in  the  Pharmacopa'ia  may  be  fon- 
ducted  on  an  ordinary  cannon  stove;  as,  making  infusions  and 
decoctions,  syrups,  some  of  the  extracts,  all  of  the  ointments  and  cerates, 
and  some  of  the  plasters.  The  various  kinds  of  cooking  stoves  are  still 
better  adapted  to  tliese  purposes,  each  having  its  particular  advantages, 
and  nearly  all  offering  facnlities  not  only  for  ])orforining  the  processes 
requiring  the  naked  fire,  but  also  being  readily  fitted  with  sand-  and 
water-baths,  and  having  ovens  attached  which  answer  the  purposes  of 
drying-chambers.  Kitchen  ranges,  such  as  are  now  generally  introduced 
into  dwelling-houses,  are  also  adapted  to  the  pharmaceutical  laborators'' ; 
they  may  be  so  built  as  to  allow  of  sheet-iron  slides,  or,  better,  metallic 
sash  inclosing  the  space  above  the  fire,  so  as  to  carry  off  the  vapors 
from  evaporating  fluids,  or  the  acid  and  other  noxious  fumes  arising 
from  chemical  processes.  If  the  iron  slides  are  used,  a  light  of  glass 
should  be  introduced  into  one  of  them  to  facilitate  the  inspection  of 
the  processes,  and  these  slides  or  the  sash  should  be  supported  at  such  a 
distance  from  the  fire  as  to  allow  of  a  draught  of  air  above  the  containino; 
vessels,  and  to  enable  the  operator  to  manipulate  without  exposure  to 
the  fumes. 

An  advautao-e  of  these  cooking  ranges  over  stoves  is  found  in  the 
supply  of  hot  water  furnished  by  boilers  or  water-backs  connected 
with  them,  a  great  convenience  in  a  shop  or  laboratory.  Dra^^ings 
of  these  would  be  superfluous,  as  the  situation  and  requirements  of 
pharmacists  are  so  various  that  each  can  best  be  suited  by  the  exercise 
of  a  little  ingenuity,  and  by  availing  himself  of  the  experience  and 
suggestions  of  those  whose  special  calling  is  to  furnish  this  kind  of 
apparatus. 

The  work  on  Pharmacy,  by  Profs.  Mohr  and  Redwood,  edited  in 
Philadelphia  by  Prof.  Procter,  and  that  on  Chemical  and  Pharmaceutical 
Manipulations,  by  Prof.  Morfit,  give  drawings  of  different  fui'naces  man- 
ufactured for  the  special  uses  of  the  chemist  and  pharmacist ;  but  few 
of  these  ai'e  in  common  use,  and  it  has  not  been  deemed  important  to 
present  the  subject  in  detail  in  this  M^ork. 

A  notice  of  some  cheap  and  portable  forms  of  apparatus  may  appropri- 
ately preface  an  account  of  those  pharmaceutical  processes  requiring  heat. 

The  common  clay  furnace  may  be  used  in  open  chimney-places,  or  in 
the  open  air,  charcoal  being  the  fuel ;  a  common  bellows  is  employed 
when  necessary  to  increase  the  intensity  of  the  fire. 

Similar  furnaces  are  made  of  cast.-ii"on ;  they  possess  no  advantages 
for  use  with  charcoal,  but,  by  becoming  hot,  they  facilitate  the  combus- 
tion of  anthracite. 

The  small  French  hand  furnace.  Fig.  81,  is  light  and  poi-table,  and 
preferable  to  the  ordinary  clay  furnaces  for  table  operations. 

Many  of  the  operations  of  the  pharmaceutical  laboratory  ai'e  conveu- 
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iently  performed  with  lamps,  alcohol  being  the  fuel.     A  neat  and  com- 
mon alcohol  lamp  is  that  shown  in  Fig.  79 ;  it  has  a  ground  glass  cap 


Fie.  79. 


Fig.  80. 


Fig.  81. 


Glass  spirit  lamp. 


Extemporaneous  glass  lamp. 


French  hand  furnace. 


to  prevent  the  waste  of  alcohol  by  evaporation.  In  the  absence  of  such 
a  lamp,  a  common  glass  bottle,  with  rather  wide  mouth,  may  be  used  ; 
a  perforated  cork  Avith  a  small  glass  tube  about  an  inch  long  is  inserted 
in  the  neck  of  the  bottle,  as  shown  in  Fig.  80,  and  the  wick  is  made  to 
pass  through  this  into  the  alcohol  contained  in  the  bottle. 

A  small  tin  alcohol  lamp  answ^ers  about  as  well  as  any  for  common 
purposes,  with  the  exception  of  having  no  cap  to  prevent  evaporation 
from  the  wick ;  such  a  one  is  shown  in  Figs.  82  and  83,  with  a  con- 
venient stand  in  which  to  place  it  under  a  capsule  or  other  vessel  to  be 
heated. 

An  alcohol  lamp,  familiar  to  chemical  students,  is  Mitchell's  argand 
lamp,  shown  in  section  in  Fig.  84.     In  this,  which  is  usually  made  of 


Fig.  82. 


Fig.  83 


Fig.  84. 


The  alcohol  lamp  and  stand. 


Mitchell's  lamp. 


tin,  an  argand  burner  is  placed  in  the  centre  of  a  cylindi'ical  reservoir, 
r,  with  which  it  communicates  at  bottom  by  small  lateral  tubes;  the 
reservoir  is  furnished  with  a  tube  near  the  top  at  a,  for  tlie  introduction 
of  the  fluid  ;  this  is  stopped  with  a  cork  having  a  slight  perforation,  so 
as  to  admit  the  air  as  the  alcohol  is  consumed.  The  cylindrical  wick  b, 
which  is  inserted  in  the  burner,  is  kept  saturated  with  alcohol,  owing  to 
its  communicating  with  the  reservoir.  When  lighted  at  its  upper  edge, 
it  burns  freely,  having  a  draught  of  air  within  as  well  as  without  the 
cylindrical  column  of  flame,  and  generates  a  large  amount  of  heat. 

When  no  longer  wanted  for  use,  the  lamp  should  be  covered  by  a  cap 
over  the  burner,  or  emptied  of  alcohol,  otherwise  waste  will  occur  by 
continued  evaporation  from  the  wick. 

Fig.  85  represents  Berzelius's  lamp,  which  is  adapted  to  alcohol  or 
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oil ;  it  is  attafhcd  to  a  permanent  stand,  upon  the  upright  rod  of  which 
it  moves,  being  secured  by  a  screw,  which  presses  against  the  rod ;  the 


Fiff.  85. 


Fig.  86. 


Lamp  chimney. 

reservoir  is  here  separated  from  the  burner, 
with  which  it  communicates  by  a  single 
tube.    A  little  screw  is  arranged  alongside 
the  burner  to  raise  or  depress  the  wick. 
Berzeiius's  lamp.  Fig.  86  is  a  chimney,  which  is  adapted 

to  confine  the  flame  wathin  narrow  limits, 
and  to  increase  the  draught,  thus  diminishing  the  tendency  to  smoke,  and 
increasing  the  intensity  of  the  heat.  It  may  be  applied  either  to  Ber- 
zeiius's or  Mitchell's  lamp. 

"  The  Universal  Lamp,"  constructed  on  the  same  principle  as  Ber- 
zeiius's, but  better  adapted  to  support  utensils  to  be  heated,  may  also  be 
obtained  from  the  manufacturers  and  dealers  in  chemical  apparatus. 

One  of  the  best  contrivances  for  generating  an  intense  heat  for  those 
few  processes  in  pharmacy  to  which  it  is  essential,  and  for  fusing  insol- 


-— ^ 


Alcohol  blast  lamp  and  stove. 


uble  silicates,  and  in  glass-blowing  and  bending  operations,  is  the  lamp 
next  figm-ed,  which  is  called  the  alcohol  blast  lamp. 
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This  is  shown  in  Fig.  87.  It  consists  of  a  double  copper  cylinder,  a, 
inclosed  at  top  and  bottom,  and  surrounding  an  interior  chamber,  Avhich 
extends  somewhat  below  the  bottom  of  the  cylinder  to  a  permanent 
copper  bottom,  as  shown  in  the  section.  Near  the  top  of  the  cylinder, 
an  open  tube  of  the  same  material  is  soldered  on  at  a,  for  the  purpose 
of  filling  it,  and  nearly  opposite,  on  the  other  side,  a  tube,  6,  also  of 
coj)per,  is  inserted ;  this  is  bent,  as  seen  in  the  drawing,  and,  gradually 
tapering  down  to  a  small  diameter,  enters  the  internal  chamber  between 
the  lower  terminus  of  the  cylinder  and  the  bottom ;  it  is  now  curved 
upward,  and  terminates  with  a  small  orifice  at  c ;  a  movable  top,  d,  is 
fitted  with  a  handle,  and  so  constructed  as  to  fit  over  the  open  top  of 
the  chamber.  E  represents  a  sheet-iron  stove  in  which  the  lamp  may 
be  placed  when  used,  and  which  serves  as  a  support  for  crucibles,  dishes, 
etc.  The  mode  of  using  this  lamp  is  to  fill  the  cylinder  with  alcohol, 
by  means  of  the  tube  a,  till  it  commences  to  run  out  of  the  jet  c,  then 
cork  up  the  open  end  of  the  tube  «,  observing  not  to  secure  the  cork  too 
tightly.  About  tw^o  fluidounces  of  alcohol  are  now  poured  into  the 
central  chamber,  or  sufficient  to  cover  the  bottom  and  rise  to  within  an 
inch  or  two  of  the  orifice  at  c.  This  spu-it,  being  now  ignited  by  a 
match,  quickly  heats  that  contained  in  the  surrounding  cylinder,  and  as 
this  boils,  the  vapor  formed  is  forced  through  the  tube  6  in  a  j^owerful 
jet,  which,  as  it  escapes  at  c,  is  ignited  by  the  flame  playing  upon  the 
surface  of  that  in  the  chamber,  and  thus  forms  a  jet  of  flame  possessing 
an  intense  heating  power ;  should  any  obstruction  occur  in  the  tube  b, 
or  at  the  orifice  e,  the  apparatus  might  explode,  but  that  the  cork  at  a 
would  be  likely  to  be  thrown  out.  Allien  it  is  desired  to  stop  the  flame, 
and  whenever  the  apparatus  is  to  be  put  out  of  use,  the  cover  d  is 
placed  on  the  top. 

For  accomplishing  fluxions  with  carbonated  alkali,  where  a  very 
intense  heat  is  required,  this  lamp  is  an  admirable  arrangement,  doing 
away  with  the  ^necessifs^  of  a  counter  blowpipe.  In 
order  to  apply  this  jet  to  the  greatest  advantage  for 
the  pm-pose  named,  a  crucible  jacket,  F,  Fig.  88, 
may  be  placed  upon  the  projections  on  the  top  of  the 
stove  E,  Fig.  87,  immediately  over  the  flame  of  the 
lamp.  This  is  a  sort  of  chimney  made  of  sheet-iron, 
and  serving  the  double  jDui^pose  of  keeping  the  cruci- 
ble from  all  cm-rents  of  au*  but  those  highly  heated 
by  the  flame,  and  of  turning  the  flame  back,  some- 
what as  in  a  reverberatory  furnace. 

The  cheap  and  abundant  lighting  fluids  sold  under 

Crucible  jacket.        the  names  of  kerosene,  coal-oil,  etc.,  are  too  highly 

carbonaceous  to   serve  a  good  purpose   for   heating, 

unless  with  apparatus  constructed  with  special  arrangements  for  securing 

the  thorough  combustion  of  the  oil  and  the  convenient  aj)plication  of  the 

generated  heat  to  the  objects  in  view. 

Gasoline  vapor  is  too  smoky  even  when  mixed  with  atmospheric  air ; 
but  the  kind  of  gas  made  by  the  destructive  distillation  of  coal  leaves 
nothing  to  be  desu-ed. 

The  best  fuel  for  pharmaceutical  purposes  is  the  gas  now  so  freely 
and  cheaply  supplied  in  almost  every  considerable  town. 
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Fig.  89. 


Tills  giis  may  be  conducted  by  pipes  into  the  counter  or  table,  and 
terminated  at  any  convenient  ])oint  just  above  its  .surface  by  a  suitjible 
burner;  or  it  may  have  sol(l(irt;d  on  to  the  iron  pipe  at  its  terminus  a 
leaden  one,  which,  being  flexible,  may  l)e  moved  at  pleasure  t^>  any 
desired  part  of  the  table.  The  gas  distributor,  shown  in  Fig.  89,  is  the 
best  arrangement  for  supplying  a  number  of  bui'ners  at  one  time  on  the 
table ;  it  is  made  of  brass  on  a  marble  foot,  with 
three  distributing  stopcocks.  This  arrangement  af- 
fords a  neat  and  convenient  means  of  using  gas,  from 
an  ordinary  pendant  or  bracket  on  the  table,  for  three 
several  purjioses  at  the  same  time.  A  very  good  por- 
table apparatus,  capable  of  being  used  in  any  part  of 
the  room,  or  in  any  room  in  the  house,  is  shown  in 
Fig.  90.  It  consists  of  a  flexible  tube,  which  is  ter- 
minated at  one  end  by  a  cap  to  fit  on  to  the  burner 
of  a  common  chandelier,  pendant,  or  side-light,  such 
as  are  suspended  from  the  ceiling  or  walls  of  apartments  for  the  pur- 
poses of  illumination.     To  the  other  end  of  this  tube  is   a  stand  of 


Gas  distributor. 


Fig.  90. 


Fig.  91 


Fig.  92. 


Gas-burner  with  mer-   Ground  gas-burner 
cury  cwp  and  cap.  and  cap. 


Ground  gas-burner  and  hose. 


Curve  for  gas  tubin 


metal  attached,  surmounted  by  a  burner  to  be  adapted  to  some  of  the 
various  kinds  of  fm-naces  to  be  described  in  the  sequel. 
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Figs.  91  and  92  are  sectional  drawings  to  illustrate  the  different  modes 
of  connecting  the  flexible  tube  as  above  with  the  permanent  pipe.  Fig. 
91  is  the  mercury  cup  arrangement ;  a  small  cuj)  is  screwed  on  the 
burner  at  its  base,  into  which  are  introduced  a  few  ounces  of  mercmy, 
and  into  this  the  cap  of  the  conducting  tube  dips  so  as  to  form  an  au'- 
tight  joint,  which  is  very  readily  shij)ped  and  unshipped.  In  this 
figure  the  cap  is  represented  as  having  a  flange  covering  the  mercmy 
cup,  which,  while  it  is  in  its  place,  protects  the  mercmy  from  evapora- 
tion or  from  spilling  out.  When  unshipped,  however,  the  bath  of  mer- 
cury is  unprotected,  and  becomes  wasted,  frequently  requiring  to  be 
renewed,  and  leading  to  inconvenience.  Fig.  92  Ls  a  ground  burner  and 
cap,  such  as  are  shown  also  in  Fig.  90.  The  burner  and  cap  are  fitted 
and  ground  to  each  other,  so  as  to  make  a  direct  air-tight  connection 
when  adjusted,  and  yet  are  removable  at  j)leasure.  The  screws  by 
which  the  burner  is  attached  to  the  pijje,  and  the  cap  to  the  flexible 
tube  above,  and  also  the  internal  construction  of  the  fish-tail  bm-ner,  are 
shown  in  this  section. 

There  is  now  made  a  cap  which  fits  upon  any  burner  without  being 
ground,  and  is  used  for  drop-lights  in  illumination.  These  attachments 
are  made  by  simply  stretching  a  piece  of  gum-elastic  tubing  over  the 
burner,  and  connecting  the  other  end  with  a  gas  furnace  or  other  aj^pliance 
on  the  counter.  There  is  a  liability  to  inconvenience  from  the  folding 
of  the  tube  upon  itself  at  the  point  at  which  it  should  curve,  thus  shut- 
ting off  the  flow  of  gas.     To  obviate  this,  a  curved  tinned  iron  support, 

shown  in  Fig.  93,  may  be  sli23pecl  over  the 
Fig.  94.  upper  end  of  the  tube  into  a  jDOsition  to 

crmi  give  it  the  appropriate  curve. 

\T         ■  Fig.  94  represents   the  argand   burner 

r^^^  with  rim.     The  jet  of  gas  is  here  through 

A  rv^^^^W         l^^^Tk-Ak     *^^  small  holes  at  the  top  of  the  hollow 

W^^^^^—^^^i^^j^^i^W     cylinder,  the  funnel-shaped  appendage  above 

^ — —^j""'''^  being  designed  to  spread  the  flame  when 

^ —  used  for  illumination  ;  the  disk  screwed  on 

vnr^  below  is  used  to  support  the  chimney,  and  is 

Argand  burner.  perforated  witli  holcs  SO  as  to  allow  a  draught 

of  air  around  the  flame,  while  the  hollow 

cylindrical  shape  of  the  burner  favors  the  draught  through  its  centre. 

The  argand  bm'ner  is  shown  in  Fig.  90  as  covered   by   a   cylinder, 

Fig.  97. 

Fig.  95  represents  a  cylinch^ical  screen  used  to  cover  over  any  common 
burner,  the  object  being  to  confine  the  heat,  to  prevent  the  flame  being 
affected  by  draughts,  and  to  afford  a  suj)port  for  tlie  vessel  being  heated. 
The  door  is  convenient,  when  the  top  is  covered,  to  light  the  flame,  and 
to  see  its  elevation  and  depression  during  the  process. 

Fig.  96  represents  a  cylinder  of  sheet  copper,  iron,  or  tin,  which  may 
vary  in  length  from  5  to  8  inches,  and  in  diameter  from  2^  to  4  inches, 
with  a  ring  of  the  same  material  about  an  inch  wide,  and  just  large 
enough  to  slide  over  the  cylinder.  A  piece  of  copper  or  brass  wire 
gauze,  a  little  larger  than  the  diameter  of  the  cylinder,  is  stretched  over 
the  top,  and  secured  by  passing  the  ring  over  it ;  while  the  bottom  is 
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left  0])eii,  and  cither  siipj)orted  on  feet  or  made  to  stand  direetl}'  uj)Oii 
the  table,  the  lower  margin  being,  as  iu  this  case,  seallojied,  so  as  tfj  allow 
the  free  passage  of  air  into  it. 


Fig.  95. 


Fig.  96. 


Screen  and  support. 


Gas  stove. 


The  obstruction  to  the  free  passage  of  the  mixed  air  and  gas  which 
fine  gauze  presents,  causes  the  large  amount  of  carbon  in  the  flame 
observed  in  many  of  these  furnaces  ;  the  gas  accumulates  in  the  top  of 
the  cylinder  to  the  exclusion  of  the  necessary  proportion 
of  atmospheric  air ;  a  gauze  of  from  30  to  50  aper- 
tures to  the  linear  inch  has  the  required  fineness.  The 
gas  stove,  as  thus  constructed,  is  to  be  set  immediately 
over  a  gas-pipe,  which  may  either  be  permanent  or 
flexible,  or  it  may  be  open  at  the  end,  or  terminated  by 
an  ordinary  bat-wing,  or  fish-tail,  or  argand  burner ; 
preferably  by  the  latter. 

Fig.  97  is  another  form  of  cylinder,  of  tin  :  the  bottom 
being  removed,  it  Avill  fit  the  rim  of  the  argand  burner ; 
the  object  of  the  little  cap  at  bottom  is  to  adapt  it  to 
any  ordinary  fish-tail  or  bat- wing  burner.  ]\Iany  restau- 
rants are  supplied  with  similar  apparatus,  its  con- 
struction being  varied,  so  as  to  give  support  to  the  ves- 
sel to  be  heated. 

The  mode  of  using  these  cylinders'  is  to  place  them  over  the  burner, 
and  to  allow  the  gas  to  escape  into  them  and  thus  to  become  mixed  with 
air,  then  to  apply  a  light  above  the  surface  of  the  wire  gauze.  The  gas, 
which,  under  ordinary  circumstances,  burns  with  a  bright-yellow  flame, 
indicating  the  presence  of  carbon  in  a  state  of  incandescence,  and  depos- 
iting, in  consequence,  a  large  amount  of  soot  upon  any  cold  body  brought 
in  contact  with  it,  may  now  be  so  completely  diluted  ^vith  air,  by  regu- 
lating the  jet,  as  to  burn  with  a  light-blue  flame,  containing  no  carbon. 
The  combustion  being  much  more  complete,  and  spread  over  the  M-hole 
sm'face  of  the  gauze,  gives  an  increased  amount  of  heat,  and  so  diffiises 
it  over  the  bottom  of  the  vessel  as  to  diminish  the  liability'  to  fracture. 


Small  gas-stove. 
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Where  a  smoky  flame  is  obtamed,  the  supply  of  atmospheric  air  should 
be  increased,  or  that  of  the  gas  diminished. 

This  kind  of  heating  apparatus,  when  the  fuel  is  accessible,  is  recom- 
mended by  its  cleanliness,  as,  when  carefully  used,  it  is  as  free  from  any 
residue  or  sooty  deposit  as  alcohol  itself.  GaS  is  far  cheaper  than  alcohol, 
even  in  towns  where  the  price  reaches  $4  per  thousand  feet.  In  Phila- 
delphia it  is  but  $1.90.  It  may  be  applied  for  an  indefinite  period 
without  renewing,  which  in  long  evaporations  is  particularly  desirable. 
It  may  also  be  regulated  with  perfect  facility,  and  left  burning  during 
the  absence  of  the  operator,  without  the  fear  of  a  material  increase  or 
diminution  of  the  flame,  thus  superseding,  in  many  instances,  the  neces- 
sity of  a  sand-bath,  to  be  described  in  a  subsequent  chapter.  The 
reader  may  consult  with  advantage  the  papers  of  P.  W.  Bedford,  in 
Proceedings  Amer.  Pharm.  Assoc,  vol.  xiii.,  pp.  155,  180. 

In  some  gas  furnaces  the  rim  used  to  secm-e  the  wire  gauze  over  the 
top  is  made  to  project  for  a  half  inch  or  more  above  the  gauze,  and  the 
inclosure  is  filled  with  pieces  of  pumice-stone  or  of  brick  about  the  size 
of  a  pea;  the  advantages  of  this  are,  that  the  flame  is  not  so  liable 
to  be  blown  out  by  a  draught  of  an-,  the  rim  acting  as  a  shield  to  it ; 
the  incombustible  material  becoming  hot,  radiates  heat  besides  the  direct 
heating  effect  of  the  flame.  It  also  protects  the  wu*e  gauze  from  cor- 
rosion by  liquids  accidentally  spilled,  and  diminishes  the  liability  to  its 
becoming  so  perforated  that  the  flame  may  be  communicated  to  the 
mixed  gas  in  the  interior  of  the  stove. 

If  the  cylinder  rests  on  the  table,  and  is  short,  so  that  the  fire  is 
brought  near  the  top  of  the  table,  the  heat  will  scorch,  and  may  inflame 
p.^  Q„  it.     To  avoid  this,  elevate  the  top  of  the  cylinder,  at 

least  eight  inches,  or  place  it  and  the  burner  on  a  plas- 
ter tile.  Putting  a  wire-gauze  diaphragm  between 
the  gas-biu"ner  and  the  top  of  the  stove,  with  the  view 
of  mixing  the  gas  and  ah-  more  completely,  seems  un- 
necessary. 

In    those    instances    where    a    gentle    heat  is  re- 
quu'ed,  and  especially  when  the  vessel  to  be  heated 
is  small,  the  cylinder  covered  with  wire  gauze  may  be 
dispensed  with,  and  an  argand  burner  being  used,  a 
small  chimney  of  metal  or  glass  is  set  on  its  rim,  as 
Chimney  and        showu  in  Fig.  98 ;  and,  the  jet  of  gas  being  small, 
crucible  support.      ^-^^  ^]^g  object  rcmovcd  some  distance  above  the  flame, 
a  steady  and  continuous  heat  is  secured  without  a  deposit  of  soot. 

Fletcher's  gas-burner,  Fig.  99,  made  by  the  Buflalo  Dental  Manufac- 
turing Co.  in  a  variety  of  forms,  is  one  of  the  best  gas  fm-naces  for  phar- 
maceutical purposes  atta.inable.  It  consists  of  a  ring  of  iron  tubing,  D, 
perforated  on  the  upper  side ;  this  is  inclosed  in  a  cylinder  of  cast  u-on, 
over  Avhich  a  diaphragm  of  wire  gauze.  A,  is  fastened ;  there  is  a  space, 
B,  between  the  lower  end  of  the  cylinder  and  the  bottom  of  the  appa- 
ratus, for  the  admission  of  air,  and  a  tube,  C,  for  connecting,  D,  bellows 
to  give  a  blast.  AVhen  a  gentle  heat  is  required,  the  gas  is  lighted 
through  the  opening,  B,  thus  heating  the  air  which  flows  upward  and 
escapes  through  A.     For  a  greater  heat,  the  air  and  gas  mixed  together 
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are  lighted  above  the  wire  gauze,  and  a  steady  flame  without  smoke  will 
be  obtained.  By  connecting  a  pipe  from  a  bellows  to  the  tube,  C,  a 
powerful  heat  is  produced.  The  most  convenient  blower  for  this  pur- 
pose is  shown  in  Fig.  100,  and  is  a  bellows  with  leather  sides,  A\ith 
wooden  top  aud  bottom,  as  in  an  ordinary  bellows ;  this  is  surmounted 
with  a  disk  of  rubber  cloth,  over  which  is  drawn  a  net  which  prevents 
the  expansion  of  the  rubber  beyond  a  given  extent ;  it  is  worked  by  the 
foot  very  easily. 

Fig.  99. 


Bunsen's  burner,  Fig.  101,  is  familiar  to  most  chemical  students  as 
furnishing  a  concentrated  flame  similar  to  that  produced  by  a  blowpipe, 

Fig.  102. 


Bunsen's  burner. 


Horizontal  burner. 


and  useful  for  fusions,  for  blowing  and  bending  glass,  for  bringing  a 
crucible  to  redness,  aud  for  many  purposes  in  the  laboratory.  For  blow- 
pipe operations  the  upright  tube  is  fitted  with  another  one,  which  is  flat- 
tened laterally  at  the  upper  end,  so  that  the  orifice  presents  the  appearance 
of  a  narrow  slit,  which,  being  cut  ofl"  obliquely,  gives  to  the  blowpipe 
flame  a  downward  direction.  The  tube  of  Bunsen's  burner  may  be 
covered  with  a  cylinder  or  support ;  as  the  mixture  of  gas  with  atmos- 
pheric air  is  eifected  in  the  tube,  this  arrangement  is  not  liable  to  the 
disadvantage  of  imperfect  combustion. 

A  modification  of  Bunsen's  burner.  Fig.  102,  has  been  devised  in 
which  most  of  the  tube  conveying  the  gas  mixed  with  air  is  kept  in  a 
horizontal  plane,  and  the  perforated  head  attached  to  a  short  pipe  at  right 
angles  to  the  horizontal  tubes.  The  operator  is  enabled  to  employ  it  in 
many  cases  where  the  usual  upright  tube  is  inadmissible. 

Another  arrangement  for  the  same  purpose  is  to  cover  merely  the 
upper  end  with  a  short  cylinder  fastened  on  a  retort-stand,  the  top  of 
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GrifBn's  burner. 


which  is  covered  with  gauze ;  or,  a  still  cheaper  one,  to  place  a  piece  of 
gauze  upon  the  ring  of  a  retort-stand.  In  both  these  cases  the  gas  may 
be  lit  either  above  or  below  the  gauze,  and  the  flame  spread  over  its 
diameter  or  confined  below  it  at  pleasure. 

Bunsen's  burner  has  been  modified  by  J.  J.  Griffin,  F.  C.  S.,  whose 
modification  is  figured  in  the  Chemical  Neics,  London,  November  2, 
1861.  This  arrangement  is  shown  in  Fig.  103.  The 
most  important  improvement  suggested  by  Griffin  is  a 
movable  cap  fitting  over  the  air-box  at  the  bottom,  with 
holes  so  arranged  as  to  diminish  the  supply  of  air  at 
pleasure.  A  modified  Bunsen  burner  with  this  ar- 
rangement is  now  sold  by  dealers  in  chemical  apparatus ; 
it  can  be  adjusted  to  produce  a  yellow  carbonized  flame 
or  an  intense  blue  flame  at  pleasure,  and  is  regulated 
Avith  ease  so  as  to  prevent  either  an  excess  of  gas  or  of  air. 
The  principle  of  Griffin's  attachment  of  a  circular  cast- 
iron  box,  with  holes  around  the  margin  and  on  the  top, 
designed  to  surmount  the  Bunsen  burner  and  spread 
the  flame  for  boiling  and  evaporation,  was,  I  think, 
anticipated  by  McGlensey,  of  Philadelphia,  M'hose  patent  burner  is 
figm-ed  below. 

Fig.  104  (1,  2)  shows  a  simple  brass  cylinder  with  attachment  for  the 
introduction  of  gas  and  atmospheric  air.  The  orifice  of  the  burner  is 
about  one-quarter  of  an  inch  above  the  top  of  the  holes  for  the  admis- 
sion of  air,  an  important  feature  in 
Fig.  105.  determining  the  degree  of  force  of 

the  upward  column  of  mixed  air 
and  gas ;  this  constitutes  a  Bunsen 
burner.  The  perforated  conical 
top-piece  is  designed  to  be  screwed 
on  to  tlie  top  of  the  tube,  and 
spreads  tlie  flame  by  discharging 
the  gas  through  the  small  orifices 
in  the  top.  In  other  patterns  of 
this,  designed  for  larger  tubes,  this 
perforated  disk  is  convex,  and 
some  of  the  holes  are  so  near  the 
outer  edge  as  to  spread  the  flame 
more  thorou2:hly.  Fig.  105  shows  one  of  the  numerous  arrangements 
adopted  by  "the  patentee  for  the  support  of  vessels  over  the  bm-ner. 
Various  forms  of  apparatus  constructed  with  McGlensey's  improvement 
are  used  for  heating  sad-irons,  the  cast-iron  plates  for  batter  cakes,  and 
for  radiating  heat,  as  in  warming  bath-rooms  and  other  small  apart- 
ments. For  boiling  they  are  useful,  but  not  so  well  adapted  for  evaj)o- 
ration.  It  is  claimed  that  one  of  them  will  boil  a  quart  of  water  in 
a  tin  vessel  in  ten  minutes,  burning  at  the  rate  of  four  cubic  feet  of  gas 
per  hour.* 

*  See  paper  by  Prof.  P.  W.  Bedford,  Proceedings  of  American  Pharmaceutical  Associa- 
tion, xiii.,  155,  ISO. 


McGlensey's  gas-burner. 
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CHAPTEK    IV. 
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ON  THE  MODES  OF  MEASURING,  REGULATING,  AND  APPLYING 
HEAT  FOB  PHARMACEUTICAL  PURPOSES. 

Thermometer. — The  measurement  of  temperature,  which  is  of  prac- 
tical importance  in  some  heat  operations,  and  in  ascertaining  the  specific 
gravity  of  Hquids,  is  effected  by  the  use  of  a  thermometer.  These, 
as  made  for  the  measurement  of  ordinary  changes  in  the 
temperature  of  the  atmosphere,  are  of  various  cheap  patterns, 
generally  having  a  small  range  from  a  few  degrees  below  zero 
of  Fahrenheit,  to  about  120°  above  it.  Fig.  106  represents  a 
thermometer  such  as  is  convenient  in  a  chemical  or  pharmaceu- 
tical laboratory.  It  is  graduated  by  Fahrenheit's  scale  from 
— 20°  to  +640°,  and  adapted  to  immersing  in  liquids  the 
temperature  of  which  is  to  be  measured. 

In  the  United  States  and  Great  Britain,  Fahrenheit's  scale  is 
popularly  used ;  but  as  the  student  is  liable  to  see  Centigrade  and 
Reaumur's  scales  referred  to  in  works  written  in  continental 
Europe,  and  as  the  former  is  generally  introduced  into  chemical 
laboratories  everywhere,  and  is  mentioned  in  modern  works  on 
chemistry,  a  description  of  these  is  necessary,  with  the  mode  of 
converting  them  into  Fahrenheit's. 
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Thermometer. 


Diagram  of  different  thermometers. 


The  Centigrade  scale  is  the  best  adapted  to  the  wants  of  the  scientific, 
by  its  decimal  arrangement ;  in  it  the  freezing  point  is  zero,  and  the  boiling 
point  of  water  100°,  each  degree  being  equal  to  1.8  Fahrenheit's. 

Reaumur's  scale  has  the  boiling  point  of  water  at  80°,  the  zero  being 
at  freezing ;  it  has  been  superseded,  where  it  was  formerly  used,  by 
Centigrade. 
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Fahrenheit's  has  the  zero  32°  below  the  freezing  point,  and  180° 
bet^veen  freezing  and  boiUng,  so  that  the  latter  point  marks  212°. 

To  reduce  Centigrade  to  Fahrenheit's  multiply  by  9,  divide  by  5,  and 
add  32.  To  reduce  Fahrenheit's  to  Centigrade,  subtract  32,  multiply  by 
5,  and  divide  by  9, 

To  reduce  Reaumur's  to  Fahrenheit's  multiply  by  9,  divide  by  4,  and 
add  32.  To  reduce  Fahrenheit's  to  Reaumur's,  subtract  32,  multiply 
by  4,  and  divide  by  9. 

Fig.  107  illustrates  the  relation  of  these  three  scales  to  each  other. 
Those  who  wish  can  consult  tables  of  equivalent  temperatures  in  Gray's 
Supplement  to  the  Pharmacopoeia,  folios  61—63. 

In  most  of  the  operations  of  the  pharmaceutical  shop  and  laboratory, 
the  intervention  of  some  conducting  medium,  between  the  fire  and  the 
vessel  in  which  the  operation  is  performed,  is  useful,  either  to  prevent 
its  too  sudden  elevation  and  depression  of  temperature,  or  to  regulate 
the  degree  of  heat  applied.  For  these  purposes,  sand-,  Avater-,  and 
steam-baths  were  invented. 

The  Sand- Bath. — This  is  used  to  prevent  the  sudden  elevation  and 
depression  of  temperature,  and  where  arrangements  for  burning  gas, 
such  as  are  described  in  the  last  chapter,  are  at  command,  it  may  be 
dispensed  with  in  nearly  all  cases.  A  convenient  sand-bath,  at  all 
times  ready  during  the  winter  season,  is  furnished  by  the  top  of  a  stove, 
such  as  is  used  with  anthracite  coal  for  warming  apartments ;  a  rim  of 
sheet-iron,  stretched  around  the  top  and  projecting  from  three  to  four 
inches  above  it,  makes  a  good  receptacle  for  the  sand,  which  becomes 
more  or  less  heated  according  as  the  fire  is  increased  or  not,  and  may  be 
used  to  digest  infusions,  to  dry  precipitates,  and  to  evaporate  any  solu- 
tions the  vapors  of  which  would  not  contaminate  the  atmosphere  injuri- 
ously. A  shallow  cast-iron  jDot,  fitting,  though  not  too  closely,  the  toj) 
of  a  stove  or  furnace,  is  also  a  good  arrangement ;  this  is  to  be  filled 
only  so  full  of  sand  as  is  necessary  completely  to  cover  the  bottom  of 
the  vessel  to  be  set  in  it ;  as  a  general  rule  the  greater  the  amount  of 
sand,  the  greater  will  be  the  waste  of  heat.  In  introducing  a  vessel  to 
be  heated,  it  may  be  plunged  into  the  sand,  so  as  to  cover  the  bottom 
and  sides  more  or  less,  according  to  the  degree  of  heat  required ;  and 
when  the  diameter  of  the  sand-bath  is  greater  than  that  of  the  fire  be- 
low, there  is  a  similar  choice  between  placing  it  immediately  over  the 
source  of  heat,  or  in  a  less  heated  position  near  the  edge. 

The  Water-Bath. — An  extemporaneous  water-bath  is  prepared  by  pro- 
curing a  rather  shallow  tin  or  copper  cup,  and  an  evaporating  dish  of  just 
such  size  as  will  completely  cover  it,  projecting  slightly  over  its  edge. 
Those  glass  evaporating  dishes  which  have  a  projecting  edge  turned  over 
and  downwards  Avill  fit  more  securely  over  the  metallic  vessel  without 
being  pushed  out  of  place  by  the  force  used  in  stirring.  They  are  also 
convenient  from  not  allowing  the  ready  escape  of  steam  round  the  edge; 
this,  being  condensed,  either  passes  back  into  the  cup  or  drops  from  the  edge. 

The  lower  vessel  is  to  be  nearly  filled  with  water,  and  the  substance 
to  be  heated  placed  in  the  evaporating  dish,  which  being  adjusted  to  its 
place,  the  whole  is  put  over  the  fire. 

The  temperature  of  boiling  water  under  ordinary  circumstances  of 
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pressure  being  212°,  it  is  obvious  that  the  contents  of  the  evaporating 
dish  cannot  reach  a  higher  point ;  it  is  found,  practically,  that  two  or 
three  degrees  of  heat  are  lost  in  passing  from  the  boiling  water  through 
the  dish,  so  that,  when  the  water  below  is  boiling,  the  temperature  of 
the  contents  of  the  dish  will  not  exceed  210°.  Aqueous  liquids  will  not 
boil  in  a  water-bath,  but  many  of  the  solutions  used  for  the  preparation 
of  extracts,  being  alcoholic,  undergo  active  ebullition  at  this  temperature. 

A  disadvantage  attending  upon  an  extemporaneous  arrangement  arises 
from  the  rapid  escape  of  steam  from  the  lower  vessel  on  all  sides  of  the  cap- 
sule :  now  the  quantity  of  vapor  which  will  be  suspended  in  a  given  space 
in  the  atmosphere  is  constant  at  any  given  temperature,  so  that,  in  proportion 
as  such  space  is  saturated  with  moisture,  further  evaporation  is  retarded. 

A  convenient  water-bath,  less  liable  to  the  above  objection,  is  here 
figured ;  it  is  constructed  of  tinned  iron,  or  preferably  of  copper  tinned ; 
and  consists  of  an  outer  vessel  or  jacket  soldered  on  to  a  shallow  dish  made 
like  a  porcelain  capsule,  without  seams,  coated  with  tin,  designed  to  con- 
tain the  evaporating  solution.  The  jacket  is  fed  with  water  by  the  tube, 
which  may  be  fitted  more  or  less  tightly  with  a  cork.  It  is  tightly  corked 
when  the  vessel  is  to  be  tilted  in  pouring  off  the  contents  of  the  upper 
part  of  the  vessel,  but  loosely  during  the  application  of  heat.  In  drying 
substances,  and  in  all  cases  where  it  is  desirable  to  prevent  the  escape  of 
steam  from  the  water  in  the  jacket  into  the  surrounding  air,  the  cork 
may  be  perforated  and  fitted  with  a  steam-pipe  of  glass  conducted  into 
a  vessel  of  cold  water  (Fig.  108),  into  the  flue  of  a  chimney,  or  through 
a  window.  When  put  out  of  use,  the  water-bath  should  be  carefully 
dried  by  wiping  out  the  upper  or  evaporating  vessel,  and  placing  it  in 
such  a  position  that  the  jacket  will  be  completely  drained  of  its  moisture. 

Fig.  108.  Fig.  109. 


Metallic  water-bath.  Porcelain  water-bath. 

By  adapting  to  the  cork,  as  above,  a  tube  of  glass,  and  passing  it  into 
a  vessel  of  mercury,  steam  may  be  obtained  under  pressure  so  as  to  raise 
the  temperature  of  the  bath  somewhat  above  212°,  and  this  arrangement 
may  be  resorted  to  with  advantage  when  a  more  rapid  evaporation  is 
desu-able  than  that  afforded  at  the  ordinary  water-bath  temperature. 
Steam  with  regulated  pressure  is  applied  on  a  large  scale  in  a  variety  of 
manufacturing  processes,  as  explained  in  the  sequel. 

Fig.  109  shows  a  porcelain  water-bath,  sold  by  the  importers  of  Berlin 
ware,  which  is  too  small  except  for  experimental  purposes,  or  for  the 
preparation  of  very  small  quantities  of  extracts  or  chemical  products ; 
it  is,  however,  very  convenient  in  these  cases,  and  not  liable  to  corrosion. 

Fig.  110  represents  a  little  apparatus  for  applying  the  principle  of  the 
water-bath  to  drying  precipitates  on  filters ;  it  consists  of  a  kettle  of 
water,  surmounted  by  a  steam-jacket  surrounding  a  funnel,  which  is 
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closed  at  bottom,  so  that  a  substance  laid  into  it  is  heated  to  about  212° 
when  the  water  reaches  the  boiling  point. 

Fig.  Ill  illustrates  the  application  of  the  water-bath  to  filtering 
liquids  while  hot.  Physick's  jelly  strainer,  described  in  the  chapter  on 
Filtrations,  operates  on  the  same  principle. 

The  hot-air  bath  should  not  be  overlooked  in  this  connection  ;  a  cylin- 
der of  sheet-iron,  two  inches  in  diameter  and  five  or  six  in  length,  is  sup- 


Fig.  110. 


Fig.  111. 


Water-bath  for  drying  filters. 


Apparatus  for  hot  filtration. 


ported  just  above  the  gas-jet  which  is  lighted,  and  the  air  being  warmed 
rises  and  heats  the  vessel  supported  above  the  upper  end  of  the  cylinder. 
The  temperature  is  regulated  by  the  greater  or  less  consumption  of  gas 
and  supply  of  air. 

The  Steam-Bath. — A  steam-boiler,  by  arranging  pipes  to  communicate 
with  suitable  forms  of  apparatus,  and  by  adapting  the  fittings  and  safety- 
valve  so  as  to  regulate  the  pressure,  may  be  made  to  supply  the  heat 
necessary  for  the  processes  of  boiling,  evaporating,  digesting,  distilling, 
drying,  and  even  for  heating  apartments. 


Fig.  112 


Steam-boiler  and  evaporating  pan  with  steam-jacket. 

In  manufacturing  establishments  this  is  now  generally  adopted  as  the 
chief  or  only  means  of  generating  and  applying  heat,  and  its  applica- 
tions are  so  varied  that  it  constitutes  one  of  the  leading  topics  of  illus- 
tration and  description  in  works  on  technology.  The  design  and  scope 
of  the  present  work  do  not  include  the  details  of  costly  apparatus,  and 
it  will  be  sufficient  here  to  advert  to  the  principle  on  which  steam-baths 
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are  constructed,  and  illustrate  a  practical  apparatus  for  ordinary  phar- 
maceutic use. 

Fig.  112  exhibits  a  steam-boiler  and  still  devised  for  the  use  of  phar- 
macists where  it  is  inexpedient  to  use  large  steam-boilers. 

This  apparatus  is  adapted  to  the  same  purposas  as  the  pharmaceutical 
still,  and  for  operations  requiring  a  regulated  temperature  above  that  of 
a  water-bath.  A  is  a  boiler  of  thick  copper,  capable  of  bearing  high 
pressure ;  it  is  one  foot  nine  inches  long  by  seven  inches  in  diameter, 
held  in  position  by  an  iron  frame,  and  heated  by  a  stand  of  Bunsen 
burners,  supplied  with  gas  through  a  flexible  tube ;  seven  burners  are 
found  sufficient.  The  water  supply-pipe  on  the  extreme  left  is  furnished 
with  a  valve  at  H,  which  closes  when  sufficient  water  is  contained  in  the 
boiler  ;  the  water  flows  into  this  pipe  through  a  flexible  tube  connected 
with  a  hydrant,  or  it  may  be  filled  from  any  vessel  by  the  use  of  a 
funnel,  the  air  having  vent,  and  the  elevation  of  the  water  being  ascer- 
tained by  means  of  the  gauge-cocks  at  the  other  end  of  the  boiler ;  G  is 
a  safety-valve,  and  E  and  F  are  cocks  for  regulating  the  flow  of  steam. 
The  boiler  is  connected  by  iron  pipes,  coupled  together,  with  the  steam- 
jacket  B,  which  surrounds  an  evaporating  pan  of  tinned  copper ;  this  is 
secured  to  the  dome  C  by  means  of  brass  flanges  and  clamps,  between 
which  a  coil  of  common  lampwick  is  interposed,  rendering  the  junction 
steam-tight.  The  drip  from  the  steam-jacket  may  lead  to  an  adjacent 
sink  or  be  discharged  in  any  receiving  vessel ;  it  supplies  an  abundance 
of  distilled  water  of  sufficient  purity  for  ordinary  use.  When  this 
apparatus  is  used  for  distillation,  it  requires  to  be  connected  with  a  suit- 
able condenser.  A  jacket  of  galvanized  iron  should  be  placed  over  the 
boiler,  leaving  a  space  of  an  inch  on  all  sides  so  as  to  confine  the  heated 
air  around  it. 

As  already  stated,  water  boiling  under  ordinary  circumstances  of 
pressure  does  not  exceed  the  temperature  of  212°  F.,  and  the  utility  of 
the  water-bath  is  limited  to  processes  in  which  that  degree  of  heat  is 
sufficient ;  but  if  water  be  boiled  under  pressui'e,  the  temperature  rises 
in  direct  and  invariable  proportion  to  the  pressure,  and  in  this  way  may  be 
rendered  available  with  great  facility  and  certainty  in  processes  in  the  arts. 

In  most  almshouses,  prisons,  insane  asylums,  and  hospitals,  arrange- 
ments are  made  for  the  introduction  of  steam-pipes  either  directly  into 
the  apartments  to  be  warmed,  or,  preferably,  into  air  chambers  through 
which  fresh  air  is  made  to  pass  by  a  system  of  ventilation  into  the  sev- 
eral parts  of  the  building.  The  two  methods  are  also  advantageously 
combined.  The  boiler  being  located  in  a  fire-proof  basement,  or  at  a 
suitable  distance  from  the  main  building,  the  danger  of  conflagration  is 
greatly  lessened. 

To  the  physician,  the  study  of  these  properties  of  steam,  in  their 
applications  to  the  warming  and  ventilation  of  public  buildings,  is 
even  more  interesting  and  important  than  theu'  manifold  uses  in  phai'- 
macy  and  the  industrial  arts,  and  it  is  to  be  regretted  that  no  means 
of  systematic  instruction  upon  these  and  kindred  matters  of  public 
utility  are  placed  within  the  reach  of  those  who  are  so  liable  to  be 
called  upon  for  advice  in  relation  to  what  might  be  called  architectui'al 
hygiene. 


PART  III. 

PHARMACEUTICAL  PROCESSES  AND  APPARATUS. 

IN  presenting  to  view  the  medicines  derived  from  the  mineral 
kingdom,  such  preliminary  details  will  be  given  in  regard  to  those 
which  fall  within  the  range  of  the  shop  as  shall  render  then'  preparation 
as  easy  and  as  uniformly  successful  as  possible,  while  those  derived 
from  the  manufacturing  chemist  will  be  described  chiefly  Avith  reference 
to  their  uses  and  the  modes  of  ascertaining  then-  purity,  with  incidental 
references  to  their  som-ces,  modes  of  preparation,  composition,  and 
rationale. 

Some  of  the  chemical  substances  among  the  preparations  in  the 
Pharmacopoeia  are  rarely  made  by  the  aj)othecary,  while  those  in  the 
lid  are  chiefly  interesting  to  the  pharmaceutical  student  as  illustrating 
the  laws  of  chemical  reaction,  and  as  showing  the  marvellous  agency  of 
chemistry  in  meeting  the  requirements  of  medical  science.  Much  of 
the  details  appropriate  to  works  on  technology,  being  destitute  of  prac- 
tical value  to  the  class  for  whom  this  book  is  mainly  written,  will  be 
omitted. 

The  laws  of  chemical  reaction,  of  such  utility  not  only  to  the  physician 
and  pharmacist,  but  to  every  individual  of  whatever  profession  or  pur- 
suit, although  not  falling  ^vithin  the  scope  of  the  present  work,  are 
recommended  to  the  careful  study  of  its  readers. 

The  fact,  which  underlies  the  science  of  chemistry,  that  chemical 
substances  combine  with  each  other  in  definite  proportions,  forming 
compounds,  the  combining  proportions  of  which  are  always  equal  to  the 
sum  of  combining  proportions  of  the  elements  they  contain,  is  among 
the  first  to  be  thoroughly  mastered  by  the  student ;  and  he  will  find 
advantage  in  the  study  of  the  numbers  given  along  with  the  symbolic 
formulae  under  each  heading  contained  in  Part  III.  These  have  been 
revised  for  the  present  edition  in  accordance  with  the  views  of  modern 
chemists. 

Nothing  so  facilitates  the  acquisition  of  scientific  knowledge  as  an 
intelligible,  concise,  and  familiar  nomenclature.  This  has  been  the 
subject  of  much  discussion  recently,  and  an  attempt  has  been  made 
to  modify  the  nomenclature  of  the  Pharmacopoeia  to  corresj)ond  with 
recent  chemical  works. 

Notwithstanding  the  elementary  and  practical  character  of  this  work, 
I  have  not  hesitated,  as  in  former  editions,  to  employ  the  abbreviated 
method  of  notation  in  use  among  chemists,  by  which  the  rationale  of 
the  formation  and  the  composition  of  complex  bodies  is  expressed  by 
clear  and  intelligible  symbols  with  numbers  attached  to  designate  the 
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equivalent  proportions  of  the  elements  concerned.  The  composition 
and  relations  of  compound  bodies  can  only  be  shown  at  a  glance  in  this 
Avay,  and  it  is  earnestly  recommended  to  the  pharmaceutical  student 
that  he  will  in  no  case  neglect  to  address  himself  to  a  full  comprehension 
of  these  symbolic  formulae,  as  a  necessary  groundwork  of  his  studies. 

The  recent  modifications  of  the  views  of  chemists  have  resulted  in 
the  introduction  of  new  formulae.  For  expressing  these,  which, 
now  used  in  the  chemical  text-books,  are  so  different  from  those 
formerly  in  use  as  to  produce  some  confusion  in  the  minds  of  those 
educated  a  few  years  ago,  we  have  sometimes  given  both ;  but  their  full 
explanation  would  extend  the  text  beyond  the  plan  of  this  work,  and 
the  student  is  referred  to  Dr.  Attfield's  General  and  Pharmaceutical 
Chemistry,  a  work  written  with  especial  view  to  the  needs  of  the  student 
in  this  respect. 

By  way  of  preface  to  the  study  of  the  modes  of  preparation  of  the 
chemical  substances  treated  of  in  the  subsequent  chapters,  the  following 
brief  description  of  some  pharmaceutical  processes,  the  most  of  which 
are  practicable  on  a  small  scale  in  the  pharmaceutical  laboratory,  is  here 
appended : — 

1st.   Processes  of  comminution. 

Drying,  Crushing,  and  Pulverization;  Precipitation,  Granula- 
tion, and  Elutriation. 
2d.    Processes  of  solution  and  purification. 

Percolation,  Filtration,  Crystallization,  Decolorization,  Clarifica- 
tion, Deodorization,  Decantation,  Washing,  Lixiviation,  and 
Dialysis. 
3d.   Processes  of  separation  founded  on  volatility  and  those  requiring 
heat. 
Evajjoration,  Distillation,  fractional  and  destructive.  Sublima- 
tion, Dehydration,  Calcination,  Ignition,  and  Torrefaction. 
4th.  Processes  of  reduction  and  absorption. 

Fusion,  Deoxidation,  Oxidation,  Generation,  and  Absorption  of 
Gases. 


CHAPTEE    I. 

ON  THE  DIFFERENT  PARTS  OF  PLANTS,  THEIR  COLLECTION  AND 
DESICCATION,  AND  POWDERING. 

THE  plant  is  conveniently  divided,  for  the  purposes  of  the  druggist, 
into  the  root,  stem,  bark,  buds,  leaves,  flowers,  fruit,  and  seed,  and 
these  different  parts  require  the  observance  of  different  rules  in  regard 
to  their  collection,  desiccation,  and  preservation  for  use  in  medicine. 

Roots  of  annual  plants  should  be  dug  immediately  before  the  time 
of  flowering ;  of  biennials,  or  perennials,  late  in  the  fall,  or  very  early 
in  the  spring.     If  the  latter,  it  should  be  immediately  after  the  first 
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appearance  of  the  plant  aVjove  the  ground.  Perennial  roots  should  not 
be  gathered  until  after  two  or  three  years'  growth.  Rhubarb  is  allowed 
to  mature  for  four  or  five  years — asparagus  till  three  years  old. 

Fleshy  or  succulent  roots  require  to  be  cut  previous  to  drying,  so  as 
to  expose  a  large  surface  to  the  air ;  the  mode  in  which  they  are  sliced, 
whether  longitudinally  or  transversely,  is  of  interest  in  judging  of  cer- 
tain foreign  drugs,  such  as  colomba  root,  which  is  always  met  with  in 
transverse  slices,  gentian  in  longitudinal,  the  English  variety  of  colchi- 
cum  cormus,  cut  transversely,  that  from  the  Continent  entire,  etc.  The 
mode  of  cutting  is  little  regarded  by  herbalists  in  preparing  the  indige- 
nous roots  for  market. 

In  all  cases,  it  is  important  that  the  root,  or  other  part  of  the  plant, 
should  be  thoroughly  dried.  In  the  case  of  taraxacum,  parsley,  and 
other  succulent  roots,  it  is  necessary  to  apply  a  heat  of  about  150°  F., 
in  order  to  destroy  the  eggs  deposited  by  insects,  which,  through  neglect 
of  this  precaution,  may  occasion  the  speedy  deterioration  of  the  root  by 
worms.  For  drying  roots,  recourse  may  be  had  to  a  barrel  open  at  both 
ends,  and  having  a  network  suspended  in  it  for  holding  the  roots ;  it  is 
to  be  stood  over  the  register  of  a  common  house  furnace. 

The  smaller  and  more  fibrous  roots,  and  especially  those  containing 
essential  oils,  require  to  be  less  thoroughly  dried,  and,  as  soon  as  their 
condition  ^vill  admit  of  it,  should  be  carefully  put  away  into  tight 
drawers,  bottles,  or  tin-cans.  The  stems  of  herbaceous  plants  should  be 
gathered  after  foliation,  but  before  flowering,  unless  the  flowers  are  to 
be  used  with  the  stem. 

Barks  of  trees  are  best  gathered  in  the  spring ;  of  shrubs  in  the 
autumn,  at  which  seasons  they  can  be  most  easily  separated  from  the 
wood.  They  should  be  generally  deprived  of  their  epidermis,  and  dried 
spontaneously,  their  porous  texture  and  comparative  tenuity  facilitating 
the  process.  Wild-cherry  bark  is  often  deficient  in  quality,  from  being 
gathered  at  the  wrong  season,  and  from  the  wrong  part  of  the  plant. 
It  should  be  taken  from  the  root  in  the  eighth  month — August.  I  have 
known  it  to  become  mouldy  and  lose  its  aroma  by  being  put  away  too 
damp;  when  of  fine  quality,  it  has  a  strong  and  characteristic  odor. 
The  bark  of  wild-cherry  is  preferred  to  be  taken  from  the  root  of  the 
tree,  and  that  of  sassafras  is  always  derived  from  the  root,  though  in 
England  the,  much  less  valuable,  wood  is  preferred. 

Leaves  should  be  gathered  when  fully  developed,  and  before  they 
have  commenced  to  wither  and  fall ;  those  of  biennial  plants,  as  the 
sokmaeeoB  and  digitalis,  during  the  second  season.  After  the  appearance 
of  the  flowers,  the  leaves  begin  to  lose  their  activity,  the  juices  going  to 
develop  the  fruit.  In  labiate  plants  the  leaves  are  more  aromatic  as 
they  approach  the  flowering  tops,  and  the  upper  ones  are  frequently 
gathered  with  the  tops.  Leaves,  slowly  developed  in  a  dry  season,  are 
believed  to  be  most  active. 

Herbs,  in  which  term  are  included  whole  plants  and  such  parts  of 
the  same  plant  as  are  collected  and  sold  together,  should  be  gathered 
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when  in  flower.  Most  plants  Avhich  have  thick  and  branching  stalks  or 
stems,  should  be  deprived  of  these  before  being  put  up  for  sale,  though 
experiment  seems  to  indicate  that  a  larger  proi)ortion  of  the  active  prin- 
ciple of  belladonna  is  contained  in  the  soft  stems  and  midribs  than  in 
the  cellular  structure  of  the  leaf. 

Flowers  may  be  gathered  just  before  they  are  perfectly  developed. 
The  scent  is  less  lively,  and  the  color  paler  in  fully  exj)anded  flowers, 
in  consequence  of  the  ovary  growing  at  the  expense  of  the  accessory 
organs.  The  French  or  red  rose  is  always  gathered  in  bud,  the  astrin- 
gent principle  and  beautiful  red  color  being  then  best  developed.  A 
clear,  dry  morning,  after  the  dew  is  dissipated,  is  to  be  preferred  in  either 
of  these  cases.  They  are  dried  in  the  shade,  without  artiflcial  heat ;  the 
floor  of  a  garret,  through  which  is  a  draught  of  dry  air,  is  well  adapted 
to  this  purpose.  Fleshy  fruits,  when  designed  for  preservation,  are 
generally  plucked  before  they  are  quite  ripe.  It  is  found  that  raspber- 
ries, strawberries,  blackberries,  and  mulberries  yield  a  less  glutinous  and 
more  agreeable  juice  when  not  "  dead  ripe ;  "  the  vegetable  acids  are 
then  not  so  completely  converted  into  sugar,  and  the  aroma  is  fresher 
and  stronger.  The  fruit  of  persimmon  [Diospi/ros,  U.  S.),  an  indigenous 
astringent,  is  directed  to  be  collected  before  ripening,  owing  to  its 
abounding  in  tannic  acid,  which,  as  it  ripens,  seems  to  be  converted 
into  sugar  and  apotheme. 

Seeds,  which  are  the  least  perishable  of  vegetable  productions,  should 
be  perfectly  ripe  when  collected  j  they  require  very  little  drying. 

It  should  be  remembered,  when  treating  of  the  drying  of  drugs,  that 
those  dried  by  mere  exposure  to  atmospheric  currents  are  not  by  any 
means  free  from  moisture;  experiments  upon  this  subject  were  made 
by  G.  W.  Kennedy,  of  Pottsville,  Pa.,  and  published  in  vol.  xliv.  A)>i. 
Journ.  Pharm.,  p.  158.  They  show  a  loss,  when  exposed  to  120°  F., 
varying  from  16  to  9  per  cent,  for  roots,  12  to  10  for  stems  and  wood, 
14  to  9  for  barks,  flowers,  and  herbs,  18  to  9  for  leaves,  and  9  to  8  for  poAv- 
dered  roots.    A  part  of  this  moisture  is  reabsorbed  by  subsequent  exposure. 

The  United  Brethren,  called  "  Shakers,"  at  their  settlement  in  New 
Lebanon,  N.  Y.,  have  extensive  and  convenient  arrangements  for  dry- 
ing these  vegetable  materials.  Series  of  shelves  of  wire  network  are 
disposed  in  layers  at  suitable  distances  from  each  other,  in  large  and 
well-ventilated  apartments ;  upon  these  the  herbs  are  carefully  placed, 
and  allowed  to  remain  subject  to  the  desiccating  action  of  the  air,  circu- 
lating below  as  well  as  above,  until  completely  dried.  They  are  then 
removed  to  capacious  bins,  of  which  many  are  arranged  along  the  sides 
of  the  room,  and  preserved  until  nearly  ready  for  pressing — an  opera- 
tion which,  in  common  with  some  other  herbalists,  the  Shakers  practise 
upon  every  article  of  the  Vegetable  Materia  Medica  which  they  put  up 
for  sale. 

This  practice,  while  it  has  its  advantages,  is  liable  to  some  objections. 
It  has  been  said  that,  owing  to  the  moist  condition  to  which  the  plants 
require  to  be  brought  before  ]iressing,  the  packages  are  liable  to  become 
mouldy  in  the  middle.    I  have  never  met  with  an  instance  of  this  kind. 
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however,  and  believe  that  the  excellent  reputation  the  Shaker  herbs  have 
attained  is  well  founded.  Another  objection  to  these  herbs,  of  a  very 
diiferent  character,  is,  that  they  are  not  adapted  to  the  examination  of 
the  physical  characteristics  of  the  plants;  a  pharmaceutical  student, 
placed  in  an  establishment  where  they  are  sold  to  the  exclusion  of  the 
dried  plants  in  bulk,  enjoys  no  opportunity  of  familiarizing  himself 
with  the  physical  and  botanical  characters  of  this  extensive  class  of 
medicines ;  to  this  may  be  added  the  diiSiculty  in  noticing  any  deficiency 
in  quality,  any  intentional  or  accidental  adulteration,  or  error  in  labelling 
the  articles. 

Within  a  few  yeai'S  past  herbs  of  very  superior  quality  have  been 
offered  to  the  public,  packed  and  labelled  very  neatly,  by  jNIessrs.  B.  O. 
&  G.  C.  Wilson,  of  Boston.  These  herbs  have  their  natural  odor  and 
color  preserved  in  a  remarkable  degree,  and  seem  worthy  the  confidence 
generally  given  them. 

Very  large  quantities  of  several  of  the  American  medicinal  plants  enter 
into  om-  commerce ;  spigelia  and  serpentaria  are  collected  chiefly  in  the 
southern  and  south-western  States ;  sassafras  and  wild-cherry  barks,  the 
root  of  asarum  Canadense,  and  the  leaves  of  hyoscyamus,  belladonna,  and 
conium  (naturalized),  in  the  New  England  States  and  in  Canada,  while 
taraxacum,  eupatorium,  lobelia,  geranium,  lappa,  inula,  dulcamara  hy- 
drastis,  and  many  others,  are  gathered  almost  all  over  the  country.  The 
sources  or  the  vast  supplies  of  many  of  the  leading  American  plants 
which  enter  into  commerce  are  studiously  concealed  by  the  principal 
dealers,  and  the  prices  of  the  more  important  are  subject  to  considerable 
fluctuations. 

The  business  of  collecting  and  drying  medicinal  plants  is  pursued  in 
the  vicinity  of  many  of  om-  large  cities  by  herbalists,  who  realize  a  liv- 
ing from  it.  These  have  it  in  their  power,  by  taking  students  of  med- 
icine and  pharmacy  with  them  on  their  excm^sions  into  the  woods  and 
fields,  to  extend  a  knoM'ledge  of  medical  plants  among  a  class  to  Avhom 
it  cannot  fail  to  be  in  the  highest  degree  useful  and  interesting. 

There  are  few  pursuits  better  calculated  to  relieve  the  monotony  of  a 
student's  life,  or  to  impart  healthfulness  and  variety  to  the  sedentary 
occupations  of  the  apothecary,  than  a  systematic  outdoor  pursuit  of 
the  useful  and  ennobling  science  of  botany;  and  the  pharmacist  or 
physician,  by  giving  it  a  j)ractical  application  to  his  business,  may,  in 
many  instances,  combine  pecuniary  with  mental  and  physical  advantage. 

The  cultivation  of  medicinal  plants  in  the  United  States  is  mainly 
confined  to  the  beautiful  valley  in  Columbia  county,  N.  Y.,  already 
referred  to ;  this  district  seems  especially  adapted  to  the  purpose,  and, 
like  the  celebrated  "  Physic  Gardens  "  of  IS'Iitcham  and  Hitchin  Hurtz, 
in  England,  furnishes  a  great  variety,  and  in  large  quantity. 

Immense  plantations  of  peppermint  for  the  production  of  the  oil  exist 
in  St.  Joseph's  county,  in  the  southern  part  of  Michigan,  and  in  Ohio 
and  Western  New  York.  These  are  estimated  to  comj)rise  an  area 
exceeding  3000  acres,  and  to  yield  in  oil  of  peppermint  over  $63,000 
per  annum. 

For  an  interesting  account  of  the  "  Physic  Gardens  of  Mitcham," 
see  American  Journal  of  Pharmacy,  vol.  xxiii.,  p.  25 ;  for  some  details 
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in  regard  to  the  New  Lebanon  Gardens,  see  the  same  journal,  vol.  xxiii., 
p.  386 ;  and  for  an  account,  by  F.  Stearns,  of  the  peppermint  planta- 
tions of  Michigan,  see  Proceedings  of  Am.  Pharm.  Association,  1858. 

The  question  of  how  far  the  cultivation  of  plants  diminishes  or  mod- 
ifies their  medicinal  activity,  is  at  present  an  undecided  point.  It  is, 
however,  universally  admitted  that  climate  and  soil  exercise  an  impor- 
tant influence  on  their  virtues,  and  the  late  edition  of  the  Austrian  Phar- 
macopoeia particularly  directs  that  in  the  case  of  aconite,  the  plant  grown 
in  gardens  is  to  be  rejected. 

The  opinion  is  adopted  by  many  that  most  plants  are  more  fully 
developed  in  the  country  in  which  they  are  indigenous,  than  in  any 
to  which  they  may  be  transplanted ;  but  that  there  are  many  exceptions 
to  this  rule,  if  it  be  a  general  rule,  must  be  quite  apparent. 

In  the  present  state  of  our  knowledge  upon  this  subject,  we  cannot 
go  further  than  to  say  that  of  plants  indigenous  to  the  temperate  zones, 
some  flourish  equally  on  either  continent,  while  others,  owing  to  some 
want  of  congeniality  in  climate  and  soil,  will  only  develop  their  peculiar 
properties  fully  in  the  localities  to  which  they  are  indigenous. 

At  the  gardens  in  New  Lebanon,  the  narcotic  herbs  indigenous  to 
Europe  are  cultivated  with  apparent  success,  and  some  of  the  extracts 
prepared  from  them  are  among  the  best  manufactured. 

The  classification  of  the  vegetable  materia  medica  best  adapted  to  the 
purposes  of  the  druggist  is  that  which  groups  the  different  parts  of 
plants  together,  as  indicated  at  the  commencement  of  this  chapter. 
This  is  the  arrangement  formerly  adopted  by  me  in  the  course  of  in- 
struction in  the  Philadelphia  College  of  Pharmacy,  and  nearly  adhered 
to  by  my  successor.  Prof.  Maisch.  Without  any  claim  to  a  scientific 
basis,  it  is  convenient,  and  affords  especial  advantages  to  the  student 
who  applies  himself  to  the  study  of  the  physical  peculiarities  of  the 
drugs. 

In  examining  students  with  the  special  object  of  teaching  them  to 
distinguish  different  drugs,  I  am  accustomed  to  take  up  those  most 
resembling  each  other  in  succession,  relying  chiefly  upon  the  exhibition 
of  characteristic  specimens,  and  the  ajiplication  of  the  ready  tests  sup- 
plied by  the  senses.  If  every  physician,  druggist,  and  pharmacist  were 
to  make  full  use  of  this  method,  there  would  be  very  few  instances  of 
mistaking  aconite  root  for  taraxacum,  or  briony  for  Colombo. 

The  preparation  of  the  material  for  powdering  consists  of  garbling  or 
sorting,  and  drying  it.  The  former  process  pertains  to  the  druggist, 
and  the  latter  mainly  to  the  drug  grinder. 

The  object  of  garbling  is  to  separate  any  impurities  or  adulterations, 
and  any  decayed  or  deteriorated  portions  of  the  drug.  In  nearly  all 
drugs,  especially  those  of  vegetable  origin,  there  are  great  variations  in 
quality,  and  even  in  the  same  lot  there  are  frequently  very  good  and 
quite  worthless  specimens.  As  an  illustration  of  this,  Chinese  rhubarb 
may  be  instanced :  the  roots,  when  broken,  are  found  to  vary  exceed- 
ingly in  quality,  even  in  the  same  case ;  some  are  heavy  and  compact  in 
structure,  breaking  with  a  very  uneven  fracture,  presenting  a  red  and 
yellow  marbled  appearance,  giving  a  gritty  impression  between  the  teeth, 
and  the  peculiar  bitter,  astringent  taste  characteristic  of  the  drug,  while 
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other  roots  are  comparatively  light,  spongy  in  structure,  and  almost 
destitute  of  the  peculiar  color  and  taste ;  others,  which  have  the  requi- 
site specific  gravity  and  the  external  appearance  of  a  good  article,  are 
dark-colored  within  and  quite  inferior ;  others  are  so  worm-eaten  as  to 
be  quite  worthless.  The  custom  of  some  druggists,  when  about  to  send 
a  lot  of  rhubarb  to  the  mill,  is,  either  to  send  it  in  the  mixed  condition 
in  -NA'hich  it  is  imported,  or  to  select  from  it  the  finest  pieces  for  separate 
sale,  and  for  a  sample,  and  send  all  the  inferior  roots,  with  perhaps  only 
a  small  portion  of  the  best,  to  be  poMxlered. 

A  druggist  who  exhibits  the  best  roots,  selected  in  this  way,  as 
a  sample  of  the  kind  powdered,  cannot  be  acquitted  of  a  gross  and 
unpardonable  fraud  upon  his  customers.  If  he  sends  the  whole  case, 
containing  good,  bad,  and  inditferent,  as  originally  imported,  he  may 
at  least  claim  that,  though  he  has  not  improved  the  quality  of  the 
medicine  in  reducing  it  to  po^\der,  he  has  not  rendered  it  worse.  But, 
with  a  view  to  furnishing  a  good  and  reliable  medicinal  agent,  without 
regard  to  price,  he  should  garble  his  rhubarb,  by  cracking  each  root, 
rejecting  the  decayed  and  otherwise  defective  pieces,  and  preserving  in 
the  form  of  powder  only  that  which  is  of  value.  This  is  done  by  some, 
who  are  more  desirous  of  a  reputation  for  the  quality  than  for  the  cheap- 
ness of  their  drugs. 

Notwithstanding  the  difficulty-  of  distinguishing  the  quality  of  medi- 
cines in  powder  by  their  sensible  properties,  we  have  in  the  case  of 
rhubarb,  general  indications  of  excellence  in  a  bright  yellow  color,  a 
heavy  and  compact  character,  in  which  the  particles  are  not  dustlike  and 
mobile  on  the  surface,  and  a  well-marked  and  unmixed  rhubarb  odor. 
By  a  careful  study  of  the  characteristics  of  powders,  their  colors,  com- 
pactness, or  mobility,  and,  above  all,  their  resemblance  in  odor  and  taste 
to  good  specimens  of  the  drug,  the  physician  and  pharmacist  may  reach 
considerable  skill  in  judging  of  their  quality,  and  even  in  detecting 
adulterations. 

In  a  subsequent  chapter  I  shall  have  occasion  to  refer  to  the  variable 
quality  of  powdered  gum-arabic ;  this  is  mainly  owing  to  the  neglect  of 
garbling,  or  to  the  use  of  the  rejected  portion,  after  garbling,  for  reduc- 
tion to  powder.  It  is  desirable  to  have  the  whole  gum  free  from  dusty 
and  gritty  particles  ;  in  this  condition,  it  is  more  elegant  and  convenient 
for  chemng,  and  for  making  the  nutritive  mucilaginous  drinks  so  much 
used  by  invalids,  and  it  commands  a  better  price.  It  is,  therefore,  cus- 
tomary to  sift  gum,  as  taken  from  the  case,  and  the  inferior  kinds  of 
powder  are  made  from  these  siftings,  which  contain  the  dust,  particles 
of  sand,  and  other  impurities. 

A  good  powdered  drug  must  invariably  command  an  advance  on  the 
price  of  the  drug  in  its  crude  state,  the  loss  by  drying,  waste,  cost  of 
powdering  (from  6  to  12  cents  per  pound),  and  other  incidental  expenses, 
to  say  nothing  of  the  loss  by  garbling,  furnishes  a  sufficient  answer  to 
those  who  complain  of  the  high  price  of  choice  powders. 

The  chief  reason  for  the  deficiency  in  the  quality  of  medicinal  powders 
is  found  in  the  reluctance  manifested  by  the  public,  and  retail  apothe- 
caries and  physicians,  to  pay  a  liberal  price  for  them.  Powders  are  not 
unfrequently  sold  at  a  less  price  than  the  whole  drug,  especially  when 
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the  article  is  costly,  and  of  variable  quality  in  commerce.  This  is  true, 
especially  of  rhubarb,  jalap,  gum-arabic,  and  the  spices,  which,  as  a 
general  thing,  cannot  be  recommended  in  powder  with  the  same  confi- 
dence as  in  the  unjjowdered  condition,  or  in  the  form  of  Galenical  prepara- 
tions, prepared  from  the  whole  or  contused  drug. 

Drying  and  Powdering. — When  a  drug  is  sent  to  be  ground  in  its 
ordinary  condition,  it  generally  requires  drying  previously  to  being  sub- 
mitted to  the  action  of  the  mill. 

Moist  and  tenacious  substances,  such  as  the  gum-resins,  opium,  aloes, 
squill,  jalap,  and  colocynth,  and  all  fresh  roots  and  herbs,  require  this 
treatment  to  a  certain  extent,  and  the  drug-mills  are  supplied  with  apart- 
ments, or  steam-baths,  adapted  to  it.  These  are  heated  to  a  temperature 
of  about  120°  F.,  and  the  drug  is  allowed  to  remain  in  them  as  long  as 
is  deemed  necessary  to  deprive  it  entirely  of  water. 

Some  drugs  are  injured  by  this  process ;  the  volatile  ingredient,  so 
often  the  active  principle,  suffers  great  loss,  and  the  resulting  powder 
is  comparatively  inefficient.  Myrrh  and  asafcetida  furnish  good  illus- 
trations of  this. 

This  difficulty  has  been  overcome  by  the  use  of  a  box,  made  of  well- 
seasoned  wood,  free  from  cracks  or  loose  knots,  lined  with  paper  2:)asted 
carefully  over  the  inside,  the  lid  being  hinged  on,  and  the  edge  of  the 
box  where  the  lid  rests  being  covered  with  thick,  soft,  white  skin. 
Shelves  are  arranged  on  which  to  support  the  substances  while  drying, 
and  a  tray  in  the  bottom  is  provided  for  holding  a  quantity  of  unslaked 
freshly  burnt  lime ;  after  the  lime  and  articles  to  be  desiccated  are 
arranged  in  the  case,  the  lid  is  securely  closed  and  kept  shut  for  such 
a  space  of  time  as  is  requisite  to  insure  the  absorption  of  the  moisture 
from  the  article  by  the  lime. 

On  the  other  hand,  substances  possessed  of  no  active  volatile  ingre- 
dient, but  containing  a  large  amount  of  water,  as  opium,  are  enhanced  in 
value  by  drying  and  powdering.  Some  specimens  of  opium  diminish 
in  drying  and  powdering  to  the  extent  of  20  per  cent.,  which,  if  the 
process  is  properly  conducted,  increases  the  efficiency  and  value  of  the 
drug  in  that  proportion.  Experiments  under  my  own  supervision  show 
about  an  average  loss  of  9  per  cent.,  in  reducing  tolerably  hard  opium 
to  the  pulverulent  condition.  It  is  on  this  account,  and  from  the  fact 
that  the  powder,  when  unadulterated,  is  more  nearly  uniform  in  its 
composition  than  the  drug  in  mass,  that  the  United  States  Pharmacopceia 
directs  the  use  of  powdered  opium  in  making  all  the  Galenical  prepara- 
tions of  that  drug. 

Elecampane  root  is  said  to  lose  seven-eighths  of  its  weight  in  drying; 
stramonium  leaves,  nine-tenths ;  hyoscyamus  and  belladonna  leaves, 
nearly  as  much.  If  these  plants  lose  nothing  but  moisture  in  the  proc- 
ess, and  retain  all  their  active  medicinal  properties  unimpaired,  it  is 
obvious  that  they  are  seven  or  eight  times  stronger  when  in  powder,  or 
in  a  dry  condition,  than  M'hen  recent.  It  is,  moreover,  a  generally 
received  opinion  that  vegetables  yield  their  virtues  by  infusion  more 
readily  when  dried  than  when  they  are  fresh. 

Oily  drugs,  such  as  flaxseed  and  mustard  seed,  offer  the  greatest 
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Fig.  113. 


obstacles  to  the  usual  methods  of  grinding,  and  millers  who  are  skilful 
adapt  their  processes  to  prevent  the  direct  pressure  of  the  grinding  sur- 
face, and  the  consequent  rise  of  temperature,  calculated  to  "  raise  "  the 
oil ;  they  adopt  a  cutting  rather  than  a  triturating  action,  using  a  pair 
of  horizontal  mill-stones,  sharp  and  "■  dressed,"  for  the  special  purpose, 
and  not  allowed  to  come  in  contact  in  the  course  of  their  revolutions. 
In  this  way  flaxseed  meal  may  be  produced  which  contains  the  oil  with- 
out appearing  greasy,  and  from  which  the  hull  and  chaif  have  been  sifted. 
If  the  attempt  is  made  to  reduce  these  oily  seeds  in  a  mortar,  the 
object  will  be  retarded,  if  not  frustrated,  by  the  pressing-out  of  the  oil 
before  the  requisite  disintegration  of  the  structure. 

A  difficulty,  liable  to  occur  in  pow- 
dering drugs  at  the  mills,  is  due  to  the 
accidental  admixture  of  foreign  sub- 
stances  with  them.  The  extensive 
grinding  surface  employed  becomes  so 
completely  covered  with  the  fine  pow- 
der, that  it  is  cleaned  with  great  difii- 
culty;  so  that  the  next  substance  in- 
troduced becomes  contaminated  with  it, 
sometimes  to  its  great  disadvantage. 
This  is  observed  in  certain  articles  of 
delicate  flavor,  as  orris  root  and  vanilla. 
The  plan  of  dusting  powders,  which 
insures  their  extreme  fineness,  and  the 
separation  of  any  earthy  impurity,  has 
gained  in  favor  of  late  years.  The  ap- 
paratus now  used  is  constructed  so  that 
the  powdered  drug,  when  it  has  passed 
between  the  grinding  surfaces,  is  thrown 
by  a  draught,  created  by  the  revolving 
stones,  to  a  height  of  about  five  feet, 
and  is  then  allowed  to  settle  upon  the 
adjacent  parts,  from  which,  after  it  has 
collected  in  sufficient  quantity,  it  is  re- 
moved. 

It  will  be  appropriate,  in  this  place, 
to  give  some  observations  upon  poAv- 
dering,  as  practised,  on  a  small  scale, 
in  the  shop  and  laboratory.  This  is 
accomplished  by  means  of  mortars, 
suited  to  the  different  processes  of  con- 
tusion and  trituration,  and  by  mills. 

Mortars  for  contusion  are  usually 
made  of  iron,  brass,  or  bell-metal,  of 
the  shape  shown  in  Fig.  113.  Contu- 
sion is  employed  for  powdering  and 
bruising  ligneous  substances  generally,  being  adapted  to  breaking 
apart  their  fibres,  and,  by  the  violent  attrition  of  the  coarser  particles 
with  each  other,  reducing  the  whole  to  a  more  or  less  fine  powder. 


Mortar  and  pestle  for  contusion. 
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Care  miist  be  taken  to  avoid  .treating  any  corrosive  substance  in  the 
iron  mortar,  thus  allowing  it  to  become  rusty ;  or,  if  this  should  occur, 
it  should  be  carefully  washed  out  with  diluted  muriatic  acid,  and  scoured 
with  clean  sand,  to  fit  it  for  use.  Any  adhering  material  should  be 
cleaned  away  immediately  after  the  mortar  is  out  of  use,  as  it  is  then 
more  easily  removed  than  if  allowed  to  remain  and  harden.  The  mortar 
is  thus  always  ready  for  use. 

In  powdering  substances  by  contusion  too  large  a  quantity  should  not 
be  introduced  into  the  mortar  at  one  time ;  if  the  mortar  is  small,  suf- 
ficient to  cover  the  bottom  for  the  depth  of  an  inch  or  two ;  the  flattened 
extremity  of  the  pestle  is  then  to  be  brought  into  direct  and  violent  con- 
tact with  it,  each  successive  stroke  being  aimed  at  the  same  spot  in  the 
centre  of  the  circle  formed  by  the  sides  and  bottom  of  the  mortar. 
Many  substances  are  too  stimulating  or  otherwise  injurious  to  allow  of 
their  being  advantageously  powdered  in  a  mortar,  and  the  practice  of 

Fig.  114. 


Wedgewood  mortar  and  pestle. 

employing  apprentices  in  this  way  is  more  honored  in  the  breach  than 
in  the  performance.  In  cases  of  necessity  a  cover  of  leather  secured 
around  the  rim  of  the  mortar  and  tied  to  the  pestle  at  such  a  point  as  to 
allow  of  its  free  movement  in  the  process  of  contusion  is  a  wise  precau- 
tion. "When  part  of  the  contents  under  treatment  assume  the  condition 
of  a  fine  powder,  which  is  exhibited  by  the  air  becoming  charged  with 
the  dust,  it  is  well  to  sift  it,  and  thus  separate  the  fine  from  the  coarser 
particles,  these  last  being  returned  to  the  mortar,  and  further  contused 
until  a  second  sifting  becomes  necessary,  and  so  on  till  it  is  finished.  A 
small  portion  of  the  drug  is  usually  left  in  powdering,  which  it  seems 
impossible  to  reduce  sufficiently ;  this  is  part  of  the  ligneous  portion, 
which  is  frequently  inert ;  the  drug-grinder  who  obtains  a  considerable 
quantity  of  this  gruff,  as  it  is  called,  usually  retains  it  for  admixture 
with  the  next  lot  of  the  same  drug  he  is  called  upon  to  grind,  in  this 
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way  reducing  somewhat  the  loss  upon  it:  he  is  usually  allowed  a  small 
percentage  for  this  necessary  deficiency  in  the  powdered  product. 

The  mortar  and  pestle  adapted  for  trituration  are  shown  in  Fig.  114. 
Such  a  mortar  requires  to  be  more  carefully  handled  than  one  for  con- 
tusion. It  is  adapted  to  the  reduction  of  saline  substances  and  chemicals 
generally  to  powder,  by  the  friction  of  their  particles  with  each  other, 
between  the  hard  and  rough  surfaces  of  the  mortar  and  pestle.  The 
ware,  being  brittle,  should  not  be  subjected  to  blows  with  the  pestle ;  it 
should  be  carefully  wiped  out  and  laid  away,  after  using,  so  as  to  be  dry 
and  clean  whenever  needed. 

The  mode  of  manipulating  with  the  wedgewood  mortar  and  ^^estle, 
after  placing  in  it  the  material  to  be  ground  to  powder,  is  to  grasp  the 
pestle  firmly  with  the  right  hand,  holding  the  mortar  with  the  left  if 
necessary,  and  gradually  to  traverse  the  mortar  with  the  pestle  from  the 
centre  outwards,  reaching  the  circumference  gradually,  by  a  sj)iral  motion; 
and  then,  by  reversing  the  direction  of  this  motion,  to  bring  the  pestle 
again  to  the  centre ;  in  this  way  all  parts  are  brought  fully  and  equally 
under  the  action  of  the  pestle.  AVhen  the  contents  of  the  mortar  become 
caked,  and  cease  to  fall  towards  the  centre,  when  agitated,  which  often 
happens  as  the  powder  becomes  very  fine,  a  spatula  should  be  occasion- 
ally run  around  the  sides  and  bottom,  to  loosen  and  mix  together  the 
different  portions. 

A  loose  and  careless  way  of  triturating  sul)stauces  is  jDroductive  of  no 
saving  of  labor ;  the  conditions  most  favorable  to  pulverization  by  tritu- 
ration are  a  constant,  uniform,  and  hard  grinding  motion  communicated 
to  the  pestle,  the  layer  of  powder  intervening  betAveen  it  and  the  mortar 
being  thin,  and  the  mortar  so  shaped  as  to  present  all  parts  of  it  equally 
to  the  action  of  the  pestle. 

INIany  substances  can  neither  be  reduced  to  powder  by  the  process  of 
contusion  nor  by  that  of  trituration ;  of  these,  nutmeg  may  be  instanced 

Fig.  115. 


Tobacco  knife. 


as  one  Avhich  is  most  conveniently  grated,  or  scraped  off  with  the  blade 
of  a  knife ;  vanilla  is  another  instance  :  this  may  be  cut  into  short  trans- 
verse pieces  \Adth  shears,  and  afterwards  triturated  with  a  third  substance ; 
if  reduced  with  a  view  to  infusion  or  displacement  with  alcohol,  sand 
may  be  conveniently  employed ;  if  water  is  to  be  used,  or  if  it  is  to  be 
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dispensed  in  a  dry  condition,  hard  lumps  of  sugar  may  be  advanta- 
geously substituted.  Many  oily  substances,  such  as  nutmeg  and  carda- 
moms and  other  aromatic  seeds,  can  be  made  into  convenient  powders 
with  dry  and  ligneous  substances,  although  themselves  unsuited  to  this 
form  of  preparation.  Orange-peel,  slippery  elm,  mezereon  bark,  liquorice- 
root,  are  best  comminuted  by  cutting  them  with  a  pair  of  shears,  or  a 
knife  fastened  on  a  lever,  such  as  tobacconists  use  for  cutting  tobacco 
into  plugs,  and  then  drying  them  and  introducing  them  into  a  suitaljle 
mill.  The  mode  of  cutting  a  piece  of  liquorice-root  into  convenient 
pieces  for  chewing,  is  shown  in  Fig.  115. 

Quassia,  guaiacum,  logwood,  and  red  saunders  are  chipped  Iw  ma- 
chinery, the  two  latter  for  use  in  the  arts. 

Camphor  is  easily  reduced  to  powder  by  adding  to  it  a  small  portion 
of  some  liquid  in  which  it  is  soluble,  as,  for  instance,  alcohol,  and  tritu- 
rating to  dryness ;  the  proportion  of  alcohol  proper  to  be  added  to  cam- 
phor for  this  purpose  is  about  1  minim  to  3  grains.  As  camphor  thus 
prepared  will  not  retain  its  impalpable  condition  alone,  it  is  desiral^le  to 
incorporate  with  it  immediately  any  dry  powder  with  which  it  is  designed 
to  be  mixed,  as,  for  instance,  precipitated  carbonate  of  lime,  where  it  is 
to  be  used  as  a  dentifrice. 

The  following  process,  by  my  friend,  H.  F.  Fish,  of  Waterbury,  Conn., 
is  adapted  to  furnish  a  permanent  powder  of  camphor :  To  1 6  ounces  of 
camphor  add  2  pints  of  alcohol  (sp.  gr.  .818).  In  a  porcelain  mortar 
triturate  1  drachm  of  magnesia  with  as  much  water  as  will  enable  the 
mixture  to  blend  freely  with  8  pints  of  water,  with  which  it  is  then  to 
be  thoroughly  mixed  in  a  suitable  wide-mouthed  bottle.  The  alcoholic 
solution  of  camphor  is  now  to  be  poured  into  this  in  a  thin,  slow  stream, 
constantly  stirring  the  fast-thickening  mixture.  A  dense,  white,  curdy 
"  separate  "  ensues,  which  gradually  condenses,  and  rises  to  the  top  of 
the  liquid.  When  collected  on  a  filter,  and  cut  with  a  spatula,  this  parts 
readily  with  its  moisture,  and  should  not  be  pressed  or  too  thoroughly 
dried  before  being  transferred  to  bottles  excluded  from  the  light.  The 
proportion  of  magnesia  is  only  1  grain  in  128,  and  constitutes  no  objec- 
tion to  its  use  for  most  purposes. 

This  method  is  objected  to,  as  it  leaves  the  powder  in  a  moist  condition, 
undesirable  for  an  errhine  or  tooth  powder.  A  process  which  is  free  from 
this  objection  is  that  of  Mr.  J.  C.  Loud,  in  which  the  camphor  is  placed 
in  a  small  copper  retort  4  inches  in  diameter  and  10  inches  in  height, 
with  a  curved  neck  2  inches  in  diameter  and  14  inches  long.  The 
chamber  into  which  the  camphor  is  sublimed  is  a  cube  of  3  feet,  made 
by  pasting  properly  sized  paper  over  a  light  frame.  After  the  retort 
neciv  is  well  luted  to  the  chamber,  heat  is  applied  to  the  retort,  by  lamp, 
or,  preferably,  by  sand-bath.  Thirty  minutes  suffice  to  sublime  one 
pound ;  if  packed  in  full  bottles,  well  excluded  from  air  and  heat,  it 
will  retain  its  pulverulent  condition  a  long  time. 

Some  gum  resins,  such  as  asafoetida,  are  too  tough  to  be  reduced  to 
powder  unless  previously  heated,  M'hich,  as  before  stated,  drives  off  a 
portion  of  their  active  principles,  while  those  which  appear  pulverizable 
cake  together  at  the  temperature  produced  by  the  friction  of  the  grind- 
ing surfaces.     These  should  be  powdered  in  very  cold  Aveather,  when 
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they  will  suiFer  no  loss  of  their  volatile  principles,  and,  if  carefully 
sifted,  will  retain  the  pulverulent  condition.  During  the  warm  season 
the  powder  is  liable  to  cake  somewhat,  but  yields  to  the  pressure  of  the 
pestle. 

The  powders  of  these  gum  resins,  as  met  with  in  commerce,  are  often 
nearly  worthless,  but  prepared  as  above,  even  powdered  asafoetida 
answers  an  excellent  purpose,  and  Avith  the  exception  of  its  increased 
tendency  to  deteriorate  from  the  greater  extent  of  surface  exposed  to  the 
action  of  the  atmosphere,  might  claim  a  place  among  the  aj)proved  prep- 
arations.   All  these  powders  should  be  kept  in  well-stopped  glass  bottles. 

Fm.  116. 


Hance's  drug-mill. 

Fig.  116  represents  a  convenient  mill  for  the  use  of  druggists  and 
pharmacists,  manufactured  by  Hance  Brother  &  White,  of  Philadelphia. 

It  is  an  improvement  on  Swift's  drug-mill,  figured  in  the  previous 
editions  of  this  work.  The  advantages  are  that  the  grinding  surfaces 
are  horizontal,  and  thus  retain  the  substance  for  a  longer  time  under  the 
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action  of  the  plates,  the  speed  being  mnltiplied  by  a  bevelled  gear-wheel 
working  into  one  of  smaller  diameter,  and  the  superior  strength  of  those 
parts  liable  to  the  greatest  strain.  For  further  remarks  relative  to  this 
mill,  the  reader  is  referred  to  a  paper  by  Thomas  J.  Covell,  in  the  20th 
vol.  Am.  Pharm.  Association  Proceedings,  page  180. 


Fi?.  117. 


Enterprise  drug-mill. 


Within  a  few  years  past  the  Enterprise  drug-mill  (Fig.  117)  has 
been  introduced  to  the  trade,  and  has  proven  very  useful  to  the  pharma- 


118  ON    THE    POWDERING    OF    DRUGS,    ETC. 

cist  as  Avell  as  the  dealer  who  supplies  apothecaries  with  many  of  the 
coarser  powders. 

This  mill  is  made  in  three  diffei-ent  sizes,  and  can  be  regulated  to 
grind  to  any  degree  of  fineness  or  coarseness  required,  and,  by  the  mere 
turning  of  a  thumb-screw,  can  be  opened,  and  the  cutters  removed  in  a 
minute.  The  form  of  the  cutters  is  designed  so  as  to  crush  and  reduce 
to  powder  almost  any  substance,  effectually  and  quickly,  at  the  same 
time  that  the  cutting  edge  is  never  destroyed,  thus  saving  the  expense 
of  recutting,  incident  to  the  ordinary  mill. 

Numerous  spice-  and  coffee-mills,  sold  by  dealers  in  household  and 
agricultural  implements,  Avill  be  found  to  serve  useful  purposes  in  the 
pharmaceutical  store,  and  will  often  prevent  a  resort  to  contusion  in  the 
iron  mortar,  a  noisy  and  laborious  method  of  comminuting  drugs,  now 
much  less  used  than  formerly.  Before  introducing  tough  and  pliable 
substances,  such  as  squill  ancl  gentian,  into  the  mill,  they  should  be  well 
dried ;  the  larger  roots  and  barks  require  to  be  first  broken  with  a 
hatchet,  or  suitable  knife,  before  grinding,  and  some  will  need  to  be 
first  passed  through  the  mill  set  for  the  coarse  powder,  and  then,  the 
mill  being  regulated,  they  can  be  reduced  to  the  required  condition  by 
repeatedly  passing  them  through  it.  The  season  of  the  year  for- pow- 
dering is  not  a  matter  of  indifference,  and  it  is  believed  that  few  drugs 
would  prove  intractable  in  the  frosty  weather  of  winter.  So  constant 
is  the  demand  for  powders  of  the  various  degrees  of  fineness  adapted  to 
treating  the  several  preparations,  that  it  would  prove  a  useful  precau- 
tion for  the  pharmacist  to  appropriate  a  few  days,  during  the  winter,  to 
preparing  them  for  the  year,  each  being  passed  through  the  appropriate 
sieve,  and  put  away  in  a  tin  box,  properly  labelled,  till  required  for  use. 

Sifting. — The  fineness  of  powders  is  usually  regulated  by  the  use  of 
sieves  which  will  separate  particles  of  different  degrees  of  division ;  the 
finest  bolting-cloth  will  only  pass  those  which  are  almost  impalpable, 
while  coarser  sieves  are  adapted  to  the  preparation  of  powders  suited  to 
percolation.  In  all  cases  when  the  powder  is  to  be  used  in  divided  por- 
tions, care  should  be  taken  to  mix  the  different  siftings  thoroughly  to- 
gether, as  the  more  ligneous  and  least  active  portions  usually  resist  the 
operation  of  the  pestle  longest  and  are  in  the  last  siftings. 

The  usual  kind  of  sieve  is  made  in  the  form  of  a  drum,  and  is  des- 
ignated according  to  the  number  of  Avires  or  meshes  to  the  Imear  inch  ; 
Nos.  20  and  40,  which  are  adapted  to  coarse  powders  to  be  used  for 
percolation  in  the  preparation  of  certain  tinctures  and  fluid  extracts, 
have  20  and  40  meshes  respectively  to  the  linear  inch ;  while  No.  60  or 
80  gauze,  or  bolting-cloth,  which  separates  all  but  the  very  finest  par- 
ticles, are  used  in  preparing  powders  adapted  to  internal  use.  In  the 
United  States  Pharmacopoeia,  the  terms  very  fine,  fine,  moderately  fine, 
moderately  coarse,  and  coarse  are  used,  the  powder  passed  through  a 
sieve  of  80  or  more  meshes  to  the  linear  inch  being  designated  as 
very  fine ;  through  one  of  60  meshes,  fine ;  through  one  of  50  meshes, 
moderately  fine ;  through  one  of  40  meshes,  moderately  coarse;  and 
through  one  of  20  meshes,  coarse.  It  must  not  be  supposed  that  the 
sieve  of  No.  80  is  nearly  as  fine  as  the  dusted  powders  sold  in  com- 
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merce — a  fine  bolting-cloth  will  give  more  than   100  meshes  to  the 
inch. 

An  inclosed  cylinder  or  many-sided  figure  is  the  best  form  for  a  sieve ; 
by  rotating  it  on  its  axis  its  contents  are  thrown  constantly  njjon  a  fresh 
portion  of  the  gauze,  and  thus  subjected  to  the  most  favorable  condi- 
tions for  the  separation  of  their  fine  particles. 

Fig.  118  represents  a  sifting  machine,  patented  by  Samuel  Harris,  of 
Springfield,  Mass.,  which  is  well  adapted  to  facilitate  the  process.  It 
consists  of  a  wooden  box,  with  ^.     . .  „ 

a  flange,  upon  which  an  ob- 
long sieve  is  made  to  move  by 
a  wheel  and  crank,  the  con- 
struction of  which  is  shown 
in  the  drawing ;  by  closing 
the  lid  the  dust  is  prevented 
from  rising  in  the  air,  and 
one  of  the  most  common 
causes  of  waste  and  annoyance 
is  thus  obviated.  The  pow- 
der, as.  it  falls  from  the  sieve, 
is  received  into  a  close-fitting 
drawer  beneath.  The  sieve  is 
movable,  so  as  to  be  emptied 
without  inconvenience,  and  by  having  sieves  of  different  degrees  of  fine- 
ness, it  will  be  obvious  that  the  apparatus  may  be  adapted  to  all  the  pur- 
poses of  the  pharmacist.  The  sizes  of  this  apparatus  are  so  varied  as  to  suit 
numerous  purposes,  not  only  in  pharmacy,  but  in  the  arts  and  in  agriculture. 

The  operation  of  sifting  may  also  be  varied  according  to  the  degree 
of  fineness  required  in  the  powder.  To  pass  the  finest  particles  only 
the  sieve  should  be  gently  agitated,  the  powder  being  laid  lightly  upon 
it,  and  the  operation  being  suspended  as  soon  as  it  has  ceased  to  pass 
through  readily ;  the  plan  of  rubbing  the  powder  over  the  sieve  w^ith 
the  hand,  thus  using  more  or  less  pressure  to  force  it  through  the  meshes, 
may  be  pursued  when  the  fineness  of  the  powder  is  not  so  much  desired 
as  the  rapidity  of  the  process  ;  but  this  practice  ought  not  to  be  pursued 
with  bolting-cloth  sieves,  as  it  tends  to  injure  them  very  much. 

The  difficulty  constantly  met  with  by  pharmacists,  of  fine  powders 
becoming  caked  into  soft  masses,  is  conveniently  remedied  by  the  use 
of  the  little  instrument  called  Blood's  patent  flour-sifter,  which  is  con- 
structed with  a  curved  wire-gauze  bottom,  over  which  a  rounded  wooden 
bar  moves  by  means  of  a  lever,  which  also  serves  as  a  handle  to  the 
apparatus.  It  is  constructed  for  household  purposes,  but  could  hardly 
be  better  adapted  for  resifting  fine  powders,  or  for  mixing  powders,  as 
frequently  required  by  pharmacists ;  it  is  procurable,  at  small  expense, 
at  the  stores  for  the  sale  of  household  articles. 


Harris's  sifting  machine. 


Precipitation. — The  term  precipitation  refers  to  the  separation  of  a 
solid  substance,  whether  in  crystal,  in  powder,  or  in  a  moist,  tenacious 
mass,  called  a  magma ;  whether  it  falls  to  the  bottom,  floats  in  flocculse, 
collects  near  the  surface,  or  remains  diffused  throughout  the  liquid. 
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This  separation  is  brought  about  by  a  chemical  or  other  chauge  aifect^- 
ing  sohibiKty,  and  the  substance  added  to  produce  it  is  called  the  pre- 
cipitant ;  the  solid  substance  produced,  the  precijiitate.  Precipitation  is 
frequently  produced  by  the  play  of  affinities,  affording  an  insoluble  sub- 
stance from  elements  which,  as  previously  combined,  constituted  soluble 
compounds ;  for  instance,  where  solutions  of  chloride  of  sodium  and  of 
nitrate  of  silver  are  added  to  each  other,  chloride  of  silver  and  nitrate  of 
sodium  are  produced,  the  former  an  insoluble  salt,  and  hence  precipitated. 

"Whenever  two  or  more  chemical  substances  in  solution  are  mixed,  if 
the  elements  of  an  insoluble  compound  are  present,  that  insoluble  com- 
pound will  be  precipitated. 

Another  cause  of  precipitation  is  any  change  in  a  liquid  by  which  it 
ceases  to  be  a  solvent  for  the  particular  substance  in  solution.  Substances 
soluble  in  alcohol,  such  as  iodine,  camphor,  and  the  resins,  on  the  addi- 
tion of  ^A-ater,  are  precipitated,  liecause  the  alcohol  forms  with  "water  a 
h'quid  in  which  they  are  insoluble. 

With  a  view  to  collecting  precipitates  deep  vessels  should  be  employed, 
preferably  larger  at  the  bottom,  as  in  the  drawing ;  they 
favor  the  ready  decantation  of  the  liquid. 

The  strength  of  tlie  solutions  mixed  determines  the  den- 
sit}'  of  the  precipitate,  and  hence,  in  cases  where  this  quality 
is  desirable  in  the  product,  and  where  it  is  an  object  to  col- 
lect the  precipitate  in  small  balk  with  reference  to  its  con- 
venient "washing,  the  solutions  are  made  correspondingly 
strong.  Hot  solutions  should  be  used  in  preference  to  cold, 
with  a  view  to  the  same  ol^ject,  and  also,  in  the  case  of 
Precipitation  iodide  of  lead  and  biniodide  of  mercury,  which  are  solui)le 
in  the  hot  liquid,  to  ])roduce  handsome  and  well-defined 
crystals  on  cooling. 

Many  of  the  insolul^le  powders  are  obtained  by  precipitation,  as,  for 
example,  precipitated  carl)onate  of  calcium  jirepared  by  adding  a  solu- 
tion of  carbonate  of  sodium  to  a  solution  of  chloride  of  calcium.  As 
a  result  of  the  reaction  the  insoluble  carbonate  of  calcium  is  produced, 
and  is  thrown  down  in  the  form  of  a  powder. 

It  is  worthy  of  remark,  in  regard  to  these  powders  generally,  that 
they  are  composed  of  very  small  crystals.  Their  fineness  is  dependent 
upon  the  temperature  and  degree  of  concentration  of  the  liquids  when 
mixed.  ^Yhen  the  solutions  are  hot  and  concentrated,  the  reaction  takes 
place  suddenly,  and  the  powder  is  very  fine ;  when  they  are  cold  and 
more  dilute,  the  precipitate  is  deposited  gradually,  and  more  perfectly 
assumes  the  crystalline  form ;  or  if  the  preciijitate  is  not  entirely  insolu- 
ble, it  is  deposited  in  crystals  from  the  hot  solution  on  cooling. 

Tartar  emetic  is  obtained  in  a  very  fine  powder,  suitable  for  prepar- 
ing the  ointment,  by  dissolving  it  in  water,  so  as  to  form  a  strong  solu- 
tion, and  then  pouring  it  into  alcohol.  The  strong  affinity  of  water  for 
alconol  causes  them  to  unite,  and  the  tartar  emetic,  being  less  soluble  in 
the  alcoholic  liquid,  is  thrown  down  in  an  impalpable  powder. 

In  a  similar  manner  a  pure  powder  of  ferrous  sulphate  may  be 
obtained,  if  its  filtered  solution,  acidulated  with  sulphuric  acid,  is  added 
to  strong  alcohol ;  the  ferric  sulphate  remains  in  solution,  while  the 
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ferrous  sulphate  is  precipitated  in  the  form  of  a  crystalline,  lio;ht-greeu- 
ish  powder,  which  should  be  rapidly  dried  in  a  current  of  air,  and  is 
then  less  prone  to  oxidation  than  the  ordinary  crystallized  salt. 

Granulation. — This  is  a  process  for  obtaining  certain  substances 
soluble  in  water,  in  a  pulverulent  form,  by  evaporating  the  solution 
with  constant  stirring  until  all  the  moisture  is  dissipated,  and  is  most 
generally  a^Dplied  to  collecting  certain  chemicals  which  are  crystallized 
with  difficulty  or  are  very  deliquescent ;  carbonate  and  citrate  of  potas- 
sium are  familiar  instances  of  this.  In  the  case  of  the  latter  salt,  the 
heat  must  be  carefully  managed  or  the  product  may  be  burned.  The 
process  is  applicable  only  to  a  few  articles  which  are  freely  soluble  and 
not  readily  decomposed  or  volatilized  by  heat.  The  granulated  powders 
thus  obtained  are  generally  quite  different  from  the  powders  made  by 
mechanical  means.  They  may  be  gritty,  from  being  composed  of  small 
crystals,  or  in  the  case  of  deliquescent  salts  they  may  have  a  globular 
form,  from  the  heat  being  continued  till  most,  if  not  all,  of  the  water  of 
ciystallization  has  been  expelled. 

Ehdriat'ion. — Another  process  for  obtaining  some  powders  is  that 
known  as  elutriation.  The  article  to  be  powdered  is  ground  in  a  mor- 
tar with  a  large  quantity  of  liquid,  and  this  is  poured  off  into  a  precipi- 
tating jar.  After  the  subsidence  of  the  finest  particles  the  clear  liquid  is 
again  returned  to  the  coarser  portion  which  is  ground  anew  with  the 
liquid,  the  clecantation  and  collection  of  the  powder  are  continued  until 
the  process  is  completed. 


CHAPTEK    II. 

ON  SOLUTION  AND  FILTRATION. 

THERE  are  two  objects  in  view  in  this  process,  and  the  principal 
feature  in  the  classification  of  solutions  is  founded  on  this  fact. 

The  simplest  kind  is  that  in  which,  by  the  use  of  an  appropriate 
liquid,  we  overcome  the  attraction  of  aggregation  in  a  solid  body, 
rendering  its  particles  invisible  and  more  susceptible  to  chemical  action, 
and  more  readily  assimilated  when  taken  into  the  stomach.  The  liquid 
used  for  this  purpose  is  called  a  solvent,  and  water,  the  great  neutral 
solvent,  is  most  used  in  preparing  them,  though  alcohol,  ether,  chloro- 
form, and  fixed  oils  are  also  more  or  less  employed  as  pharmaceutical 
solvents. 

Such  solutions  are  designated  simjjle  solutions  when  the  dissolved 
body  may  be  recovered  without  having  undergone  any  chemical  change, 
on  the  evaporation  of  the  solvent,  or  its  removal  in  some  other  way. 
When  the  solution  of  a  body  is  attended  with  some  chemical  alteration, 
either  composition  or  decomposition,  the  term  complex  or  chemical  solu- 
tion may  be  applied  to  it. 

It  is  but  rarely  the  case  that  the  simple  solvents  above  named  produce 
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decomposition  in  dissolving  a  body ;  the  solvents  for  effecting  chemical 
solution  are  mostly  acid  or  alkaline  liquids. 

A  large  number  of  the  solutions  used  in  medicine  are  effected  by 
inducing  chemical  changes  among  the  ingredients  introduced  into  them, 
sometimes  yielding  soluble  compounds  Avhere'one  or  more  of  the  original 
ingredients  were  insoluble.  Such  processes  are  frequently  accompanied 
by  the  generation  of  heat,  and  the  change  of  color  and  odor,  the  latter 
by  the  neutralization  of  volatile  acids  or  bases.  Effervescence  is  always 
produced  when,  by  the  action  of  an  acid  or  an  acid  salt,  carbonic  or 
another  of  the  few  gaseous  and  sparingly  soluble  acids  is  set  free ;  in 
this  case  there  is  usually  no  change  of  temperatm-e  observed,  as  the  heat 
produced  by  the  chemical  reaction  is  rendered  latent  by  the  gas.  In 
the  preparation  of  solution  of  citrate  of  magnesium  from  citric  acid  and 
calcined  magnesia,  the  mixture  becomes  hot,  while,  if  the  carbonate  of 
magnesium  is  used,  the  solution  remains  cold,  and  the  same  phenomena 
are  observed  on  the  neutralization  of  other  acids  by  bases  and  their  cor- 
responding cai'bonates. 

AYhen  we  speak  in  general  terms  of  the  solubility  of  any  solid  sub- 
stance, we  have  reference  to  its  relation  to  water,  the  term  being  an 
approximate  one.  Very  few  substances  exist  in  nature  wholly  insoluble ; 
and  as  there  is  no  line  between  the  least  soluble,  and  those  which  are 
freely  dissolved  under  ordinary  circumstances,  the  term  is  not  adapted 
to  use  where  accuracy  or  precision  of  language  is  required. 

Solution  is  accomplished  by  bringing  the  material  under  treatment 
into  contact  with  the  solvent  under  favorable  circumstances;  these 
relate,  1st,  to  temperature ;  2d,  to  the  state  of  aggregation  of  the  solid ; 
3d,  to  its  position  in  relation  to  the  solvent. 

Hot  liquids  dissolve  substances  'with  greater  facility  than  do  cold ; 
with  exceptions,  among  which  are  lime,  its  citrate  and  acetate,  ancl 
chloride  of  sodium.  Though  heat  favors  solution,  there  are  no  sub- 
stances wholly  insoluble  in  the  cold,  which  dissolve  by  the  aid  of 
increased  temperature.  In  addition  to  the  greater  solvent  power  of  hot 
liquids,  the  cui'rents  produced  by  the  process  of  heating  them  favor  the 
more  rapid  solution  of  the  contained  solids,  as  shaking  up  the  vessel 
favors  the  same  result. 

To  facilitate  solution  in  a  small  way,  mortars  are  much  employed ; 
■p.^  ,^„  they  serve  the  double  purpose  of  reducing 

the  solid  to  powder,  and  of  facilitating  its 
intimate  mixtm*e  throughout  the  liquid. 
Mortars  of  porcelain  ware  (Fig.  120)  are 
most  suitable  for  this  purpose;  they  are 
used  as  follows :  The  substance  to  be  dis- 
solved is  first  placed  in  the  mortar  and 
rubbed  into  a  powder,  by  which  the  extent 
of  surface  to  be  brought  in  contact  with 
the  liquid  is  greatly  increased.     The  proc- 

Porcelain  mortar.  J-        -,     , .  ^  i        | 

ess  ol  solution  proceeds  more  slowly  as 
the  liquid  becomes  more  nearly  saturated,  hence  a  small  portion  of  the 
solvent  is  first  added  and  triturated  with  the  powder ;  as  soon  as  this 
portion  seems  to  be  nearly  saturated,  it  is  poured  into  another  vessel, 
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and  an  additional  portion  of  the  solvent  added,  triturated,  and  poured  oif 
in  the  same  way ;  a  fresh  portion  again  being  added,  the  process  is  re- 
])eated,  and  so  continued  till  the  powder  has  disap])eared.  The  liquids 
tiuis  obtained,  being  mixed,  furnish  a  stronger  solution  than  could  be 
prepared  in  the  same  length  of  time  under  the  ordinary  circumstances 
of  contact. 

When  a  weak  solution  is  to  be  made,  especially  of  a  delicate  chemical 
substance,  like  nitrate  of  silver,  a  good  way  is  to  drop  the  crystals  or 
})owder  into  the  liquid  previously  placed  in  a  clean  vial  of  suital)le  size, 
to  which  a  cork  has  been  fitted,  and  to  shake  it  up  until  dissolved. 
This  should  only  be  done  in  the  case  of  very  soluble  substances,  and  the 
shaking  should  be  continued  as  long  as  any  portion  remains  undissolved. 

A  good  arrangement  for  eifecting  solution  by  what  is  called  circulatory 
disi)lacement,  is  to  place  the  solid  on  a  perforated  diaphragm  resting 
beneath  the  surface  of  the  liquid,  or  to  inclose  it  in  a  bag  of  some  porous 
material,  and  suspend  it  by  a  thread  in  the  vessel  near  its  top.  By  this 
contrivance,  that  2)ortion  of  the  liquid  having  the  greatest  solvent  power, 
because  the  least  charged  with  the  substance,  is  always  in  contact  with 
the  solid  ;  the  solution,  as  it  becomes  saturated,  becomes  denser  and  sinks 
to  the  bottom,  displacing  the  portion  less  charged  with  the  solid  ingre- 
dient, which,  in  consequence  of  its  less  specific  gravity,  tends  to  the  top, 
thus  keeping  up  a  continual  circulation  in  the  fluid  favorable  to  the 
object  in  view.  In  large  operations  in  the  arts  where  it  is  impossible  to 
shake  or  to  stir  the  liquid  conveniently,  an  arrangement  based  ujjon  this 
principle  is  adopted,  and  in  smaller  pharmaceutical  operations  Squire's 
infusion  mug,  figured  in  a  subsequent  chapter,  will  be  found  to  answer 
a  good  purpose. 

The  term  saturated,  besides  its  physical  and  pharmaceutical  applica- 
tion as  above,  is  employed  to  signify  that  an  acid  is  neutralized  by  an 
alkali,  or  vice  versa ;  or,  in  other  words,  that  an  equivalent  proportion 
of  one  substance  has  combined  with  an  equivalent  proportion  of  another, 
for  which  it  has  an  affinity ;  they  are  then  said  to  have  saturated  each 
other.  The  term,  when  used  for  this  purpose,  may  be  said  to  be  a  strictly 
chemical  one,  but  Avhen  employed  as  above,  to  designate  the  point  at 
which  a  liquid  ceases  to  dissolve  a  solid  body,  it  is  used  in  a  pharma- 
ceutical sense.  It  is  worthy  of  remark  that  the  saturated  solution  of 
one  salt  is  frequently  a  solvent  for  other  salts,  a  quality  of  great  value 
in  the  preparation  and  purification  of  salts  in  the  arts. 

Rapid  solution,  even  when  not  accompanied  by  chemical  reaction, 
generally  causes  a  reduction  of  temperature,  and  thus  retards  the  process 
to  a  certain  extent ;  this  is  due  to  the  increase  of  capacity  of  bodies  for 
caloric,  while  passing  from  the  solid  into  the  liquid  state ;,  or,  in  other 
words,  to  the  absorption  of  heat.  This  heat  becomes  insensible,  and  is 
called  latent  heat,  but  it  is  .set  free  again  on  the  body  resuming  the  solid 
form. 

In  arrangements  for  solutions  on  a  large  scale,  it  becomes  important 
to  counteract  this  effect  by  contrivances  for  keeping  up  the  temperature 
of  the  liquid  ;  this  is  conveniently  accomplished  by  jets  of  steam  or 
coils  of  steam-pipe. 

Solutions  are  not  confined  to  solids  in  liquids.     One  liquid  may  dis- 
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solve  in  another,  as,  for  instance,  ether  in  -water,  and  essential  oils  in 
alcohol.  When  no  chemical  combination  takes  place,  volume  and  tem- 
perature remain  unaltered,  while  chemical  combination  of  the  two  liquids 
is  generally  accompanied  by  a  rise  of  temperature,  and  a  condensation 
of  their  volume ;  the  mixing  of  water  with  strong  alcohol  and  concen- 
trated acids  furnish  such  examples. 

Gases  are  also  capable  of  being  dissolved  by  liquids,  and  if  they  are 
soluble  therein  to  any  extent,  the  process  is  accompanied  by  a  rise  of 
temperature,  because  the  latent  heat  of  the  gas  becomes  sensible  again, 
on  assuming  a  denser  state  of  aggregration,  hence  the  application  of 
cold  or  freezing  mixtures  favors  the  solubility  of  the  gases,  by  counter- 
acting tliis  sensible  heat.  An  increase  of  pressure,  by  condensing  the 
volume  of  a  gas,  is  also  favorable  to  its  solution  in  liquids. 

Filtration  and  Steaining. — The  object  of  this  process  is  to  sep- 
arate any  undissolved  or  precipitated  substance  suspended  in  a  liquid 
from  the  liquid  itself.  AVhen  the  liquid  is  viscid,  and  contains  only 
motes  of  an  appreciable  size,  as,  for  instance,  when  a  syrup  has  been 
prepared  from  sugar  contaminated  with  insoluble  imjmrities,  a  sufficient 
filter  may  be  constructed  of  flannel  or  Canton  flannel  by  folding  over  a 
square  piece  in  the  manner  indicated  in  the  figure,  the  line  c  d  being  laid 
over  the  line  c  a,  and  united  by  a  seam ;  the  bag  thus  formed  is  pointed 
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Flannel  f?trainer. 

at  c,  and  oj^en  from  a  to  6,  the  line  a  c  l^eing  lapped  over  to  form  the 
seam.  In  using  this  strainer,  the  long  end  projecting  towards  the  point 
b,  beyond  the  dotted  line  e  f,  may  be  turned  over  the  side  of  the  vessel, 
by  which  the  strainer  will  be  kept  in  its  place  while  the  liquid  is  poured 
into  the  opening  at  the  top. 

In  small  operations  this  may  be  superseded  by  stretching  a  piece  of 
flannel,  or  other  suitable  material,  over  the  top  of  a  funnel,  and  pouring 
the  liquid  upon  it.  With  a  viscid  material  this  will  only  partially  suc- 
ceed, especially  if  the  strainer  sinks  into  direct  contact  with  the  sides  of 
the  funnel.  In  chemical  processes,  the  method  of  stretching  a  strainer 
across  a  square  wooden  frame,  and  suspending  this  over  an  open  vessel, 
is  resorted  to,  but  without  the  advantage  of  jDressure  which  is  obtained 
by  the  use  of  tlie  deeper  conical  bag.  Bags  of  felt  may  be  obtained 
■of  the  hatters,  which  are  very  well  adapted  to  the  filtration  of  oils; 
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their  shape  fits  them  to  being  suspended  over  the  receiving  vessel,  prop- 
erly protected  from  the  dust. 

Figs.  123  and  124  represent  an  apparatus  I  have  been  using  for  some' 

Fig.  124. 


Fig.  123. 


Fig.  125. 


Apparatus  for  straining-  syrups,  etc. 


Physick's  jelly  strainer. 


Fig.   126.- 


time  past  for  straining  syrups.  Fig.  123  is  a  tin  bucket,  into  which  a 
funnel-shaped  wire  support,  Fig.  124,  is  suspended,  resting  on  a  bucket- 
by  a  projecting  rim  at  the  top ;  a  jelly  bag  is 
here  unnecessary,  as  a  sufficiently  large  square 
or  round  piece  of  flannel  laid  upon  the  wires 
will  assume  a  convenient  position  for  use. 

Fig.  125  represents  in  section  a  contriv- 
ance for  straining  jellies,  attributed  to  the  late 
Dr.  Physick,  and  made  by  Isaac,  S.  Williams, 
of  Philadelphia.  A  wire  support  fits  into  a 
funnel,  which  is  soldered  into  a  vessel  designed 
to  be  kept  full  of  hot  water,  so  as  to  prevent 
the  cooling  and  thickening  of  the  jelly  during 
straining. 

Fig.  126  exhibits  a  filter  for  fixed  oils,  also 
well  adapted  to  viscid  liquids  and  syrups. 
The  upper  cylindrical  vessel  of  tinned  iron, 
A,  is  about  22  inches  high  and  10  inches  in 
diameter,  with  a  flanch  rim  soldered  on  the 
bottom,  of  rather  less  diameter  and  about  an 
inch  wide,  so  as  to  fit  firmly  into  the  open  top 
of  another  cylindrical  vessel,  B,  of  the  same 
diameter,  18  inches  high.  The  upper  vessel 
is  furnished  Avith  a  lid,  and  with  an  L-shaped 
tube  and  stopcock  c,  which  penetrates  the  side 
close  to  the  bottom,  and  fits  into  another  tube, 
d  at  e,  which  tube  opens  into  the  lower  vessel 
close  to  its  base,  and  is  further  secured  to  B  by 
a  tubular  stay.  The  filtering  medium  is  a  cone 
of  hat  felt,  projecting  upwards  from  near  the 
bottom  of  the  lower  vessel.  This  is  arranged  on  a  projecting  ledge, 
penetrated  with  six  holes  with  threads  cut  in  them,  in  which  fit  pointed 
thumb-screws  with  shoulders.     On  this  ring  fits  a  similar  one  of  some- 
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what  less  diameter,  furnished  with  corresponding  holes,  through  which 
the  thumb-screws  readily  pass  as  far  as  the  shoulders,  and  are  thus 
capable  of  binding  the  two  rings  closely  together.  The  felt  filter, 
having  been  cut  to  the  diameter  of  the  vessel,  is  slipped  down  so  as 
to  rest  evenly  upon  the  lower  ring,  the  upper  is  then  placed  over 
it  so  as  to  avoid  overlapping  of  the  felt,  and  then  the  thumb-screws, 
being  pressed  through  the  felt,  are  securely  screwed  into  the  lower 
ring,  which  binds  the  rings  so  closely  as  to  make  a  tight  joint ;  the 
lower  vessel  is  also  supplied  with  a  stopcock  at  /  to  draw  off  the 
filtered  oil.  The  stopcock  c  being  closed,  the  upper  vessel  is  fitted  in  its 
jslace,  and  the  tube  joint  e  rendered  tight  by  Avrapping  with  isinglass 
plaster ;  when  this  is  dry  the  upper  vessel  is  filled  wdth  the  oil  and  the 
stopcock  c  opened.  The  apparatus  should  be  placed  near  a  source  of 
heat,  so  that  it  may  reach  120°  F.,  and  as  the  filtered  oil  accumulates 
above  the  felt,  it  should  be  drawn  oiF  so  as  not  to  retard  the  process. 
The  advantage  is  gained  in  this  apj)aratus  of  the  imj^urities  settling 
away  from  the  filter  rather  than  accumulating  upon  it.  It  is  the  inven- 
tion of  William  R.  Warner,  of  Philadelphia.  One  of  this  size  is  capa- 
ble of  filtering  a  barrel  of  oil  in  a  day. 

All  the  advantages  of  this  apparatus  may  be  obtained,  and  the  upper 
vessel  done  away  with,  by  attaching  a  pipe  to  a  barrel, 
or  any  other  vessel  in  which  the  oil  is  kept,  it  having 
been  raised  to  a  shelf  or  some  place  high  enough  to  give 
a  pressure  adequate  to  force  the  oil  through. 

A  most  useful  strainer,  Avhere  large  quantities  of  syrup 
are  to  be  strained,  is  made  of  cotton  flannel,  by  sewing  it 
into  the  shape  of  a  long  bag,  terminating  in  a  point, 
to  the  inner  surface  of  which  at  the  point  a  strong 
tape-loop  is  sewed.  When  used  the  larger  end  is  bound 
securely  to  a  wide-mouthed  tin  funnel,  and  this  rests 
upon  the  top  of  a  tall  cylinder  of  tin,  or  is  supported 
in  a  barrel  near  the  top,  the  loop  is  drawn  up  to  the 
top  of  the  funnel  and  a  bar  of  wood  is  slipped  through 
it,  the  ends  resting  upon  the  sides  of  the  funnel.  In 
this  way  a  very  large  extent  of  filtering  surface  is  ob- 
tained, which  being  kept  from  the  cooling  effects  of 
the  atmosphere  and  from  currents  of  air,  no  loss  is  sus- 
tained by  evaporation.  The  accompanying  figure  shows  a  section  of 
this  ajjparatus. 

This  process  is  called  strainmg,  though  a  kind  of  filtration.  In 
pharmacy,  infusions,  decoctions,  syrups,  fixed  oils,  and  melted  ointments 
are  subjected  to  it  in  order  to  separate  foreign  ingredients.  They  pass 
through  the  strainer  with  much  greater  facility  when  quite  hot,  though 
in  the  case  of  the  fixed  oils  and  syrups,  clearer  products  are  obtained  by 
■conducting  the  operation  in  the  cold,  and  by  using  several  thicknesses 
of  flannel,  or  by  employing  Canton  flannel  with  the  nap  on  the  inside. 
Coarse  linen  is  sometimes  better  than  flannel,  especially  when  consider- 
able pressure  is  to  be  emijloyed,  as  in  extracting  the  juice  from  the  pulp 
in  making  fruit  syrups. 


Straining  differs  from  clarification  in  its  mechanical  action. 


The  latter 
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(ciiii  is  a|)pli«'<l  will  re  iIh'  iiii]»iirili('>  to  Im*  Hcpnratcd  an- dcpd-itr-il  on 
accniiiit  of  their  ^iN'Mtcr  >|Mci(ic  gravity,  or  hy  l»ciii^  n-iulcrcil  In-.iviei' 
hy  tlx'  a|>|»iica(i()ii  of  lical,  or  where,  hy  the  addition  of"  a  foreijfii  miIi- 
staiiee,  ihev  are  a<:<xrejriited  to<^ether  and  .se|)arat<'(l  as  a  eoajridiiin. 

When  tlie  |)reci|»i(ate  is  lieavy,  <ir  the  e<iai:uhiiM  olitained  is  snflieicntly 
eoni|)aet  to  lie  readily  removed  from  the  sni-faee^  tin-  Ii«jnid  ma\'  he  ]K»ure«| 
oil"  clear,  f"re(|uently  to  almost  the  last  droj),  hythe  aid  of  a  j)reei|iitatioii 
jar.  The  .same,  ohjcet  may  he  attained  hythe  nse  of  a  well -chosen  wide- 
iiioiithed  ])iu;kin^  bottle,  with  a  round  shoulder,  into  the*  conrjivity  of 
which    the    |)reci|titate   sul>sides,  while   the    litjuid    i-  <|i)ietlv  )Miiired    oil'. 


Fig.  128. 


Fig.  VI'J. 


In  .separating  a  clear  sujiernatant  liquid  from  a  deposited  j^recipitate,  or 
for  drawing  off  liquids  from  vessels  ill  ada})ted  to  decantation,  a  siphou 
(Figs.  128  and  129)  may  l)e  advantageously  employed. 

The  mode  of  using  this  instrument  is  to  insert  the  shorter  leg  iu  the 
liquid,  to  apply  the  finger  to  the  open  end  of  the  longer  leg,  and  then 
draw  the  M'hole  tube  full  of  the  liquid  by  sucking  at  the  i^.iouthpiece ; 
when  this  is  done,  the  finger  is  withdrawn,  and  the  liquid  will  commence 
to  flow,  and  continue  till  it  reaches  the  same  level  in  the  receiving-vessel 
that  it  has  in  the  other.  This  current  is  caused  by  the  unequal  Aveight  of 
the  columns  of  liquid  in  the  two  limbs  of  the  siphon.  An  instrument  of 
this  kind  may  be  replaced  by  an  ordinary  bent  tube,  one  end  of  -which  entei-s 
a  common  long-necked  farina  cologne  bottle  at  its  largest  diameter,  the 
bottom  having  been  evenly  cracked  off.  The  connection  is  made  tight 
by  a  cork  perforated  to  receive  the  siphon  tube,  and  a  shorter  one  to 
be  used  for  removing  the  air ;  in  filling  it,  the  mouth  of  the  bottle  Avill 
then  be  the  orifice  through  which  the  liquid  Avill  flow  out  when  in 
action,  and  must  of  course  be  lower  than  the  other  leg  immei'sed  in  the 
liquid. 

A  very  easy  and  economical  method  of  making  a  siphou  is  to  join  two 
pieces  of  glass  tube  of  unequal  length  l\v  means  of  a  ]Mece  of  india- 
rubber  tubiug  just  large  enough  to  admit  the  tube  with  the  application 
of  some  force.  This  siphon  is  not  nearly  so  liable  to  be  broken  in  use, 
as  the  gum  connection  permits  an  amount  of  motion  that  would  break 
the  entire  s-lass  one. 
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The  plain  siphon  (Fig.  129)  is  constructed  by  simply  bending  an 
ordinary  piece  of  glass  tube  of  the  requisite  size  over  a  spirit  or  gas 
lamp.  The  inconvenience  in  its  use  arises  from  the  difficulty  of  filling 
it  with  the  liquid  beforehand.  It  might  be  filled  with  water,  but  that 
would  dilute  the  preparation.  If  a  small  cpantity  has  been  already 
drawn  off,  the  siphon  may  be  filled  by  inverting  it,  and  pouring  into  its 
long  end  from  a  graduated  measure,  then  applying  the  end  of  the  finger 
to  prevent  its  running  out,  and  inserting  the  short  end  in  the  liquid  to 
be  drawn  off. 

These  instruments  are  made  of  glass  or  metal,  or  an  ordinary  flexible 
tube  of  elastic  gum  will  serve  a  good  purpose,  with  the  advantage  which 
its  flexibility  secures  of  conducting  the  liquid  into  any  receiver,  provided 
it  is  lower  than  the  containing  vessel. 

For  ordinary  aqueous,  alcoholic,  and  ethereal  liquids,  the  process  of 
filtration  (employing  the  term  in  its  more  limited  sense)  is  used,  the 
filtering  medium  being  paper.  The  best  filtering  paper  is  made  from 
cotton  or  linen  rags,  and  is  porous  and  free  from  any  kind  of  glazing  ; 
the  kind  taken  from  woollen  materials  seems  better  adapted  to  viscid 
liquids,  being  thicker  and  more  porous,  but  seldom  free  from  coloring 
matter.  It  is,  also,  more  soluble  in  alkaline  solutions,  and  unfit  for  fil- 
tering such.  Good  filtering  paper  for  delicate  analytical  processes  should 
contain  no  soluble  matter,  and  should  not  give  more  than  ^^-^  to  ^\q  of 
its  weight  of  ashes;  soluble  matter,  if  present,  may  be  removed  by 
washing  it,  first  with  very  dilute  hydrochloric  acid,  and  secondly  with 
distilled  water. 

Fiff.  130. 
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The  construction  of  paper  filters  is  an  extremely  simple  thing  when 
once  learned,  and  is  easily  taught  the  student  by  a  practical  demonstra- 
tion; it  is,  nevertheless,  a  difficult  thing  to  describe  clearly  without 
giving  to  it  more  space  than  may  appear  at  first  sight  due  to  so  small  a 
matter. 

There  are  two  kinds  of  paper  filters,  the  plain  and  plaited;  the  latter 
of  which  is  to  be  preferred,  the  chief  advantage  of  the  plain  filter  being 
where  we  desire  to  collect  the  solid  ingredient  present  in  the  liquid,  and 
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to  remove  it  afterwards  from  llic  jjupcr;  owing  to  its  l>f;iiig  so  readily 
folded,  it  is  in  very  eommoii  use. 

The  method  of  foldinji;  the  ])hiiii  filter  is  similar  to  tlie  first  steps  to 
})e  taken  in  folding  the  ])laited  iiltci-.  In  the  following  deseription  I 
have  endeavored  to  convey  an  idea  of  this  ])roeess. 

A  sqnare  piece  of  filtering  paper,  a  bod  (Fig.  loO)  is  folded  ovcy  in 
the  middle,  so  as  to  form  a  crease  at  the  line  ef;  the  edge  c  (J  being 
laid  directly  over  a  b.  The  parallelogram,  a  b  e 
f,  represents  the  paper  thus  folded;  the  line  bf 
being  now  laid  upon  the  line  a  e,a  crease  is  formed 
as  represented  by  the  line  rj  h  (Fig.  131);  the 
folded  paper,  if  opened,  makes  a  cone,  having 
the  ])oint  h  at  its  base,  and  by  cutting  off  the  pro- 
jecting angle  a,  by  a  curved  line  from  e  to  r/,  a 
])lain  filter  M'ill  be  the  result,  as  shown  in  Fig.  132. 

T\\<i  plaited  filter  is  made  as  follows:  Take  the 
paper  before   being   cut,  as   above,  and   having 
opened  it  again  so  as  to  expose  the  parallelogram, 
the  line  e  h  (Fig.  133)  is  laid  upon  the  line  c  h,  forming  a  crease  at  ah. 
This  being  opened  again  the  line,  e  A  is  laid  upon  the  line  a  h,  produc- 

Fig.  134. 
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ing  an  additional  crease  at  g  h  (Fig.  134).  The  crease  j  h  (Fig.  135)  is 
next  to  be  formed  by  folding  a  li  upon  the  middle  dotted  line  (Fig. 
135),  as  shown  in  Fig.  136. 


Fig.  135. 
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One-half  of  the  parallelogram  having  thus  been  creased,  we  proceed 

to  form  on  the  other  the  corresponding  creases  m  h,  b  h,  and  Jc  h  (Fig. 

137),  all  of  which  are  in  one  direction,  forming  receding  angles.     The 

next  thiua:  to  be  done  is  to  divide  the  eiffht  sections  thus  formed  bv  a 

9 


130 


ON    SOLUTION    AND    FILTRATION. 


crease  through  each  in  the  opposite  direction.     To  do  this,  the  edgefh 
is  laid  on  crease  6  h,  and  then  turned  back,  as  shown  in  Fig,  138,  pro- 


Fig.  137. 


Fig.  138. 
i  0  k 


ducing  the  crease  n  h.     In  the  same  way  an  intermediate  crease  is  formed 
in  each  of  the  spaces.     This  is  better  accomplished  by  turning  the  paper 


Fig.  139. 


over,  so  that  each  of  the  receding 
a  angles  shall  project  upward,  and 
in  this  way  be  more  readily 
brought  together,  as  shown  in 
Fig.  139,  producing  a  receding 
angle  in  forming  the  intermedi- 
ate creases. 

The  paper  will  now  have  the 
appearance  of  a  fan,  represented 

Fig.  141. 


by  Fig.  140,  folding  it  up  in  each  of  its  creases 
like  a  shut  fan  (Fig.  141).  The  projecting  points, 
a  and  6,  should  be  clipped  off  with  a  pair  of  scis- 
sors at  the  dotted  line,  so  that  when  introduced 
into  the  funnel  the  filter  should  not  project  above 
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Fig.  142. 


its  upper  edge,  otherwise  the  projecting  paper  will  absorb  the  liquid  by 
capillary  attraction,  and  induce  a  con- 
stant evaporation,  if  the  liquid  be 
volatile,  or  prevent  the  complete 
washing  out  of  soluble  substances. 
Upon  opening  the  originally  doubled 
halves  made  by  the  first  fold  ate/ 
(Fig.  130),  it  will  be  found  to 
present  the  appearance  indicated  in 
Fig.  142. 

In  the  filter,  as  thus  constructed, 
the  creases  occur  alternately,  except 
near  the  line  e  /,  where  the  two 
creases  occurring  next  each  other  are 
in  the  same  direction.  Sometimes,  to 
obviate  this,  the  space  intervening 
between  these  is  folded  backwards,  as  shown  in  the  figure,  so  as  to  make 
a  narrow  crease  in  the  opposite  direction. 

The  plaited  filter,  as  thus  formed,  is  exceedingly  useful  for  general 
purposes,  exposing  the  entu-e  surface  of  the  paper  to  the  action  of  the 
liquid,  and  favoring  its  unobstructed  passage  into  the  neck  of  the  funnel. 

A  funnel,  such  as  described  and  figured  in  the  preliminary  chapter, 
is  employed  for  supporting  a  filter  of  either  kind,  and  is,  as  there  stated, 
better  adapted  to  ordinary  use  when  grooved  on  its  inner  surface,  so  as 
to  allow  the  free  downward  passage  of  the  liquid,  after  it  has  permeated 
the  paper,  and  a  groove  on  the  outside  of  the  tube,  so  that,  when  in- 
serted tightly  into  the  neck  of  a  bottle,  the  air  within  may  find  ready  egress. 

If  the  tube  of  the  funnel  is  smooth  and  ungrooved,  a  small  plugget 
of  folded  paper,  a  piece  of  thick  twine,  or  a  small  wedge-shaped  splinter 
of  wood,  should  be  inserted  in  the  neck  of  the  bottle,  along  with  the 
tube  of  the  funnel ;  this  will  obviate  one  of  the  most  common  annoy- 
ances connected  with  filtration. 

In  filtering  into  an  open  vessel,  it  is  w^ell  to  place  the  lower  extremity 
of  the  funnel  in  contact  with  the  side  of  the  vessel,  thus  preventing  any 
inconvenience  from  the  liquid  splashing  on  the  sides  or  over  the  top,  and 
by  creating  a  downward  stream,  promoting  the  free  and  rapid  passage 
of  the  filtrate. 

The  paper  of  which  the  filter  is  formed,  especially  if  very  porous,  is 
liable  to  be  weakened  by  being  plaited  as  above  described  ;  it  is  therefore 
advised  not  to  make  the  creases  firmly  down  to  the  very  point,  but 
rather  to  leave  the  terminus  of  an  undefined  shape ;  and  when  there  is 
danger  of  breakage,  either  from  the  great  weight  of  the  liquid  or  from 
the  weakness  of  the  paper  at  its  point,  a  very  small  plain  filter  may  be 
advantageously  placed  under  the  point  at  the  lowest  extremity  of  the 
funnel ;  this  is  called  a  cap,  and  acts  as  a  support  to  the  weakest  and 
mcst  exposed  part  of  the  filter. 

For  many  purposes,  particularly  those  in  which  the  liquid  has  a  ten- 
dency to  weaken  the  texture  of  the  paper,  a  very  excellent  substitute  is 
found  in  absorbent  cotton. 

The  filtering  of  many  liquids  is  greatly  facilitated  by  the  use  of 
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Bunsen's  filter-pump,  Fig.  142^^.  It  requires  a  fall  of  water  32  feet  to 
produce  its  full  effect.  Exhaustion  is  produced  bv  a  stream  of  water  enter- 
iuo;  throuo-h  the  gum  hose  A — the  flow  of  water  beiuo-  regulated  bv  the 
double  screw  compressors  at  G.  At  B  is  a  metal  screw  ferrule  for  con- 
necting with  a  lead  pipe,  which  should  give  to  the  water  a  fall  of  32  feet. 
D  is  the  gum  hose  to  connect  with  the  vessel  to  be  exhausted.  E  is  a 
glass  vessel  to  collect  any  condensed  moisture.  F  is  a  siphon  vacuum- 
gauge  30  inches  long  for  mercury,  with  graduated  scale.  The  apparatus 
is  mounted  on  a  metal  plate,  with  screw  holes  for  attachment  to  a  board. 


Fig.  142^. 


Fig.  143, 


Fig.  144. 


Section  of  a  \vell  formed  funnel. 


Filter  support. 


The  proper  shape  of  a  funnel  for  filtration  is 
shoAvn  in  section  at  Fig.  143.  The  lines  a  b  and 
c  h  are  straight,  and  a  b  c  and  a  e  b  are  angles 
of  60°,  making  an  equilateral  triangle,  into 
which  the  fiher  just  described  will  fit  perfectly. 
In  consequence  of  the  unequal  degree  of  firm- 
ness of  the  different  creases,  some  of  these  are 
liable  to  float  up  from  the  sides  of  the  funnel, 
to  obviate  which  a  filter  weight  has  been  in- 
vented, which  consists  of  a  wire  frame  of  the 
shape  of  the  funnel,  and  with  a  wire  for  each 
crease ;  this  is  laid  upon  the  filtei',  and  keeps  it  perfectly  in  its  place. 

Fig.  144  is  a  filter  support  adapted  to  the  rapid  passage  of  liquids  in 
filtration ;  it,  however,  requires  to  be  used  in  connection  with  an  open 
or  wide-mouth  receiving  vessel,  or  a  funnel,  otherwise  the  liquid  might 
not  be  perfectly  collected  as  it  passes  downwards. 

The  filtration  of  small  quantities  of  liquid,  as  in  chemical  experiments, 
may  be  performed  M'ithout  a  funnel  or  filter  support  by  inserting  a  plain 
filter  dii-ectly  into  the  open  toj)  of  a  Ijeaker  glass  or  other  open  vessel,  or 
into  a  ring  of  glass  or  earthenware  laid  on  top  of  an  open  vessel ;  a  filter 
of  this  kind,  that  "svill  hold  one  fluidounce,  will  filter  many  ounces  of 
certain  liquids  in  an  hour. 

"SATien  paper  filters  are  of  large  dimensions,  or  used  for  fluids  which 
soften  the  texture  of  the  paper,  or  for  collecting  hea\y  powders  or 
metallic  precipitates,  they  may  be  supported  on  linen  or  cotton  filters 
of  similar  shape.     This  is  best  done  by  folding  the  cloth  with  the  paper, 
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Fig.  145. 


and  in  the  same  way  as  would  be  done  with  doubled  paper,  observing  to 
place  them  in  the  funnel  so  as  to  be  in  perfect  contact  toward  the  bottom. 

An  ingenious  filter,  invented  by  E.  Waters,  Troy,  New  York,  con- 
sists of  a  circular  sheet  of  paper  of  double  thickness,  composed  of  loose 
cotton  and  woollen  fibre,  and  contains  a  piece  of  lace  about  four  inches 
square  covering  the  point  of  the  filter ;  this  is  introduced  between  the 
sheets  when  they  are  "  couched,"  so  that  the  pulp  unites  through  the 
meshes  of  the  lace,  and  thus  effectually  overcomes  the  difficulty  of 
breaking.  An  additional  process  discovered  by  the  inventor  obviates 
the  liability  to  break  at  the  point  by  being  folded,  a  difficulty  which  is 
increased  in  jDroportion  to  the  thickness  of  the  paper. 

Oils  are  filtered  on  a  small  scale  in  the  way  already  described  for 
other  liquids,  but  in  large  quantities  may  be  passed  through  felt  hat 
bodies,  which  are  to  be  had  in  the  large  cities  general- 
ly, or  through  bags  of  Canton  flannel,  which  are  usually 
made  about  twelve  or  fifteen  inches  in  diameter,  and 
from  four  to  eight  feet  long.  These  may  be  inclosed 
in  bottomless  casings  or  bags  of  coarse  canvas,  about 
five  to  eight  inches  in  diameter,  for  the  purpose  of 
condensing  a  great  extent  of  filtering  surface  into  the 
smallest  possible  space.  Several  of  these  bags  secured 
on  the  inside  to  the  bottom  of  a  tin  cistern  are  inclosed 
in  a  closet  with  suitable  arrangements  for  maintaining 
a  slightly  elevated  temperature,  though  this  is  not 
always  desirable,  and  the  oil  is  introduced  from  above, 
and  collected  as  it  passes  from  the  filter.  For  further 
particulars  on  the  filtration  of  oils,  etc.,  see  Cooky's 
CycIojDcedia  of  Practical  Receipts,  London,  1856. 

In  filtering  very  volatile  liquids,  particularly  in 
hot  weather,  some  contrivance  must  be  resorted  to  to 
prevent  evaporation  from  the  wide  surface  exposed, 
while,  at  the  same  time,  the  escape  of  air  from  the 
receiving  vessel  must  be  provided  for.  The  drawing 
here  given  (Fig.  145),  from  Mohr  &  Redwood,  rep- 
resents an  arrangement  of  the  kind.     The  glass  fun- 
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Fig.  146. 


Filtering  and  percolating  apparatus. 


nel  is  fitted  by  a  cork  into  the  receiving  vessel ;  its  top  is  ground  to 
a  smooth  surface,  on  which  is  laid  a  plate  of  glass,  c ;  a  little  simple 
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cerate  will  furnish  a  good  luting ;  6  is  a  very  small  glass  tube  laid 
down  the  inside  of  the  funnel  between  it  and  the  filter,  and  so 
twisted  at  its  lower  end  as  to  be  supported  in  its  j^lace ;  this  forms  a 
connection  between  the  air  below  and  that  above  the  liquid,  ^^•ithout 
allowing  any  evaporation.  A  very  generally  useful  apparatus  for  this 
purpose,  and  for  percolation  also,  is  the  filtering  and  percolating  appa- 
ratus of  Mr.  E.  H.  Hance,  shown  in  Fig.  146 ;  it  consists  of  a  cylin- 
drical vessel  of  glass,  stoneware,  or  tin,  having  a  lid  Mhich  can  be 
rendered  air-tight,  and  has  a  flange  near  the  top  upon  A^hicli  the  funnel 
or  percolator  can  rest ;  a  faucet  at  the  side  near  the  bottom  enables  the 
operator  to  draw  off  the  liquid  when  desirable. 

The  use  of  a  guiding  rod  in  pouring  liquid  upon  a  filter  is  found  a 

great  convenience ;  a  glass  rod  is  Mell 
suited  t(.i  this  purpose.  The  lower  ex- 
tremity is  directed  against  the  side  of 
the  filter  near  the  apex,  while  the  mid- 
dle portion  is  placed  against  the  moutli 
of  the  vessel,  as  shoMU  in  the  draw- 
ing ;  by  this  means  the  stream  is  made 
to  fall  steadily,  and  not  with  too  great 
force,  and  against  the  strongest  part  of 
the  filter ;  the  liquid  being  poured  is 
also  prevented  from  running  back  upon 
the  containing  vessel,  and  thus  wast- 
ing, a  very  annoying  circumstance, 
Avhich  is  esjDCcially  liable  to  occur 
when  the  vessel,  ^^•hether  a  flask,  a 
vial,  or  an  evaporating  dish,  is  fur- 
nished M'ith  no  lip,  or  a  very  poor  one,  for  pouring. 

A  useful  precaution  in  pouring  liquids  from  l^ottles  may  be  mentioned 
in  this  connection.  It  nearly  always  happens  that  the  last  drop  or  two 
of  the  liquid  being  poured  remains  on  the  lip  of  the  bottle,  and  is  liable, 
if  the  lip  is  ill  formed,  to  run  down  the  outside ;  this  may  be  obviated 
by  touching  the  stopper  to  the  edge  where  the  liquid  is  collected,  thus 
transferring  this  drop  to  the  end  of  the  stopper  previous  to  inserting  it 
in  the  neck  of  the  bottle. 

Much  of  the  filtration  in  pharmacy  has  for  its  object  the  separation 
of  the  insoluble  ligneous  j)ortions  of  vegetable  medicines,  after  they 
have  been  sufficiently  macerated.  A  practical  difficulty  in  this  case  is 
deserving  of  mention  here.  If  a  measured  portion,  say  one  pint  of 
liquid,  has  been  macerated  with  tMO,  four,  or  six  ounces  of  a  vegetable 
substance  for  the  purjDose  of  making  a  tincture  or  infusion,  and,  after 
the  proper  lapse  of  time,  the  whole  is  thrown  upon  a  filter,  the  clear 
liquid  that  will  pass  will  measure  as  much  less  than  a  pint  as  the  vege- 
table substance  holds  by  its  caj)illary  attraction.  In  order  to  obtain  the 
whole  quantity  desired,  some  have  diluted  the  filtered  liquid  till  it 
reached  precisely  the  required  measm^e ;  but  by  the  discovery  of  the 
principle  of  displacement  [see  Chapter  III.),  it  is  found  that  an  addi- 
tional portion  of  liquid,  if  presented  to  the  saturated  powder,  under 
favorable  circumstances,  will  displace  the  portion  of  the  original  men- 
struum remaining  in  its  pores.     To  secure  this  is  more  important  from 


Pouring  with  a  guiding  rod. 
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the  fact  that  it  is  usually  most  highly  impregnated  with  the  active  prin- 
ciples of  the  plant ;  and,  therefore,  in  transferring  the  macerated  prep- 
aration to  a  filter,  the  swollen  mass  of  powder  should  be  carefully 
comj)acted  into  the  filter,  and  after  the  liquid  has  drained  offj  a  fresh  ^ 
portion  of  similar  liquid  should  be  added  till  the  preparation  measures 
the  quantity  originally  intended. 


CHAPTEK    III. 

PERCOLATION,  OB  THE  DISPLACEMENT  PROCESS. 

A  KNOWLEDGE  of  this  process  is  justly  regarded  as  indispensa- 
ble to  all  who  practice  pharmacy.  In  previous  editions  of  this 
work  many  details  were  rendered  necessary  by  imperfect  knowledge  of 
the  essential  conditions  of  success  in  extracting  the  soluble  principles  of 
drugs,  which  are  now  no  longer  required.  In  accordance  with  the 
results  of  investigation  and  experience,  the  United  States  Pharmacojjoeia 
has  given,  in  the  late  editions,  such  lucid  directions  for  its  employment 
in  making  the  numerous  tinctures,  wines,  vinegars,  syrups,  extracts, 
fluid  extracts,  and  some  of  the  infusions,  that  its  adoption  has  become 
almost  universal,  and  has  effected  a  corresponding  improvement  in  these 
classes  of  preparations. 

History. — The  process  of  percolation  or  displacement  has  been  em- 
ployed from  time  immemorial  in  the  preparation  of  cofPee  in  the  cele- 
brated Cafetiere  de  Doubelloy,  an  instrument  much  used  in  France,  and 
occasionally  in  this  country  at  the  present  time.  It  consists  of  a  coffee- 
pot, surmounted  by  a  movable  cylinder,  usually  varying  from  three  to 
five  or  six  inches  in  diameter,  and  from  eight  to  ten  inches  in  length, 
and  which  contains  two  perforated  diaphragms,  one  permanent  and 
soldered  on  to  the  lower  extremity  of  the  cylinder,  and  the  other  mova- 
ble, so  as  to  be  supported  either  above  or  upon  the  top  of  the  mass  of 
coffee  in  using  the  apparatus. 

The  French  coffee-pot  is  a  disj)lacement  apparatus  of  convenient  con- 
struction, and  had  been  long  celebrated  for  the  production  of  a  clear 
and  strong  coffee,  possessing  a  finer  aroma  than  that  made  by  decoc- 
tion, but,  until  the  year  1833,  the  idea  seems  not  to  have  occurred 
of  applying  it  to  the  production  of  pharmaceutical  preparations.  This 
application  is  due  to  M.  BouUay  &  Son,  French  pharmaciens,  who,  by 
then'  admirable  and  well-conducted  experiments,  first  demonstrated  the 
adaptation  of  percolation  to  the  general  purposes  of  the  shop  and  labor- 
atory, drew  the  attention  of  the  j^rofession  to  its  merits,  and  pointed 
out  certain  forms  of  apparatus,  and  the  modes  for  using  them. 

In  1836  an  article  by  M.  A.  Guillermond,  translated  from  the  Journal 
de  Pharmacie,  was  published  in  the  American  Journal  of  Pharmacy, 
vol.  vii.,  p.  308,  and  in  1838  the  late  Augustine  Duhamel,  a  scientific 
pharmacist  of  Philadelphia,  published,  in  the  American  Journal  of 
Pharmacy,  vol.  x.,  p.  1,  his  first  communication  upon  the  new  process. 
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In  the  following  year,  in  connection  with  William  Procter,  Jr.,  late 
Professor  of  Pharmacy  in  the  Philadelphia  College  of  Pharmacy,  he 
engaged  fnrther  attention  to  the  subject  in  an  able  article  of  the  same 
journal,  yol.  xi.,  p.  189,  in  which  a  series  of  careful  experiments  in  the 
preparation  of  extracts,  tinctures,  infusions,  and  syrups  was  detailed, 
which  so  conclusiyely  proyed  the  superiority  of  this  oyer  the  ordinary 
processes  in  use  that  intelligent  pharmacists  generally  were  induced  to 
try,  and  eyentually  to  adopt  it.  In  the  meantime  the  process  was  ex- 
tensiyely  made  known  through  pharmaceutical  works  in  England  and 
on  the  continent  of  Europe,  and  was  incorporated  more  or  less  fully 
into  the  seyeral  Pharmacopoeias. 

This  process  so  far  found  favor  with  the  committee  haying  under  care 
the  decennial  revision  of  the  United  States  Pharmacopoeia  in  1840  that 
it  was  sanctioned  to  a  considerable  extent  in  the  edition  of  our  national 
standard  fur  that  year.  In  1850  it  was  still  more  fully  adopted,  though 
not  without  directions  for  maceration  designed  for  those  not  practically 
familiar  with  it.  At  the  present  time,  it  is  so  fully  recognized  and  ex- 
tensively employed  in  the  preparation  of  Galenical  solutions  as  almost 
to  sujDei'sede  the  process  of  maceration. 

At  the  annual  meeting  of  the  American  Pharmaceutical  Association 
in  1858,  Pr(jf.  I.  J.  Grahame,  of  the  Maryland  College  of  Pharmacy, 
proposed  some  modifications  of  the  process  as  then  conducted  of  so  nmch 
utility  as  to  haye  given  a  new  impetus  to  this  branch  of  pharmaceutical 
manipulation.  His  ini})r(>vcment  consisted:  First,  in  the  use  of  the 
common  funnel  for  all  ordinary  purjioscs,  the  conical  sliape  allowing 
the  swelling  of  the  solid  contents  without  compacting  them  so  tightly 
together  as  in  the  case  of  a  sti^aight-sided  cylinder.  Second,  the  use 
of  powdei"s  of  regular  and  definite  degrees  of  fineness,  regulated  by  tlie 
permeability'  of  the  drug.  Third,  the  ]>ro})er  graduation  of  the  moisture 
imparted  to  the  })o\vdcr  before  packing  it  in  the  funnel.  Increased 
attention  to  these  i)oints  has  simplified  the  process  and  increased  its 
rapidity  and  efficiency. 

The  far  more  ready  and  universal  adoption  of  percolation  in  the 
United  States  than  in  England  has,  ])erhaps,  promoted  the  adoption, 
among  us,  of  the  more  concentrated  forms  of  medicines  in  preference 
t(j  those  prepared  by  the  old  processes,  still  largely  employed  by  the 
British  and  some  continental  pharmacists. 

Dr.  E.  R.  Squibb  has  since  done  much  towai'd  improving  the  process. 
By  frequently-repeated  experiments  upon  a  great  number  of  drugs  of 
different  degrees  of  fineness,  he  has  sho'WTi  that  much  of  the  menstruum 
directed  in  the  older  formulas  ^vas  often  unnecessary,  and  sometimes 
injurious,  as  it  required  prolonged  exposure  to  heat  in  finishing  the 
preparations.  The  modifications  of  the  process  were  such  as  to  induce 
the  introduction  of  a  new  term — that  of  repercolation.  The  whole  of 
the  papers  can  be  consulted  in  the  Proceedings  of  the  Am.  Pharm.  Asso- 
cicdion  for  the  years  1865,  1866,  1867,  and  1870.  The  processes  con- 
sist essentially  of  submitting  the  same  menstruum  to  different  and  fresh 
portions  of  the  drug  to  be  exhausted.  The  usual  method  of  procedure 
is  this  :  The  powder  to  be  acted  upon  is  divided  into  three  portions ;  the 
first  is  to  be  moistened  ^\ath  the  desired  quantity  of  menstruum,  and, 
after  standing  half  an  hour  in  a  covered  vessel,  is  to  be  transferred  to  a 
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Fig.  148. 


Fig.  149. 


percolating  funnel ;  the  first  two  or  three  fluidounces  that  pass  are  to 
be  returned  to  the  funnel,  and  5  parts  of  menstruum  are  to  be  added, 
part  at  a  time,  after  each  one  has  been  absorbed ;  the  percolation  should 
continue  till  6 1  parts  have  passed,  the  percolate  being  divided  into  dif- 
ferent portions,  first  of  2  parts,  and  the  others  of  1  part  each,  except 
the  last,  which  will  be  a  half  part.  Proceed  with  the  second  portion 
of  material  in  the  same  manner,  using  the  first  of  200  parts  of  perco- 
late in  place  of  fresh  menstruum,  and  following  the  last  addition  of 
percolate  with  fresh  menstruum ;  this  is  to  be  continued  as  before  until 
7.5  parts  are  obtained.  This  process  is  to  be  repeated  with  the  third 
portion  of  material,  using  the  first  2  parts  of  menstruum  from  the  sec- 
ond process,  and  it  is  to  be  continued  until  9.5  parts  of  percolate  have 
been  obtained.  The  alcohol,  when  that  is  the  menstruum  employed,  is 
to  be  recovered  by  distillation. 

Mr.  Samuel  Campbell,  of  Philadelphia,  has  also  written  several 
papers  of  practical  value  upon  this  subject,  in  which  he  recommends 
maceration  as  being  far  more  important  than  fine  comminution.  His 
papers  are  published  in  the  Am.  Journ.  Pharm.,  vols,  xli.,  xlii. 

The  common  tin  dhplacer  consists  of  a  cylinder  varying  in  size,  but 
at  least  twice  as  long  as  its  diameter,  terminated  at  one  end  by  a  funnel, 
the  neck  of  which  is  made  small  enough  to  insert  conveniently  into  a 
common  tincture  or  narrow-mouth  packing-bottle ;  two  perforated  dia- 
phragms of  the  size  of  the  cylinder, 
and  loosely  fitting  into  it ;  each  of 
these  has  a  small  ring  of  wire  sol- 
dered on  to  it  to  facilitate  its  re- 
moval. Sometimes  these  cylinders 
are  much  larger  at  the  top,  tapering 
towards  the  lower  end  (and  there 
is  an  advantage  in  this  shape  over 
straight  sides),  as  shown  in  the 
drawing.  The  lower  diaphragm 
should  be  of  finely-perforated  tin 
plate  (the  finest  sold  is  not  objection- 
able), while  the  upper  may  be  made 
of  ordinary  tinned  iron,  pierced  with 
comparatively  large  holes.  Occa- 
sionally, the  lower  diaphragm  is 
soldered  to  a  very  small  tin  tube,  open  at  both  ends,  of  nearly  the  length 
of  the  cylinder,  near  the  top  of  which  is  a  ledge  on  which  the  upper  dia- 
phragm is  made  to  rest,  as  in  the  French  coffee-pot  and  in  the  air-tight 
displacer  (Fig.  154) ;  the  object  of  this  is  to  allow  the  passage  of  air  from 
the  lower  or  receiving  vessel  into  the  top  of  the  cylinder.  A  brass 
stopcock  has  been  recommended  to  be  added  to  the  lower  orifice,  so 
that  maceration  can  be  effected  in  the  percolator. 

The  Queensware  Displacer. — This  is  the  same  as  the  above  in  shape ; 
the  material  is  more  cleanly ;  it  is  not  liable  to  corrosion  with  acid 
liquids,  nor  to  impart  a  black  color  and  metallic  taste  to  solutions  of  the 
vegetable  astringents. 

Lamp-ckimney  Displacers. — No  form  of  apparatus  is  cheaper  for 
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small  operations  than  ordinary  lamp-cliimneys,  either  plain  (Fig.  152) 
or  with  bulb  (Fig.  153).  The  smaller  end  of  the  chimney  is  filled  with 
a  cork  cut  so  as  to  allow  the  free  passage  of  the  liquid,  at  the  same  time 
that  it  affords  a  mechanical  support  to  the  mass, 
or  covered  with  a  piece  of  gauze,  book-muslin,  or 
other  coarse  fabric,  tied  securely  by  a  string  round 
the  chimney  near  its  lower  edge,  and  a  little 
carded  cotton  being  placed  on  it,  the  under  dia- 
phragm is  rendered  complete  ;  the  upper  one  may 
be  made  of  paper,  when  necessary,  as  before  de- 
scribed, or,  where  the  diameter  is  small,  may  be 
omitted. 

These,  having  no  funnel-shaped  terminations, 
require  to  be  inserted  in  a  wide-mouth  bottle ; 
one  which  answers  the  pm'pose  should  be  selected 
and  always  kept  at  hand ;  a  piece  of  thick  pasteboard,  or  other  firm 
substance,  may  be  used  as  a  support  for  an  apparatus  of  this  description 
by  cutting  a  hole  in  it  of  the  required  size,  so  as  to  susjieud  it  over  a 


Porcelain  displacer,  with 
two  diaphragms. 


Fig.  152. 


Fig.  153. 


Fig.  154. 


Lamp-chimnej'  displacer,  with  supports. 


Tin  displacer  for  vola- 
tile liquids. 


dish,  or  by  the  aid  of  a  retort-stand  into  a  suitable  jar  or  measure,  as 
shown  in  Figs.  152  and  153.  Lamp-chimneys  with  bulbs  are  still  more 
convenient  in  this  respect. 

Fig.  154  represents  a  tin  displacer  with  a  water-joint  near  the  top  for 
covering  and  preventing  evaporation  in  making  ethereal  or  other  very 
volatile  preparations  ;  the  little  tube,  e,  serves  for  the  escape  of  the  air 
from  the  lower  vessel,  B,  so  as  to  equalize  the  atmospheric  j)i"essure 
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between  the  top  of  the  air-tight  displacer  and  the  receiving  bottle ;  the 
lower  diaphragm,  a,  is  soldered  on  to  the  top  of  this  tube,  and  the  upper 
diaphragm  rests  on  it;  c  represents  the  gutter  into  which  the  top,  d,  fits, 
and  which,  being  filled  with  water,  constitutes  an  air-tight  connection. 
The  displacer  fits  into  the  narrow-mouth  bottle  either  by  the  aid  of  a 
cork  or  not,  as  the  case  may  require. 

The  form  of  percolator  devised  by  Dr.  E.  R.  Squibb  is,  perhaps,  the 

Fig.  155. 


rr^ 


most  complete  for  the  piu-pose  of  the  pharmacist  of  any  yet  described  ; 
it  is  represented  in  Fig.  155.  h,  percolator,  11 J  inches  deep  inside  meas- 
ure ;  5|^  inches  diameter  at  top ;  2  inches  diameter  at  bottom,  which 
should  be  flat;  a  rim  around  the  top  serves  to  strength  it;  the  uj)per 
edge  should  be  ground  flat  so  that  it  may  be  covered  perfectly.  The 
cover  is  best  macte  of  heavy  sheet  india-rubber ;  a  section  about  one-third 
being  cut  nearly  through  from  the  lower  side  forms  a  good  hinge,  e 
is  the  well-tube  ;  /,  I,  siphon,  which  is  automatic  and  empties  the  well- 
tube.  For  a  full  description  of  the  method  of  manipulating,  the  reader 
should  consult  the  paper  in  Proc.  Amer.  Pharm.  Ass.,  vol.  xx.,  p.  182. 
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Broken  Bottles. — A  portion  of  the  broken  bottles  in  a  shop  have  the 
bottom  cracked  nnifornily  off,  which  is  Kkely  to  occur  when  hot  Hquids 
are  poiu'ecl  into  them  ;  they  furnish  a  cylincter-shapecl  vessel  not  unlike 
the  tin  displacement  apparatus  above  described  (Fig.  154);  a  plug  of 
cotton  is  used  for  a  diaphragm,  as  in  the  case  of  the  funnel.  The  bot- 
toms of  bottles  may  be  cracked  off  for  this  purpose  by  passing  gradually 
round  them  a  red-hot  rod  of  iron  in  contact  with  the  glass,  and,  when 
fractured,  removing  the  sharp  edge  by  a  file,  or  by  inserting  the  bottle 
in  a  shallow  vessel  of  cold  water,  so  as  to  be  immersed  just  up  to  the 
line  to  be  fractured,  and  filling  it  nearly  to  the  same  line  Avith  water, 
then  pouring  in  a  sufficient  cjuantity  of  oil  of  vitriol  suddenly  to 
raise  the  temperature  on  the  inside,  the  bottom  will  generally  drop 
out. 

Very  convenient  and  economical  glass  displacement  funnels  are  made 
of  various  sizes,  in  shape  like  a  broken  bottle,  but  thicker  and  more 
uniform,  and  with  a  smooth  edge  at  both  ends ;  the 
neck  is  drawn  out  with  the  vie\v  to  inserting  into  a 
bottle,  and  the  cylinder  may  be  conveniently  covered 
with  a  suitable  piece  of  glass  Avhen  desirable.  Xo 
dia})liragms  accompany  the  ai)paratus ;  sponge,  cotton, 
or  broken  glass  being  used. 

Availing  oui-selves  of  the  very  cheap  and  common 
production  of  syringes  from  glass  tubes,  which  extend 
to  one  and  a  quarter  inch  in  diameter,  and  can  be  fur- 
nished at  a  very  low  price,  we  have  procured  the  ap- 
])aratus  represented  in  Fig.  156.  It  is  a  glass  syringe 
of  the  largest  size,  without  the  piston  or  cap.  It  can 
only  be  used  for  small  o})erations,  for  which,  however, 
it  is  well  adapted.  In  treating  Spanish  flies  and  other 
substances  with  ether,  we  have  found  it  convenient  from 
the  facility  with  A\liich  the  top  can  be  corked  up,  pre- 
venting evaporation  ;  a  variety  of  preparations  may 
be  conveniently  made  with  the  syringe  pattern  dis- 
placer.  This  apparatus  is  particularly  well  adapted  to 
preparing  tincture  of  iodine.  See  paper  in  Amer.  Journ. 
P/ia/-/yi.,  July,  1883. 

The  GkisH  Funnel. — As  already  stated,  the  common 
funnel  furnishes  one  of  the  most  complete  forms  of 
displacement  apparatus.  A  porous  diaphragm  inserted 
at  the  upper  and  widest  portion  of  the  neck,  may  consist  of  a  piece  of 
moistened  sponge,  of  cotton  or  of  tow,  but  a  perforated  cork  covered 
with  a  disk  of  filtering  paper  is  preferable,  while  for  the  purpose  of 
spreading  the  licpiid  over  the  surface  of  the  mass,  a  circular  piece  of 
porous  paper  or  of  cotton  cloth  will  serve  every  purpose.  When  a 
straight  cylinder  is  used  the  swelling  of  the  solid  contents  of  the  dis- 
placer  during  the  progress  of  its  saturation  with  the  menstruum  fre- 
quently almost  arrests  the  passage  of  the  liquid;  but  in  an  ordinary 
funnel  the  lateral  pressure  is  forced  in  an  upward  direction,  owing 
to  the  tapering  of  the  sides  of  the  funnel,  and  while  the  mass  is  ren- 
dered sufficiently  compact,  it  is  not  so  compressed  as  to  interfere  with  the 
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operation  of  capillary  attraction  and  the  displacement  resulting  from 
the  pressure  of  the  sujierincumbent  liquid. 

In  the  PharmaGO'poeia,  the  form  of  the  percolator  is  often,  though 
not  always,  designated  in  the  several  formulas.  When  ether  is  used  as 
a  menstruum,  cylindrical  percolators  are  directed  to  be  used.  When  a 
funnel  is  used,  a  circular  piece  of  muslin  or  of  lint  is  directed  to  be 
pressed  into  the  neck  by  means  of  a  cork  with  notched  sides,  but  in  all 
cases  a  similar  piece  of  muslin,  moistened  slightly  with  the  menstruum, 
is  directed  to  be  interposed  between  the  diaphragm  and  the  powder  to 
prevent  the  passage  of  the  fine  particles  of  the  latter. 

Reoewing  Vessel. — For  reasons  that  will  more  fully  appear  when 
describing  the  management  of  the  process,  it  is  necessary  that  the 
receiving  vessel  should  be  of  such  size  as  to  hold  precisely  the  quantity 
it  is  proposed  to  make,  or  be  suitably  graduated  to  this  quantity.  A 
convenient  plan  adopted  in  the  school  of  practical 
pharmacy,  where  various  preparations  are  going  on 
at  the  same  time,  is  to  mark  upon  a  narrow  slip  of 
paper  the  name  and  quantity  of  the  preparation  about 
being  made,  and  paste  this  upon  the  receiving  vessel 
before  commencing  the  process,  in  such  a  position  that 
when  the  required  quantity  has  passed  it  will  just  reach 
the  top  of  the  slip  of  paper. 

It  is  convenient  for  common  purposes  to  keep  one 
or  more  graduated  bottles,  made  by  pasting  a  slip  of 
paper  longitudinally  on  the  bottles  marked  with  a  pen 
to  the  foviij,  f.Sx,  foxij,  Oj,-  and  f.5xx  denomina- 
tions, as  shown  in  this  cut,  or  in  cubic  centimetres; 
the  paper  may  be  rendered  impervious  to  moisture  by 
collodion  or  other  varnish. 

The  Management  of  the  Process. — The  fol- 
lowing general  directions  describe  the  most  approved 

mode  of  conducting  percolation  : —  Graduated  receiving 

Reduce  the  substance  to  a  uniform  powder  which 
will  pass  through  a  sieve  of  from  20  to  50  meshes  to  the  linear  inch 
(if  of  very  close  texture  a  sieve  of  60  meshes  is  to  be  preferred);  now 
add  just  sufficient  of  the  menstruum  to  dampen  the  powder  without 
wholly  destroying  its  mobility ;  this  usually  requires  from  one-fourth  to 
one-half  as  much  menstruum  as  powder,  and  maybe  accomplished  on  paper 
without  moistening  it.  Now  transfer  to  a  glass  funnel  or  other  cylin- 
drical vessel  with  a  porous  diaphragm,  and  pack  it  with  little  or  much 
pressure,  according  to  its  tenacity  or  disposition  to  adhere  (more  firmly 
when  alcohol  or  ether  is  the  menstruum  than  when  water  is  to  be  used) ; 
if  the  particles  of  the  moistened  powder  move  freely  on  each  other,  the 
packing  should  be  with  as  much  force  as  a  glass  vessel  will  bear,  the 
whole  of  the  powder  being  introduced  at  once,  and  packed  with  a  pestle 
or  packing-stick.  The  percolator  being  now  properly  supported  with 
its  neck  in  a  marked  receiving  vessel,  the  whole  quantity  of  the  men- 
struum may  be  poured  on,  or  to  the  capacity  of  the  funnel,  and  the 
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process  allowed  to  proceed  to  completion.  The  liquid  must  not  be 
allowed  to  pass  more  rapidly  than  by  drops,  and  where  a  continuous 
stream  runs  from  the  extremity  it  is  an  indication  of  the  necessitv^  of 
more  thorough  packing.  In  most  cases  this  may  be  remedied  by  cork- 
ing up  the  tubule  of  the  funnel  and  allowing  the  mass  to  become  more 
compact  by  swelling,  or  it  may  be  necessary  to  remove  and  repack  the 
mass. 

Instances  in  which  ether  or  strong  alcohol  is  used  as  the  menstruum, 
frequently  constitute  exceptions  to  the  rule  of  passing  by  drops  ;  in  these 
the  operator  Avill  use  his  judgment  as  to  repassing  the  liquid,  being  care- 
ful that  the  strength  is  fully  and  completely  extracted  by  the  quantity 
of  liquid  remaining  in  the  preparation  when  completed. 

In  the  process  of  packing  the  moistened  powder  into  the  cylinder, 
reference  must  be  had  to  the  nature  of  the  substance  in  hand  and  the 
menstruum  ;  the  rule  seems  to  be  that  the  firmness  of  the  package  should 
be  inversely  as  the  solvent  and  softening  power  of  the  liquid  upon  the 
solid  under  treatment. 

AVhen  a  substance  in  a  suitable  powder  has  been  dampened  and 
properly  packed  in  a  percolator,  so  that,  on  the  addition  of  the  liquid 
above,  it  passes  drop  by  drop,  and  the  first  portions,  being  returned,  give 
a  clear  and  very  strong  preparation,  the  last  portions  of  liquid  should  jxiss 
almost  destitute  of  the  soluble  principles  contained  in  the  drug.  This  is 
the  clearest  indication  of  the  success  of  the  manipulation,  and  obviates 
the  necessity  of  any  means  of  expressing  the  last  portions  of  liquid  from 
a  porous  mass. 

In  making  preparations  by  displacement,  we  should  aim  by  skilful 
manipulation  to  extract  nearly  all  from  the  drug  that  is  soluble,  before 
reaching  the  measure  indicated  in  the  formula ;  the  last  addition  will  then 
serve  to  displace  the  last  portion  held  by  the  dregs,  and  to  dilute  the 
liquid  to  the  proper  point. 

After  the  process  of  maceration  the  dregs  are  almost  always  saturated 
with  the  strongest  portion  of  the  liquid,  which  is  wasted  unless  some 
means  of  expression  are  resorted  to  ;  but,  if  the  dregs  be  thrown  upon 
a  filter  and  drained,  and  a  portion  of  the  menstruum  poured  upon  it,  the 
last  drop  may  sometimes  be  displaced  without  a  resort  to  the  trouble- 
some process  of  expression. 

If  the  liquid  thus  added  to  the  dregs  is  different  from  the  menstruum 
originally  employed,  and  especially  if  it  is  a  heavier  liquid,  it  is  liable 
to  mix  with  it,  and  sometimes  results  in  injury  to  the  preparation.  By 
adding  about  one-third  less  of  the  displacing  liquid  than  the  supjDOsed 
quantity  of  menstruum  remaining  in  the  dregs,  this  inconvenience  is 
generally  obviated. 

In  the  preparation  of  tinctures  in  which  the  last  portions  cannot  be 
recovered  by  adding  water  on  to  the  top  of  the  cylinder,  and  in  making 
large  quantities  of  extracts  with  strong  alcohol,  the  considerable  loss  of 
the  alcohol  calls  for  the  use  of  a  press.  Convenient  screw-presses  are 
made  in  the  cities,  and  sold  at  moderate  prices ;  those  shown  in  the 
chapter  on  Expression  and  Juices  are  well  adapted  to  the  object  in 
view. 
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Solution  of  Gum  Resins,  etc.,  in  Displacement  Apparatus. — Vegetable 
products  of  this  class  are  usually  so  soluble  in  the  menstrua  employed 
for  their  extraction  as  to  render  it  a  matter  of  little  importance  whether 
they  are  treated  by  maceration  or  percolation.  They  should  be  thor- 
oughly divided  in  order  to  expose  an  extended  surface  to  the  action  of 
the  liquid,  and,  if  dissolved  by  percolation,  should  be  mixed  with  an 
equal  bulk  of  sand  to  facilitate  the  process.  Tinctures  of  this  class 
made  by  maceration  require  to  be  filtered  to  free  them  from  impurities 
suspended  in  them,  the  necessity  of  which  is  obviated  when  they  are 
made  by  percolation. 

Continuous  percolation  may  be  accomplished  by  the  following  auto- 
matic arrangement,  which  is  adapted  equally  to  filtration  : — 

A  bottle  or  globe,  capable  of  containing  the  quantity  of  menstruum 
necessary  to  complete  the  preparation,  is  fitted  with  a  perforated  cork,  in 
which  is  inserted  a  glass  tube  of  such  length  as  that,  being  inverted  over 
the  percolator,  the  tube  will  descend  below  the  surface  of  the  liquid 
contained  in  it.  The  lower  end  of  the  tube  should  have  a  short  curve 
turned  on  it ;  the  bottle  or  globe  being  filled  and  arranged  in  this 
manner  will  not  discharge  any  of  its  contents  into  the  percolator  until 
the  surface  of  the  liquid  contained  in  it  falls  below  the  extremity  of  the 
tube  ;  a  bubble  of  air  will  then  pass  up  into  the  bottle,  and  a  correspond- 
ing portion  of  the  liquid  will  descend.  In  this  way,  the  supply  in  the 
percolator  will  be  kept  up  until  the  bottle  has  emptied  itself;  and,  if 
the  quantity  of  the  liquid  has  been  accurately 
estimated,  the  preparation  will  be  finished  with- 
out further  attention. 

Instead  of  having  merely  a  straight  piece  of 
tube  inserted  in  the  mouth  of  the  bottle  from 
which  the  liquid  is  supplied,  two  tubes  may  be 
used,  as  shown  in  Fig.  158.  In  this  case,  the 
afflux  tube  a  is  turned  up  at  the  end,  as  recom- 
mended above,  and  as  the  liquid  runs  out  here 
air  enters  at  b.  The  surface  of  the  liquid  into 
which  a  is  immersed  must,  however,  be  so  far 
below  the  lowest  point  of  6  as  to  enable  the  air 
to  depress  the  liquid  in  the  external  ascending 
part  of  b,  and  thus  to  enter  the  bottle. 

The  size  of  the  tubes  must  be  also  so  arranged  ^°Sn?nd  dll^i'lcement.'' ^' 
that  the  liquid  will  not  run  from  a  unless  the 

orifice  of  the  tube  be  in  contact  mth  the  contents  of  the  filter,  so  that 
the  cohesive  attraction  of  the  liquid  may  overcome  the  capillary  attrac- 
tion. 

The  rationale  of  the  process  of  percolation  is  very  similar  to  that  of 
filtration ;  both  are  due  to  capillary  attraction.  In  ordinary  filtration, 
the  capillarity  of  the  paper  causes  the  absorption  of  a  certain  quantity 
of  liquid,  but  on  more  than  enough  to  wet  it  being  added,  the  pressm-e 
of  this  drives  out  the  first,  taking  its  place,  and  so  on.  Precisely  the 
same  thing  occurs  in  jDcrcolation ;  a  porous  substance,  being  satm-ated 
with  any  liquid  for  which  it  has  an  affinity,  will  yield  this  up,  if  a  por- 
tion of  liquid  be  poured  on  above,  from  the  force  of  gravitation  merely  j 
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and  hence,  in  proportion  to  the  height  of  the  cohimu  of  liquid,  other 
things  being  equal,  will  be  the  rapidity  of  the  process. 

The  fact  that  alcohol  and  ether  pass  through  most  plants  so  much 
more  rapidly  than  water  is  due,  perhaps,  in  part  to  these  liquids  being 
less  forcibly  held  by  this  species  of  attraction,  but  mainly  to  their  dis- 
solving less  freely  the  organic  proximate  principles  most  abounding  in 
plants,  and  which  render  aqueous  liquids  so  thick  and  viscid  as  to  pass 
with  difficult}'. 

Very  porous  drugs,  such  as  rhubarb,  senna,  squill,  gentian,  hyoscya- 
mus,  and  others  containing  a  large  proportion  of  extractive  matters, 
cannot  be  conveniently  treated  by  displacement  -SA-ith  wine  or  liquids 
containing  a  considerable  proportion  of  water,  owing  to  theu'  powerful 
capillarity ;  in  treating  these,  either  by  "\^-ater,  diluted  alcohol,  or  diluted 
acetic  acid,  the  following  points  are  to  be  observed : — 

a.  The  powder  must  not  be  too  hue,  though  uniform.  The  Phar- 
macoposia  directs  for  aconite,  to  be  treated  with  alcohol,  a  powder  which 
would  pass  through  a  sieve  60  meshes  to  the  liucar  inch  (fine) ;  or  in 
instances  where  diluted  alcohol  is  used,  40  meshes  (moderately  coarse), 
as  nutgall ;  for  squill  treated  either  with  diluted  alcohol  or  diluted 
acetic  acid,  30  meshes  (moderately  coarse). 

b.  The  coarse  powder  must  be  thoroughly  moistened  A^-ith  the  men- 
struum before  being  introduced  into  the  percolator ;  it  must  be  at  first 
rather  loosely  packed,  otherAvise,  being  swelled  very  much  on  the 
absorption  of  the  liquid,  it  may  become  too  tiglit.  The  conunon  funnel 
is  to  be  preferred  under  these  circumstances. 

c.  When  the  process  proceeds  Avith  difficulty,  from  the  causes  above 
described,  or  from  otherwise  defective  manipulation,  it  may  be  partly 
obviated  by  adding  a  considerable  column  of  the  menstruum  above  the 
mass;  this,  acting  l)y  hydrostatic  pressure,  forces  the  liquid  through 
with  increased  focility. 

d.  Time  and  patience  will,  to  a  certain  extent,  correct  the  same 
difficulty ;  after  the  first  portions  of  the  liquid,  which  pass  so  slowly 
from  being  highly  charged  witli  the  solul)le  princijiles,  and  from  the 
continued  swelling  of  the  powder,  the  remainder  will  often  come 
through  more  readily,  increasing  in  rapidity  to  the  end. 

e.  The  admixtm'e  of  sand  serves  a  good  purpose  in  this  case,  as  in 
that  of  the  gum  resins. 

/.  Alcohol,  diluted  in  various  proportions  with  water,  is  directed 
for  making  fluid  extract  of  senna,  fluid  extract  of  pink-root,  syrup 
of  seneka,  compound  syrup  of  squill,  and  some  other  preparations, 
on  account  of  the  difficulty  of  conducting  the  percolation  with  Asater 
alone. 

Very  Compact  Drugs. — Seeds  and  other  parts  of  plants,  when  of  close 
textm*e,  not  readily  penetrable  by  menstrua,  may  require,  as  directed  in 
the  case  of  tincture  of  nux  vomica,  that  the  finely  powdered  drug  he 
subjected  to  prolonged  elevation  of  temperature  in  contact  with  the 
menstruum,  previously  to  percolation.  And  the  instances  are  frequent, 
not  only  in  preparing  fluid  extracts,  but  also  tinctures,  that  owing  to 
failure  to  extract  the  whole  strength  of  the  drug  with  the  cpiantity  of 
menstruum  ordered,  it  becomes  necessary  to  continue  the  process  and 
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evaporate  the  excess  of  the  menstruum ;  in  such  cases,  special  care  must 
be  taken  to  preserve  the  pro|)er  alcoholic  strength  of  the  preparation  by- 
allowing  for  the  greater  proportional  loss  of  the  more  volatile  ingredient, 
and  to  prevent  the  deterioration  of  the  preparation  by  heat,  by  the  pre- 
caution almost  invariably  directed  in  the  Pharmacopoeia,  of  setting  aside 
the  first,  more  concentrated,  part,  evaporating  the  last  portion  only,  and 
finally  mixing  the  liquors. 

For  percolation  with  ether,  an  ingenious  apparatus,  invented  by  Prof. 
Mohr,  is  figured  in  his  work.  It  combines  the  advantages  of  a  good 
air-tight  displacer  with  that  of  a  still  for  recovering  the  ether ;  it  is, 
however,  a  complex  apparatus,  and  rather  troublesome  to  use. 

For  percolation  at  ordinary  temperatures,  especially  where  a  small 
amount  of  the  medicinal  substance  is  to  be  treated  with  ether,  a  common 
displacer  may  be  used,  care  being  taken  to  cover  it  and  the  receiving 
vessel,  to  prevent  evaporation ;  a  narrow  lamp-chimney,  fitting  below 
into  a  wide-mouth  bottle,  will  be  found  to  serve  a 
good  purpose,  or,  if  large  enough,  a  syringe  pat- 
tern displacer.  An  adapter,  such  as  is  used  in  retort 
operations  (Fig.  159,  A),  may  be  inserted  through  a 
perforated  cork  into  a  convenient  bottle,  the  top 
being  covered  with  a  piece  of  bladder  pierced  with 
pin-holes,  or  fitted  rather  loosely  with  a  cork  to 
prevent  evaporation. 

Fig.  159  represents  two  forms  of  displacers  for 
ether  and  other  volatile  liquids ;  ^  is  an  adapter. 
The  tube,  C,  is  drawn  out  into  a  fine  point,  so  as  to 
admit  the  passage  of  the  air  without  favoring  evap- 
oration. E  represents  a  notched  cork  diaphragm  ; 
F,  a  broken  retort  beak,  suited  to  similar  opera- 
tions. 

The  application  of  a  vacuum  to  promote  the  ra- 
pidity of  percolation  is  an  important  improvement 
in  certain  cases,  and  several  very  ingenious  forms 
of  apparatus  have  been  contrived  by  the  French 
with  this  end  in  view ;  perhaps  the  best  of  these  are 
the  coffee-pots,  in  which  the  pressure  of  steam  is  first 
brought  to  bear  in  penetrating  the  mass  with  the 
hot  liquid,  and  then,  by  the  withdrawal  of  the 
som'ce  of  heat,  the  steam  is  immediately  condensed, 
creating  a  vacuum  which  hastens  the  downward 
passage  of  the  liquid.  In  using  Smith's  steam 
displacer,  though  at  no  time  a  very  complete  vacuum 
is  formed,  yet  this  principle  comes  into  play,  and 
undoubtedly  facilitates  the  percolation  of  the  mass 
under  treatment,  in  the  same  way  that  it  operates  in  a  vacuum  displacer, 
10 
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CHAPTER    IV. 

EVAPORATION. 

THIS  process  is  employed  in  the  preparation  of  most  of  the  extracts, 
fluid  extracts,  aud  sjTups,  and  iu  the  conceDtration  of  sohitious 
generally. 

"SVhen  the  liquid  under  treatment  is  brought  to  its  boiling  point,  so 
that  the  formation  of  vapor  is  upon  the  inner  sm-face  of  the  containing 
vessel,  whence  it  escapes  by  its  elasticity  through  the  body  of  the  liquid 
in  bubbles,  the  process  is  termed  ebullition;  but  when  the  liquid  does 
not  reach  its  boiling  point,  and  the  temperature  aud  other  circumstances 
are  such  that  it  is  liberated  iu  the  form  of  yapor  without  disturbance, 
directly  from  the  surface  exposed  to  the  air,  it  is  termed  evapondion. 

Eyaporation  and  the  laAvs  which  control  it  should  claim  first  attention, 
as  its  proper  uudei'standiug  will  enable  us  to  perform  those  processes 
which  depend  upou  it  more  succassfully. 

The  most  important  circumstances  to  be  obseryed  are  the  extent  of 
surface,  the  character  of  the  space  into  which  tlie  yapor  eyaporatcs,  the 
shape  of  the  vessel  in  ^^•hich  the  e\'aporation  is  couducted.  The  surface 
exposed  should  be  large  Avhen  raj^id  eyaporation  is  desired,  aud  the  depth 
of  the  liquid  should  not  be  great.  Tlie  space  iuto  Avhich  the  liquid  eyap- 
orates  should  be  kept  free  from  the  yapor,  either  by  remoying  it  by  a  cur- 
rent of  air  or  by  condensing  the  yapor,  if  it  be  desirable  to  obtain  the 
volatile  product.  To  secm-e  the  best  results,  the  process  of  condensing 
the  vapor  is  preferable,  as  the  liquid  is  then  less  subjected  to  the  action 
of  heat  and  the  iujurioas  effects  of  atmospheric  contact.  If  the  eyap- 
oration is  conducted  iu  a  yacuum,  it  has  been  ascertained  that  the  liquid 
will  boil  at  140°  F.  lower  temperature  than  when  subjected  to  the  pres- 
sm-e  of  the  atmosphere.  If  the  eyaporation  is  effected  below  the  boiling 
point,  the  extent  of  surface  exposed  to  the  air  is  the  more  controlling 
influence,  temperatm'e,  pressm-e,  and  other  conditions  being  similar;  but 
if  the  evaporation  proceeds  aboye  the  point  of  el)ullitiou,  then  the  extent 
of  surface  exposed  to  the  fire  or  source  of  heat  determines  the  rate  of 
eyaporation.  Dr.  Ure  states  that  a  foot  of  fii*e  sm-face  eyaporates  725 
grains  of  water  per  minute,  and  this  without  relation  to  the  sm'face  ex- 
posed to  the  air. 

The  effect  of  reducing  the  temperature  below  the  boiling  point  is 
exhibited  by  the  following  ascertained  rates  of  evaporation  :  at  212°  F. 
the  rate  of  evaporation  may  be  represented  as  1,  at  180°  F.  as  ^,  at 
150°  F.  as  I,  at  125°  F.  as  \,  at  100°  F.  as  j\  ,  at  79°  F.  as  3V. 

In  evaporating  saline  solutions,  reference  should  be  had  to  the 
presence  or  absence  of  volatile  constituents,  or  the  liabilit}^  to  decom- 
position at  eleyated  temperatm'es ;  but,  as  a  general  rule,  the  most  rajjid 
eyaporation  is  preferable. 
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Fig.  160. 


Extracts  are  to  be  evaporated  in  shallow  vessels,  which  should  be  of 
porcelain  or  well-tinned  iron  or  copper.  Fig.  160  represents  an  ordi- 
nary evaporating  dish  of  Berlin  ware,  which 
is  the  best  material. 

The  long  exposure  of  vegetable  solutions  to 
a  moderate  heat,  besides  being  tedious,  is  liable 
to  the  objection  in  certain  cases  of  exposing 
the  proximate  constituents  for  too  long  a  period 
to  the  oxidizing  influence  of  the  air,  sometimes  allowing  of  the  acetous 
fermentation. 

The  liquid  to  be  evaporated  should  preferably  be  divided  into  smaller 
jDortions,  and  each  reduced  separately  till  highly  concentrated :  then 
these  may  be  mixed.  By  this  means,  no  one  portion  is  long  kept  under 
the  unfavorable  circumstances  of  an  elevated  temperature  and  exposure 
to  the  air. 

In  many  preparations,  particularly  the  fluid  extracts  and  some  syrups, 
the  process  is  directed  to  be  carried  to  a  certain  point  indicated  by  the 
quantity  of  the  concentrated  liquid.  To  facilitate  the  determination  of 
this  without  removing  the  liquid  from  the  evaporating  dish,  two  methods 
are  resorted  to :  the  dish  may  be  tared  and  from  time  to  time  placed 
upon  the  balance  until  it  reaches  the  required  weight  previously  ascer- 
tained, or  a  suitable  slip  of  wood  is  previously  marked  with  a  notch  at 
the  point  reached  by  the  required  quantity  of  liquid,  and  this  being 
inserted  perpendicularly  in  the  liquid  will  indicate  the  point  to  arrest 
the  evaporation. 

The  diiferent  modes  of  applying  heat  for  the  purposes  of  evaporation, 
are :  1st.  Directly  by  exposing  the  containing  vessel  to  the  source  of 
heat.     2cl.  By  a  sand-bath.    3d.  By  a  water-bath.     4th.  By  a  steam-bath. 

Whenever  a  vegetable  solution  is  evaporated  by  a  direct  application 
of  heat,  it  should  be  at  such  an  elevation  from  the  furnace  or  lamp,  as 
not  to  be  touched  by  the  flame,  so  that  the 
heat  should  be  communicated  only  by  radia- 
tion. When  the  heat  is  under  perfect  con- 
trol, as  in  a  gas  furnace,  and  the  process  is 
watched,  this  plan  may  be  substituted  for 
the  use  of  a  water-bath  with  the  advantage 
of  the  liquid  being  raised  to  the  boiling 
point  or  depressed  below  it  at  pleasure. 

Fig.  161  shows  an  arrangement  for  the 
direct  application  of  radiated  heat  in  evap- 
oration ;  a  is  a  diaphragm  of  wire  gauze 
placed  between  the  evaporating  dish,  6,  and 
the  source  of  heat,  c,  which  spreads  the 
flame  and  prevents  its  contact  with  the  dish, 
though  brought  closely  together ;  the  diaphragm  a  may  be  omitted  in 
using  a  gas  furnace,  as  the  flame  is  then  under  control  by  regulating  the 

The  sand-bath  is  seldom  employed  in  the  prejDaration  of  extracts,, 
possessing  no  advantages  over  the  carefully  regulated  du'ect  application 
of*  radiated  heat.     The  water-bath  is  directed  in  all  the  officinal  proc- 
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esses,  for  the  preparation  of  extracts.  ^A'hatever  means  may  be  resorted 
to  for  effecting  the  concentration  of  vegetable  sohitions,  with  a  view  to 
the  preparation  of  extracts,  they  should  be  finally  evaporated  to  the 
proper  consistence  with  great  care,  and  a  water-bath  furnishes  a  means 
of  controlling  the  temperature,  especially  adapted  to  unskillful  and  in- 
experienced persons. 

The  steam-bath  is  the  most  eligible  means  of  applying  heat  for  the 
purposes  under  discussion,  although  it  is  confined  to  the  few  who  manu- 
facture pharmaceutical  preparations  on  a  large  scale.  One  difference 
between  a  steam-bath  and  a  water-bath  consists  in  the  facility  of  the 
application  of  pressm'e  to  the  steam  in  the  one  case  and  not  in  the  other. 
The  temperature  of  steam,  as  already  stated,  bears  a  remarkable  rela- 
tion to  tlie  pressm'e  under  which  it  is  maintained ;  steam  under  pressure 
of  five  pounds  to  the  square  inch  is  at  a  temperature  of  226°,  which  is 
about  as  high  as  can  be  safely  emi)loyed  in  making  extracts ;  as  the 
liquid  will  boil  at  this  temperature,  of  course  the  evaporation  is  more 
rapid  than  ordinar}'  surface  evaporation,  and  yet  the  containing  vessel 
is  not  so  hot  as  in  ordinary  cases  of  tlie  direct  ai>plication  of  heat.  The 
fact  that  the  teuiperature  of  steam  under  pressure  is  liable  to  the  objec- 
tion of  injuring  the  vegetable  principles  in  solution  has  induced  a  modi- 
fication of  the  steam-bath  so  as  to  give  it  more  the  character  of  a 
water-bath,  thougli  with  the  advantages  of  conducting  and  comnumi- 
cating  heat,  wliich  a])ply  so  peculiarly  to  steam. 

A  desirable  apj)anitus  is  a  hemisjiherieal  iron  basin,  perforated  by  a 
pipe  through  which  the  steam  is  introduced,  and  another  for  the  exit 
of  the  condensed  water  into  a  waste-pipe.  The  steam-pipe  communi- 
cates with  the  boiler  in  which  steam  is  generated  for  all  the  processes  in 
the  establishment,  and  several  steam-l)aths  stand  out  in  the  room,  in 
convenient  positions,  and  are  adajited  by  rings  of  various  diameters  to 
any  of  the  vessels  in  which  it  is  desiraljle  to  conduct  the  several  evajj- 
orations. 

Fig.  1G2. 


Fig.  162  shows  an  apparatus  constructed  from  an  ordinary  galvanized 
iron  sink  and  gas-pipe,  which  furnishes  an  extended  evaporating  sm- 
face ;  the  pipe  is  three-fourths  of  an  inch  in  diameter,  and  arranged 
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horizontally  in  folds,  the  ends  of  the  j^ipe  being  introduced  through 
holes  of  approjDriate  size  drilled  in  the  end  of  the  vessel,  and  well  coated 
when  the  apparatus  is  galvanized.  The  vessel  may  be  partially  filled 
with  sand,  on  which  beakers,  flasks,  and  other  apparatus  may  rest,  or 
they  may  be  placed  directly  on  the  coil  of  pipe ;  or,  should  it  be  desired, 
a  current  of  cold  water  can  be  turned  into  it  and  the  coil  when  attached 
to  a  still  be  used  as  a  condenser. 

In  the  preparation  of  extracts  by  the  use  of  steam,  the  pressure  is  so 
regulated  that,  as  the  solution  becomes  inspissated,  the  degree  of  heat 
can  be  diminished.  Near  the  conclusion  of  the  process  the  extract  is 
sometimes  withdrawn,  and  poured  in  thin  layers  on  plates  of  glass, 
which  are  placed  in  a  drying-room  or  closet,  and  subjected  to  a  current 
of  warm  and  dry  air,  till  sufficiently  hard. 

The  most  perfect  form  of  apparatus  for  the  preparation  of  extracts, 
is  a  combination  of  the  steam-bath  with  a  vacuum  pan.  A  suitable  air- 
tight boiler  is  connected  with  an  air-pump  worked  by  machinery,  which, 
by  removing  the  pressure  of  the  atmosphere  from  the  liquid  placed  in 
it,  lowers  the  boiling  point,  and  greatly  increases  the  rapidity  of  evap- 
oration, even  at  a  temperature  of  120°  to  140°  F.  The  air  being  ex- 
cluded, the  principal  objection  to  the  long  continued  evaporation  of 
vegetable  solutions  is  also  removed.  In  the  absence  of  facilities  for 
evaporation  in  vacuo,  the  advantage  of  apparatus  for  distillation  in 
concentrating  vegetable  juices  and  infusions  should  not  be  overlooked. 
The  head  of  the  still  becoming  full  of  steam  excludes  the  air  for  the 
most  part,  and  the  condensation  of  the  steam  in  the  cooler  brings  about 
a  partial  vacuum  which  favors  rapid  evaporation. 

In  most  establishments  for  the  manufacture  of  extracts,  vacuum 
pans,  heated  by  steam,  are  employed  for  their  concentration,  and  their 
products  are  generally  considered  to  furnish  proof  of  the  superiority  of 
this  mode  of  evaporation  over  that  accomplished  under  ordinary  circum- 
stances of  pressure  and  exposure  to  the  air ;  this  is  especially  the  case 
with  those  known  as  the  narcotic  extracts. 


CHAPTER    V. 

DISTILLATION  AND  OTHER  PROCESSES  OF  SEPARATION. 

THE  process  of  distillation,  the  reverse  of  evaporation  in  its  applica- 
tions, is,  like  it,  designed  to  separate  the  volatile  from  the  fixed 
ingredients  in  a  solution.  AVhile  in  evaporation  the  object  is  to  dissi- 
pate and  reject  what  is  volatile,  preserving  and  retaining  what  is  com- 
paratively fixed,  in  distillation  the  volatile  ingredient  is  to  be  secured. 
To  distil  a  solution,  it  is  first  converted  into  vapor  by  the  application 
of  heat,  and  the  vapor  is  then  condensed  in  a  separate  part  of  the  ap- 
paratus. 
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In  a  work  of  the  design  and  scope  of  the  present,  any  elaborate  de- 
scription of  the  apparatus  used  in  distillation,  and  the  mode  of  conduct- 
ing the  process  on  a  large  scale,  would  be  quite  superfluous.  The  uses 
of  the  still  in  the  manufacture  of  spirituous  liquors,  spirit  of  turpen- 
tine, and  coal-oil  of  commerce,  and  in  the  rectification  of  these,  and  of 
petroleum,  and  in  various  other  branches  of  manufacture,  are  among 
the  most  important  subjects  connected  with  chemical  technology,  and 
occupy  a  prominent  place  in  Avorks  on  that  subject. 

It  should  be  remembered  in  performing  distillations  that  the  largest 
quantity  of  liquid  that  can  be  drawn  off  in  a  given  time  is  not  to  be 
regarded  as  the  most  desirable  result ;  the  specific  gravity  of  the  spirit 
obtained  must  also  be  considered.  If  the  heat  be  too  great,  more  of  the 
less  volatile  portions  will  pass  over  and  the  distillate  be  less  desirable  for 
futiu'e  use,  while  the  liquid  remaining  in  the  still  will  be  objectionalily 
strong  in  spirit.  For  this  reason  the  refrigeration  must  be  attended  to. 
The  condensation  f)f  liquids  of  alcoholic  or  ethereal  character  sliould  be 
conducted  at  such  temperatures  as  will  permit  the  less  volatile  matters 
associated  with  tliera  to  flow  back  to  the  still  while  the  stronger  spirit 
passes  on,  to  be  fully  refrigerated,  and  then  kept  for  the  use  designed. 
Without  thorough  refrigeration  great  loss  of  material  must  necessarily 
occur,  and  serious  accidents  have  happened  from  the  vapor  of  volatile 
liquids  impregnating  the  apartment  in  consequence  of  deficient  refrig- 
eration. 

Distillation,  when  conducted  in  a  small  way,  is  generally  accomjilished 
by  the  use  of  glass  retorts,  witii  or  without  receivers  or  other  means  of 
condensation. 

Fk'.  103. 


Fig.  163  exhibits  a  plain  retort  witli  an  adapter,  a,  by  which  it  is 
connected  with  a  tul)ulated  receiver,  6,  tlnis  furnishing  the  two  condi- 
tions of  an  apparatus  for  distillation  (see  page  151) — a  vessel  for  heat- 
ing a  liquid  to  be  distilled,  and  a  sui'face  to  be  refrigerated  for  the 
condensation  of  the  vapor  formed. 

The  substance  to  be  distilled  being  introduced  into  the  retort  and  heat 
applied,  the  vapor  given  off  passes  at  once  into  its  beak  or  neck,  and, 
if  this  is  not  refrigerated,  into  the  receiver.  In  some  cases,  particularly 
in  treating  very  volatile  liquids,  it  is  found  more  convenient  to  apply 
cold  directly  to  the  beak,  as  in  Fig.  164,  in  M'hich  pieces  of  linen  or 
cotton  cloth,  folded  several  thicknesses  and  laid  lengthwise  on  the  beak, 
are  kept  constantly  wet  by  the  dropping  of  water  from  a  funnel  susj^ended 
above  it.  At  the  point  o,  beloAv  the  lower  edge  of  the  wet  cotton,  a 
piece  of  lampT\nck,  or  waxed  string,  is  tied  tightly  round  the  beak,  to 
conduct  off  the  descending  water.  The  receiver  here  sho"\\Ti,  though 
not  tubulated  as  in  the  other  plate,  is  quilled  or  drawn  ont  into  a  fine 
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tube,  which  enters  the  receiving  vessel  below ;  this,  being  fully  refrig- 
erated, insures  the  complete  condensation  of  the  liquid. 


Fig.  164. 


Fig.  165. 


Eetort  with  quilled  receiver. 


Distillation  with  tubulated  retort  and  receiver. 


When  the  liquid  to  be  distilled  will  condense  at  a  moderate  elevation 
of  temperature,  the  mode  of  refrigeration  last  mentioned  is  conducted 
without  the  use  of  a  receiver,  the  distillate  being  collected  du-ectly  from 
the  beak  of  the  retort,  from  which  it  drops  as  fast  as  it  accumulates. 
Sometimes  the  receiver  is  refrigerated,  and  not  the  beak  of  the  retort, 
and  this  is  perhaps  the  most  common  arrangement  for  retort  distillation. 
It  is  shown  in  Fig.  165,  which  represents  a  tubulated  retort,  a  common 
flask  adjusted  to  it  as  a  receiver,  and  set  into  a  basin,  which,  by  being 
kept  filled  with  water,  would  also  facilitate  the  refrigeration  of  the 
flask  by  wet  cloths  laid  upon  it.  Where  this  arrangement  is  adopted, 
care  should  be  taken  not  to  secure  the  beak  of  the  retort  tightly  into  the 
neck  of  the  receiver,  in  which  case  the  expansion  of  the  heated  air  and 
vapors,  on  commencing  the  operation,  would  lead  to  a  rupture  of  some 
part  of  the  apparatus. 

The  plain  retort  is  almost  superseded  of  late  years  by  the  tubulated, 
which  has  the  advantage  of  allowing  the  more  ready  introduction  of 


Fig.  166. 


Tubulated  retort. 


Grummet. 


substances  to  be  distilled,  and,  by  loosening  the  stopper,  the  prevention 
of  accidents  from  the  too  great  tension  of  the  vapor,  and  from  the  too 
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sudden  refrigeration  of  the  retort,  which  would  cause  some  condensed 
distillate  to  flow  back,  endangering  the  safety  of  the  retort. 

A  little  ring,  made  frequently  of  straw  and  bound  with  twine,  known 
to  chemists  as  a  grummet,  furnishes  an  excellent  rest  for  flasks  and 
retorts,  which  would  be  likely  to  be  fractured  if  set  ujoon  any  substance 
that  conducts  heat  rapidly.  A  recent  improvement  in  this  article, 
shown  in  Fig.  167,  is  to  make  it  of  India-rubber  hose  joined  by  pass- 
ing the  two  ends  over  a  plug  of  wood  which  fits  tightly  into  it.  To 
make  it  more  satisfactory,  however,  three  short  transverse  sections  of 
similar  hose,  of  a  size  sufficiently  large  to  pass  over  the  hose  composing 
the  ring,  are  placed  one  over  the  joint  and  the  others  at  equal  distances 
apart.  This  arrangement  permits  a  circulation  of  air  round  the  bottom 
of  the  flask,  or  if  the  flask  is  placed  in  a  water-bath  a  constant  yet  quiet 
circulation  of  fluid  takes  place  around  it.  For  a  full  description,  see 
paper  of  Dr.  Squibb  in  Proceedings  of  Amer.  Pharm.  Assoc,  for  1873. 

Fig.  168  represents  the  well-known  Liebig's  condenser,  Avhich  may 
be  constructed  on  a  variety  of  patterns,  and  of  different  materials. 

It  consists  of  a  tin  tube  18  inches  long  and  2  J  inches  in  diameter, 
and  having  the  ends  reduced  to  1|^  inch.  The  funnel  a  is  the  upper 
termination  of  a  very  small  tin  tube,  which,  passing  down  the  whole 
length  of  the  apparatus,  enters  it  near  the  lower  extremity,  where  it  is 
extended  by  a  bent  leaden  tube,  as  shown  by  the  dotted  lines,  to  the 
very  bottom,  at  b.  A  short  piece  of  thin  lead  pipe,  c,  leads  from  near 
the  apex  of  the  condenser,  and,  passing  out  through  a  perforation  into 
which  it  is  soldered,  terminates  about  two  inches  below,  d  d  is  a  glass 
tube  one  inch  in  diameter,  drawn  out  and  bent  at  its  lower  end,  which 


Fig.  168 


Liebig-'s  condenser. 


passes  through  the  whole  length  of  the  apparatus,  being  secured  at 
either  end  by  the  perforated  corks  e  e,  which  must  be  perfect  and  as  soft 
as  can  be  obtained.  /  is  a  stout  piece  of  sheet-copper  soldered  on  to 
the  main  tube,  and  made  to  work  by  a  screw  upon  the  wooden  upright  g. 
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A  smootli  mid  even   iicrfoi-atiDii   iii:i\'  \>c  made  l)y  a  l)rass  fork-horcr, 
Fi{^.  170,  or  a  rat-hiil  (ilc,  Ki<,^  Kil),  or  both,  so  as  tocoustitute  a  water- 


ti<?lit  joint.  A  sliocinaker's  lile, 
which  is  a  straifijht  cut  file  on  one 
side,  and  a  rasp  on  the  other,  one 
halt'  bcinjr  curved  on  the  face  and 

Fi-.  171. 


Llobig's  condenser,  ol'  gloss. 


FiK.  109. 


P'ig.  170. 


stand  for  condenser,  of  glass. 


Fig.  173. 


Fig.  174. 
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Set  of  cork- 
borers. 


the  other  half  flat, 
will  be  found  to  be 
of  ^reat  advantage 
in  fitting  corks  to  the 
ditferent  uses  they 
are  to  be  applied  to. 
The  use  of  cement 
or  luting  to  surround 
the  cork  is  necessary 
if  they  are  not  very 
perfect  and  very  com- 
pletely fitted,  and  as 
no  alcoholic  liquids  will  come  in 
contact  with  them,  dissolved 
sealing-wax  is  found  to  an.swer 
a  good  purjDOse.  Gum-elastic 
perforated  stoppers  may  be  ad- 
vantageously substituted  for 
corks,  and  require  no  luting. 
The  expense  of  a  condenser  such 
as  here  described  is  from  .S3. 50 
to  $5,  The  bottom  of  the 
Mooden  stand  should  be  grooved 
on  the  under  side  and  filled  in 
with  melted  lead,  to  prevent 
the  ill-effects  of  warping,  and 
to  give  solidity  to  the  whole. 

Fig.  171  represents  Liebig's 
condenser  made  entirely  of  heavy 
glass  tubes,  fitted  together  by 
means  of  perforated  gum-elastic 
stoppers.  The  cold  water  supply  and  discharge  pipes  consist  entirely 
of  gum-elastic  hose ;  the  end  tube  is  not  bent  or  dra\^n  to  a  small  open- 
ing, and  may  be  cleansed  with  facility  by  a  swab.  The  chief  disad^■an- 
tage  of  these  is  their  liability  to  breakage  from  rough  handling  or  sud- 
den changes  of  temperature  when  in  use.  They  are  very  neat,  ho^^"ever, 
and  with  care  serve  a  good  while.  Fig.  172  is  a  convenient  form  of 
condenser  stand,  wdiich,  by  raising  and  depressing  either  end,  gives  the 


Squibb's  upright  con- 
denser, of  glass. 
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proper  inclination  to  the  tube.  Where  there  is  a  deficiency  of  room 
on  the  operating  counter,  the  condenser  may  be  hung  from  the  ceihng 
or  from  brackets,  being  drawn  into  position  when  needed.  A  tin  trough 
is  a  good  support  under  these  circumstances. 

The  objection  due  to  the  space  taken  up  by  Liebig's  condenser  upon 
the  operating  table  has  been  overcome  by  Dr.  E.  R.  Squibb  by  an 
arrangement  in  which  the  vapor  tube  is  doubled,  forming  a  U,  shown 
in  Fig.  173.  This  arrangement,  besides,  renders  the  condenser  more 
effective.  The  outer  lines  represent  the  water-case  tube,  v  v  the  vapor 
tube  of  U  shape,  with  a  small  opening  at  the  lower  end  from  which 
condensed  liquid  escapes  to  a  proper  recipient,  while  any  uncondensed 
vapor  passes  to  the  other  leg  of  the  tube,  and  is  there  condensed  by  the 
cooled  surface  and  downward  flow  of  condensed  liquid.  R  is  the  re- 
frigerating tube,  descending  to  the  lower  end  of  the  water  case,  through 
which  cold  water  is  supplied ;  Avhile  E  is  the  exit  tube  for  the  refriger- 
ating water  after  it  has  performed  its  function.  The  apparatus  is  sup- 
ported by  a  ring  and  suitable  clamp  in  the  general  apparatus  holder, 
devised  by  Dr.  Squibb,  and  hereafter  to  be  noticed.  A  more  lengthened 
description  will  be  found  in  Proceedings  of  American  Pharmaceutical 
Association,  vol.  xxi. 

Fig.  175. 


Liebig's  brass  condenser  on  retort-stand. 


A  very  eflicient  condenser,  securing  economy  of  space  upon  the  table, 
is  made  by  arranging  an  orifice  to  the  side  of  the  inner  tube  of  a  Liebig 
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Fig.  176. 


condenser,  and  fitting  a  cap  to  the  upper  end  of  It;  this  will  '/wa 
a  very  efficient  condenser,  and  is  as  readily  eieaned  as  tlie  ordiiiaiy 
Liebig  condenser;  by  having  a  large  condensing  surface  to  the  ujjper 
end  of  the  inner  tube  complete  condensation  is  readily  efflx-ted. 

The  same  letters  refer  to  the  same  tubes  in  this  as  in  the  upright  con- 
denser of  Dr.  Squibb. 

Fig.  175  represents  a  condenser  supported 
on  a  retort-stand,  having  freedom  of  motion 
in  every  direction ;  .^■  is  a  cast-iron  foot,  in 
which  is  fixed  a  solid  rod  of  iron,  z.  The 
condenser,  as  here  represented,  is  designed  to  wiegand's  improved  clasp  for 
be  made  of  brass,  with  a  glass  tube  fitted  into 

it  with  corks,  as  in  the  other  case ;  the  comparative  size  of  the  outer 
tube,  as  here  shown,  is  much  smaller,  which  requires  a  much  more 
rapid  passage  of  the  cold  water  through  it,  esf)ecially  in  distilling  very 
volatile  lic{uids.  The  Guy-Lussac  holder  a,  and  the  rings,  are  usually 
made  of  brass  in  this  arrangement. 


Fig.  177. 
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General  apparatus  stand. 

A  mechanical  support  for  the  retort  and  refrigerating  apparatus  is.  of 
course,  absolutely  necessary  in  the  arrangement  of  the  distillatory  appa- 
ratus.    At  least  one  retort-stand  is  quite  necessaiy,  even  in  connection 
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■with  the  Liebig's  condenser,  Fig.  175;  in  which  case  one  of  the  rings 
might  have  a  sufficiently  long  handle,  connecting  it  with  the  screw  that 
clasps  the  upright  rod,  to  hold  a  retort  or  a  flask  at  a  sufficient  distance 
from  the  condenser  to  be  adjusted  to  it  for  use ;  but  this  is  not  the  case 
with  any  that  I  have  seen,  and  would  render  the  whole  ajDparatus 
unsteady  when  loaded  with  the  liquid.  In  the  ordinary  stand  it  is 
necessary  in  adjusting  apparatus,  or  ^yhen  it  is  desirable  to  disconnect 
or  alter  the  position  of  the  rings  for  any  purpose,  to  slide  them  up  the 
whole  length  of  the  rod,  and  remove  all  above  them,  which  is  some- 
times a  great  inconvenience.  In  Wiegand's  improvement  the  castuig 
that  clasps  the  rod  is  open  on  one  side  to  the  diameter  of  the  rod,  so 
that  by  loosening  the  screw  it  may  be  slipped  off  laterally,  and  yet, 
when  the  screw  is  tightened  so  as  to  press  firmly  against  the  rod,  it  is 
sufficiently  secure  to  bear  any  weight  approj)riate  to  such  an  apparatus. 
Fig.  176  gives  a  view  of  one  of  these  separated  from  the  rod. 
In  Fig.  164  it  will  be  seen  that  as  many  as  three  retort-stands  are 
used  in  a  small  operation.  The  frequent  necessity  for  using  several 
retort-stands  in  one  operation,  and  its  consequent  inconveniences,  in- 
duced Dr.  E,  R.  Squibb  to  devise  what  he  has  justly  termed  a  gen- 


Fig.  178. 


Retort-stand  for  use  in  distillation. 


€ral   apparatus   stand;   Avhich   consists  of  a   cast-iron   plate  9  by  15 
inches,  into  which,  near  the  centre,  an  upright  wrought-iron  pipe,  |  inch 
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external  diameter,  is  firmly  secured.  A  round-bottomed  circular  sand- 
bath,  with  a  horizontal  Hnuf^e  around  the  brim,  notched  to  receive  wires 
for  fastening  any  vessel  in  the  bath,  is  attached  to  a  suitable  and  pecu- 
liar clamp,  which  grasps  the  upright  rod,  and  thus  supports  it  in  its 
place.  In  two  adjustable  rings,  of  cast  iron,  three  movable  rofls  are 
made  to  slide  to  or  from  the  centre  through  lioles  made  at  equal  distances 
apart ;  these  rods  are  square  and  are  fixed  in  any  desire<l  position  by 
thumb-screws ;  their  direction  is  somewhat  oblique  to  the  horizontal 
plane  of  the  rings.  The  rings  may  be  placed  upon  the  rod  with  the 
thumb-screws  up  or  down,  and  are  secured  by  the  same  device  to  the 
supporting  rod.  A  long  sand-bath,  6  by  17  inches,  and  f  inch  in  depth, 
is  attached  to  the  rod  in  the  same  manner ;  it  may  also  Ije  used  as  a  diy- 

Fig.  179. 


s^ — ^ 


Com])lete  apparatus  for  distillation. 


ing  table.  Two  thin  cast-iron  plates,  16|-  inches  long  by  3|  wide,  also 
arranged  with  clamp  to  attach  to  the  upright  rod,  are  perforated  with 
a  number  of  holes  of  various  sizes,  and  four  slots  of  gradually  increas- 
ing width  furnish  ready  means  of  supporting  test-tubes,  flasks,  and  a 
variety  of  vessels  having  tube  necks ;  they  also  serve  as  shelves  for  the 
support  of  any  vessels  during  the  various  operations  for  which  the  ap- 
paratus is  adapted.  Fig.  177  illustrates  this  apparatus;  but  for  a  more 
detailed  account  the  reader  should  consult  the  Proceedings,  as  before 
mentioned.' 

Fig.  178  will  give  an  idea  of  the  arrangement  of  the  retort  and  vessel 
for  supplying  the  condenser  with  water  and  that  for  catching  the  waste 
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Fig.  180. 


water  upon  one  retort-stand,  which,  however,  must  be  in  due  proportion 
to  the  size  of  the  condenser. 

When  put  together,  the  apparatus  for  distillation  will  be  complete  as 
arranged  in  Fig.  179.  The  tin  bucket  h  has  a  small  brass  cock,  which 
is  so  regulated  in  using  the  apparatus  as  to  drop  the  water  either  slowly 
•or  rapidly  as  the  warming  of  the  water  in  the  condenser  may  requu'e. 

The  only  use  of  the  funnel  m  is  to  prevent  the  splashing  of  the  ^^-ater 
as  it  falls  from  the  condenser.  By  placing  the  heavy  receiving  vessel  n 
on  the  wooden  base  of  the  retort-stand,  the  weight  of  the  retort  I  is 
counterbalanced. 

Gum-elastic  tubes  often  become  hard,  and  can  be  rendered  flexible  by 
soaking  with  glycerine. 

A  flask  with  perforated  cork  and  glass  tube,  as  shown  in  Fig.  180, 
may  be  substituted  for  the  retorts  before  described,  an  arrangement  well 
adapted  to  distilling  very  volatile  liquids,  and 
those  which  boil  with  great  violence.  This  figure 
also  shows  a  tube  for  introducing  fresh  portions 
of  the  liquid  without  removing  the  cork ;  the 
tube,  being  bent,  retains  a  portion  of  liquid  in 
the  bulb  and  adjacent  curve,  which  prevents 
the  escape  of  vapor  from  the  interior.  It  is 
designed  to  extend  only  a  little  below  the  cork. 
In  case  of  any  stoppage  in  the  apparatus  by 
which  an  accumulation  of  vapor  might  take 
place  in  the  flask  or  retort,  this  tube  Avould 
serve  as  a  safety-valve,  and  the  liquid  being  forced 
out  would  allow  of  the  escape  of  the  accumu- 
lated steam. 

From  the  description  and  illustration  of  ap- 
paratus now  given,  the  reader  will  have  a  good 
idea  of  the  apparatus  as  constructed  on  a  small 
scale.  In  using  it,  a  volatile  liquid  or  mixture 
containing  a  volatile  ingredient  being  introduced 
into  a  retort  or  flask  connected  as  before  de- 
scribed, and  heat  applied,  the  volatile  ingredient 
will  rise  in  vapor,  and,  being  cooled  by  contact  with  the  neck  of  the 
retort,  the  receiver,  or  the  glass  tube  of  the  Liebig's  condenser,  will  be 
condensed,  and  may  be  collected  in  a  liquid  and  pure  condition.  It  is  a 
necessary  precaution,  in  manipulating  ^^dth  alcoholic  or  ethereal  liquids, 
as  in  the  preparation  of  spirit  of  nitrous  ether,  to  use  a  watei'-bath  for 
the  regulation  of  the  temperature,  and  for  protection  in  case  of  a  fract- 
ure of  the  retort.  The  use  of  a  saturated  solution  of  alum,  ^^iiich  boils 
at  220°,  and  of  chloride  of  zinc,  which  is  available  for  any  temperature 
below  320°,  and  of  fixed  oils,  which  boil  at  from  500°  to  600°  F.,  will 
occasionally  serve  good  purposes  in  the  process  of  distillation.  In  all 
processes  the  heat  and  refrigeration  must  be  carefully  adjusted,  so  that  no 
portion  of  uncondensed  vapor  shall  escape,  especially  if  of  a  poisonous, 
corrosive,  or  inflammable  nature. 

One  of  the  chief  practical  difficulties  in  distilling  arises  from  the 
irregularity  of  the  boiling  of  liquids  in  glass  vessels,  occasioning  vio- 
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lent  l)iiiiij)iii^',  ;iii(l  soiiictiiiics  llic  ('riictiin'  dl'  the  v<->cl.  Fii  tn-;itiiiif 
j-csiiioiis  substances  in  tins  way,  aii<l  in  tin-  prtjjaratinn  oi'  liy(lro<vaiii«- 
acid,  whcrt;  a  lai'j;c  aimtiint  of  heavy  ])reci|)itatc  is  pi-e.-ent  in  the  li(|iii(|, 
thi.s  renders  the  operation  one  of  ^vi'nt  ditlienhy  and  annoyanc*,'.  'Jlie 
l)('st  remedy  for  this  is  foinid  in  the  dilTusion  of  tin:  lieat  over  th*- whoh* 
surface  of  tlie  retort  in  contact  with  the  li(jiii(|,  and  in  the  interposition 
of  an^'idai'  f "rati;inents  of  insohil)h'  material,  >uch  as  i'(K-k  ciystal  or  hroken 
^lass,  amonn^  the  pailicles  of  the  htjuith  It  is  entirely  prevented  hy  a 
glass  rod  or  a  coil  of  metallic  wire  reaehin<r  from  the  bottom  to  the 
.surface  of  the  liijuid,  which  serves  to  diffuse  and  ecjuulize  the  lieat. 
Advantage  is  gained  hy  eovering  the  bottom  of  the  glass  vessel  with 
wire  gauze,  or  by  coating  the  retort  with  metallic  silver  on  its  inner 
siu'face.  This  may  be  done  by  reducing  a  solution  of  annnonio-nitrate 
of  silver,  by  boiling  it  in  the  vessel  to  be  j)lated,  with  oils  of  cinnamon 
and  eloves  dissolved  in  aleohol.  Flasks  may  be  eoated  ou  the  outside 
with  metallic  copper,  so  as  to  answer  an  excellent  purpose,  by  the  aid 
of  a  batterv. 


Fig.  182. 


The  glass  retorts,  Avhicli 
are  useful  for  small  opera- 
tions in  distillation,  are  en- 
tirely unsuitable  fir  the  re- 
covery of  alcohol  in  the 
preparation  of  fluid  ex- 
tracts, and  for  many  other 
preparations  from  which 
aleohol  and  ether  must  be 
distilled ;  and  hence  it  is 
requisite  that  the  apothe- 
cary should  provide  him- 
self with  a  suitable  still  for  this  purpose.  Several  forms  of  ^uch 
stills  have  been  made:  Fig.  181  exhibits  a  copper  still  and  block- 
tin  condensing  worm,  such  as  may  be  conveniently  used  for  the  dis- 
tillation of  liquids  which  are  not  liable  to  corrode  metallic  vessels. 
Such  an  apparatus  is  particularly  adapted  to  distilling  water  for  pharma- 
ceutical use,  also  rose-water  and  the  alcoholic  solution  of  essential  oils, 
called  spirits.  If  of  suliicient  capacity,  it  is  adapted  to  the  distillation 
of  essential  oils.  The  chief  obstacle  to  its  general  use  "for  the  various 
purposes  of  the  pharmacist  lies  in  the  comparative  dithculty  of  de]iriving 
the  condensing  worm  of  the  odor  of  ditlerent  substances  distilled  and  the 
consequent  liability  of  these  to  contaminate  the  next  succeeding  distillate. 
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One  which  has  given  great  satisfaction  is  that  of  Prof.  J.  P.  Reming- 
ton's, inustrated  in  Fig.  182.  The  still-body  holds  over  three  gallons; 
the  condenser  has  seven  straight  tubes  surrounded  with  the  cold  water 
introduced  by  a  rubber  tube  from  a  hydrant  or  bucket  of  water  placed 
higher  than  the  still,  and  carried  off  as  it  becomes  warmed  by  another 
tube,  as  indicated  by  the  arrows.  By  the  siphon  arrangement  shown  in 
the  cut,  it  is  possible  to  feed  the  still  from  a  reservoir  whilst  distillation 
is  in  progress,  thus  using  a  three-gallon  still  where  a  much  larger  one 
would  have  been  necessary. 

The  still  may  be  set  into  a  kettle  partly  filled  with  water,  and  thus 
used  as  a  water-bath,  or  a  shallow  dish  with  flat  rim  which  accompanies 
the  still  may  be  placed  between  the  two  brass  ring-bands  and  clamped 

securely. 

Another,  of  simpler  con- 
struction, is  illustrated  in  Fig. 
183,  and  consists  of  a  body, 
B ;  H,  head ;  N,  the  neck ;  J, 
the  jacket;  F,  feeding-pipe; 
C,  the  cold-water  pipe  for  con- 
densing the  vapor  in  the  head 
of  the  still ;  W,  the  waste- 
pipe  for  water  which  has 
become  warm  by  the  steam. 
It  is  important  that  the  whole 
apparatus  should  be  made 
of  well-tinned  copper;  the 
opening  of  the  still-body 
should  be  large  enough  to 
admit  the  hand,  so  that  it  can  be  readily  cleaned;  all  the  joints 
should  be  well  filled  with  solder,  so  there  may  be  no  crevices  to  become 
fouled  with  any  of  the  contents  of  one  operation  remaining  to  contami- 
nate another  process.  The  cold  water  is  supplied  to  the  head  of  the 
still  through  C,  and  as  it  becomes  warmed  is  drawn  off  through  W.  Tlie 
throat  of  the  still-head  should  be  carried  up  so  high  that  any  vapor  that 
is  condensed  will  run  down  the  neck,  jN^,  and  not  flow  back  into  the  body 
of  the  still. 

The  long-continued  application  of  a  pretty  high  heat,  which  is  neces- 
sary in  distillation,  involves  an  expense  which,  if  gas  or  even  charcoal 
fuel  is  employed,  may  approach  the  value  of  the  alcohol  recovered,  so 
that  in  the  winter  time  it  is  well  to  avail  ourselves  of  the  stove  used  for 
heating  the  apartment  by  fitting  the  still  to  it,  and  distilling  slowly  at 
the  moderate  heat  thus  obtained.  The  advantage  gained  by  the  exclu- 
sion of  the  atmosphere  in  distillation  is  not  to  be  overlooked  when  vege- 
table preparations  are  being  concentrated.  The  head  of  the  still  becoming 
full  of  steam  excludes  the  an*,  for  the  most  part,  and  the  condensation 
of  the  steam  brings  about  a  partial  vacuum  which  favors  evaporation  at 
loAv  temperatures. 

The  proper  refrigeration  of  the  condensing  surface  requires  pretty  free 
use  of  cold  water ;  and  the  application  of  this  has  dkect  relation  to  the 
degree  of  heat  requhed  to  vaporize  the  liquid  being  distilled.    An  indi- 
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cation  by  which  the  operator  may  always  judge  when  the  refrigeration  is 

in,suffi(;ient,  is  (he  csca[)(;  of"  UMcoiidcn.sed  vapor.  When  this  is  <»l)sorved, 
lie  should  diminish  the  heut  applied,  and  increase  the  application  of"  cold 
to  the  condeiisin<i;  surface;  this  j>recaution  is  very  inijxn-tant  when  the 
vapor  is  intlunnnable.  The  methods  intlicuted  in  Fig,  178  for  the  con- 
tinuous application  of  cold  water  by  a  funnel,  and  by  a  small  cock,  near 
the  bottom  of  a  tin  bucket,  are  also  well  adapted  to  the  kuids  of  appa- 
ratus now  described.  In  using  this  still  1  have  usually  conducted  the 
operation  by  the  use  of  a  movable  gas  stove.  Fig.  96,  on  a  counter,  at 
the  end  of  which  are  a  sink  and  hydrant ;  by  the  use  of  a  few  feet  of 
elastic  tube,  the  cold  stream  from  the  hydrant  may  be  determined  into 
the  cooler^  while  the  warm  water  is  conducted  otf  into  the  sink  by  a 
similar  attachment. 

The  size  of  the  condenser  should  always  be  proportioned  to  the  quan- 
tity of  liquid  which  is  to  be  drawn  off;  and  this  subject  has  been  very 
carefully  studied  by  Dr.  Ure  {Dictionary  of  Arts  and  Manufactures). 
I^  has  been  proven  that  ten  square  feet  of  thin  copper  cooled  by  water 
will  condense  three  pounds  of  steam  per  minute  if  there  be  a  difference 
of  90°  in  their  temperature ;  this  is  just  three  times  as  much  as  the  same 
surface  will  vaporize  by  direct  heat. 

The  application  of  heat  must  of  course  be  regulated  by  the  volatility 
and  inflammability  of  the  liquid  treated.  Strong  alcoholic  or  ethereal 
liquids,  being  volatilized  at  low  temperatures,  may  be  heated  by  a  water- 
bath  or  a  sand-bath,  not  too  hot,  which,  besides  preventing  the  excessive 
boiling  of  the  liquid,  will  diminish  the  danger  from  fracture  if  a  glass 
vessel  is  used. 

In  distilling  from  flowers  or  herbs  for  obtaining  essential  oils  or  med- 
icated waters,  there  is  great  liability  to  scorching  from  the  contact  of 
masses  of  the  solid  material  with  the  heated  surface  of  the  still,  thus 
producing  the  empyreumatic  products  which  quite  destroy  the  agreeable 
fragrance  of  the  product.  A  false  bottom  or  perforated  diaphragm,  a 
few  inches  above  the  point  of  contact  with  the  flame,  is  a  preventive  of 
this,  adopted  in  large  operations.  In  some  cases  even  this  is  not  suffi- 
cient, and,  as  in  preparing  oil  of  bitter  almonds,  it  will  be  found  neces- 
sary to  introduce  the  pulpy  mass  upon  a  layer  of  straw  over  the  bottom 
or  upon  a  diaphragm ;  by  this  means  the  contact  of  the  material  M'ith 
the  spot  where  the  heat  is  applied  is  effectually  prevented.  The  appli- 
cation of  carefully  regulated  steam  heat  is,  of  com'se,  in  this  as  in  most 
other  heat  operations  on  a  large  scale,  a  great  improvement. 

Distillation  is  frequently  applied  to  obtain  products  for  the  perfumer, 
and,  in  some  instances,  particularly  those  of  the  fragrant  waters,  the 
terms  "  double  distilled  "  and  "  triple  distilled  "  are  frequently  used ;  the 
meaning  being  that  the  same  liquid  has  been  twice  or  three  times  dis- 
tilled from  separate  fresh  portions  of  the  flowers. 

Fractional  distillation  is  that  modification  of  the  process  by  which 
ingredients  of  different  volatility  are  separated  from  one  another.  It 
requires  special  precautions  for  ascertaining  the  temperature  applied,  and 
for  changing  the  receiving  vessel  so  as  to  collect  the  products  volatilized 
at  each  successive  boiling  point  as  the  process  proceeds.  A  thermometer 
inserted  into  the  retort  or  still  through  a  cork,  or  a  tube  passing  near  to 
11 
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the  bottonij  will  serve  to  indicate  the  variations  of  temperature,  and  a 
quilled  receiver  will  be  found  to  facilitate  the  collection  of  the  succes- 
sive products ;  when  a  bath  is  used,  the  temperature  may  be  ascertained 
by  immersing  the  thermometer  in  it. 

Destructive  distillation  is  a  process  by  which  organic  bodies  are  sub- 
jected to  a  gradually  increased  tem23erature,  whereby  the  original  condition 
is  entirely  broken  up,  the  resulting  products  being  of  a  less  complex 
composition.  To  guard  as  much  as  possible  against  oxidation  by  the 
atmospheric  oxygen,  the  operation  is  conducted  in  strong  glass  retorts, 
or,  on  a  lai'ger  scale,  in  iron  or  earthenware  retorts  or  cylinders.  Com- 
plex organic  bodies  yield  generally  a  large  quantit}'  of  incondensable 
gases,  consisting  of  carbo-hydrogens  of  varying  composition,  an  aqueous 
liquor  containing  formic  or  acetic  acid,  an  oily  liquid  composed  of  crea- 
sote,  carbolic  acid,  empyreumatic  oils,  etc.,  and  a  dark  brown  or  black 
body  of  a  honey-like  consistence,  like  tar.  If  nitrogen  is  present  in  the 
original  substance  in  other  forms  than  nitric  acid,  it  is  found  usually  in 
the  most  volatile  portions  in  the  form  of  ammonia  and  various  other 
ternary  organic  alkaloids  (see  Syllabus  of  Organic  Alkaloids).  The 
residue  in  the  retort  consists  of  carbon  mixed  with  the  inorganic  bases, 
which  are  combined  with  mineral  acids,  except  nitric  acid,  which  is 
decomjjosed.  In  theu'  crude  state  a  peculiar  smoky  odor  is  attached 
to  all  the  products  obtained  by  this  process,  ^A'hich  odor  is  called  empy- 
reumatic. 

Instances  of  products  of  dry  distillation  are  pyroligneous  acid,  oil  of 
tobacco,  oil  of  amber,  resin  oil,  coal  oil,  and  illuminating  gas. 

Sublimation. — The  dry  distillation  of  solid  substances  which  yield  at 
once  a  solid  volatile  product,  either  preexisting  in  the  substance  or  the 
result  of  the  decomposing  influence  of  heat,  is  called  sublimation.  The 
apparatus  consists  essentially  of  a  subliming  vessel  and  a  condensing 
vessel,  varied  by  the  volatility  of  the  sublimed  product.  The  conden- 
sing surface  must  invariably  be  out  of  the  fire,  but  so  adjacent  that  the 
required  temperatm^e  can  be  maintained  till  the  vapor  reaches  it.  In  the 
separation  of  benzoic  acid  from  benzoin,  and  pyrogallic  acid  from  galls 
or  their  aqueous  extract,  a  shallow  iron  pot  covered  by  a  diaphragm  of 
porous  paper  and  surmounted  by  a  cap  of  glazed  paper  constitutes  a 
suitable  apparatus ;  it  may  be  heated  on  a  sand-bath,  the  heat  being  so 
regulated  and  the  diaphragm  and  cap  so  arranged  that  none  of  the 
vaporized  acid  shall  escape.  In  the  manufacture  of  muriate*  and  car- 
bonate of  ammonium,  and  of  corrosive  sublimate  and  calomel,  arrange- 
ments are  required  for  operating  on  a  large  scale  and  with  precautious 
suggested  by  experience,  the  vapor  in  the  latter  case  being  condensed  in 
a  condition  of  very  minute  division,  by  a  cmTcut  of  cold  air,  aqueous 
vapor,  or  water.  Camphor  is  refined  or  freed  from  impurities  by  subli- 
mation into  large  glass  balloons,  which  are  afterwards  broken ;  and  the 
condensation  of  subliming  iodine,  in  order  to  avoid  loss,  is  effected  in  a 
series  of  globular  condensers  connected  with  one  another. 

In  many  small  operations,  glass  tubes  closed  at  one  end,  called  reduc- 
tion tubes,  or  two  flasks,  one  adjusted  to  the  other  and  placed  in  such 
position  that  one  may  be  plunged  in  a  sand-bath  below  the  level  of 
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the  contained  material  while  the  other  is  cooled,  maj  serve   a  good 
purpose. 

Fig.  184  shows  an  apparatus  for  subliming  camphor  in  fine  powder 
for  pharmaceutical  uses.     It  is  a  modification  of  that  proposed  by  John 

Fig.  184. 


Apparatus  for  subliming-  camphor  in  pulverulent  form. 

C.  Lowd,  of  Boston.  [Proceedings  Amer.  Phar.  Association,  1871.) 
The  retort  is  of  copper,  and  the  receiving  vessel  of  tinned  iron  or  paste- 
board ;  the  large  admixture  of  air  dilutes  the  vajDor  so  that  the  camphor 
is  deposited  in  a  fine  dry  powder. 

Dehydration  and  Calcination. — The  application  of  heat  to  inorganic 
crystalline  substances  is  sometimes  with  a  view  to  the  separation  of  water, 
and  sometimes  for  the  expulsion  of  carbonic  acid  or  other  volatile  con- 
stituent. Water  is  present  in  chemical  compounds  either  as  water  of 
hydration  or  of  crystallization.  In  this  form  it  may  be  regarded  as  a 
weak  acid  combined  with  a  base  CaO+HgO  =  Ca(OH)2,  or  as  an 
essential  constituent  of  certain  salts,  basic  water.  Water  of  hydration 
cannot,  in  most  instances,  be  removed  by  heat,  or,  if  expelled,  the  nature 
of  the  compound  is  altered.     (See  Sodii  Pyrophosphas.) 

Fig.  185  exhibits  the  porcelain  spatulas,  which  are  useful  for  stirring 
the  mass,  which  first  dissolves  in  its  own  water  of  crystallization,  and 
afterwards  dries,  requiring  much  stirring. 

For  dehydrating,  a  water-bath  heat  is 
sometimes  sufficient,  since  water  of  crystal- 
lization is  generally  driven  off  at  a  tem- 
perature of  212°  F.,  and  a  heat  much 
above  that  is  apt  to  decompose  the  salt ; 
but  for  sulphate  of  iron,  complete  dehy- 
dration requires  300°  F.,  and  for  alum 
450°  F.  is  directed  ;  for  sulphate  and  car- 
bonate of  sodium,  which  are  efflorescent,  a  lower  temperature  is  suf- 
ficient. 

In  organic  substances  this  water  may  sometimes  be  replaced  by  weak 
acids,  the  weaker  bases,  or  certain  salts,  and  is  then  called  constitutional 
water:  thus,  cane  sugar,  C12H18O9  +  2H2O,  combines  with  oxide  of  lead 
to  form  Ci2Hi809+2PbO. 

The  carbonates  of  the  alkalies,  potassa,  soda,  and  lithia,  do  not  lose 


Fi-    185. 


D 


Porcelain  spatulas. 


164  ON    CALCINATION    AND    DEOXIDATION. 

their  carbonic  acid  by  a  high  heat,  while  those  of  the  alkaline  earths, 
baryta,  lime,  and  magnesia,  and  of  the  heavier  metallic  oxides,  are  decar- 
bonated by  calcination,  the  former,  especially,  requhing  a  very  high  heat. 
In  the  processes  of  metallurgy,  calcination  is  often  used,  not  only  with 
the  view  of  expelling  volatile  products,  but  also  for  the  purpose  of  oxi- 
dizing certain  elements  present  in  the  ores,  especially  sulphides.  The 
process  is  then  termed  roasting. 

The  chief  use  of  calcination  in  pharmacy  is  in  the  preparation  of 
magnesia. 

Incineration  and  Ignition  are  the  same  as  calcination,  except  when 
applied  to  organic  substances  with  a  view  to  burning  up  the  carbonaceous 
principles,  converting  them  into  carbonic  acid,  which  remains  combined 
with  the  alkali  present.  The  free  admission  of  air  is  essential  for  this 
purpose,  and  may  be  facilitated  by  inclining  the  crucible.  The  last  por- 
tions of  carbon,  when  consumed  with  difBiculty,  may  be  oxidized  by  the 
careful  addition  of  a  little  nitric  acid  to  the  cold  residue,  and  heating 
again  to  redness. 

Fig.  186.  Fig.  187. 


Porcelain,  platinum,  and  hessian  crucibles. 

Figs.  186,  187,  and  188  exhibit  different  kinds  of  crucibles  used  for 
calcination  and  ignition  in  small  operations. 

Torrefaction  or  Roasting  is  a  process  by  which  organic  substances  are 
changed  in  their  qualities  by  the  modification  of  some  constituents  with- 
out altering;  others.  The  most  familiar  instance  of  this  is  the  roasting: 
of  coffee,  by  which  some  empyreumatic  principles  are  generated  without 
destroying  its  peculiar  principle,  caffeina,  w^hich  is  itself  volatile ;  by 
this  process  coffee  is  adapted  to  the  purposes  of  a  beverage.  Rhubarb 
subjected  to  the  process  of  torrefaction,  care  being  taken  to  have  it  in  a 
suitable  coarse  powder,  and  to  prevent  its  being  carbonized,  loses  its 
cathartic  properties  without  impairing  its  astringency.  This  is  doubt- 
less due  to  the  volatilization  of  the  active  principle  chrysophanic  acid. 
Bm'nt  sponge,  an  old  remedy  of  great  repute  in  scrofulous  diseases,  has 
been  superseded  since  the  introduction  of  iodine ;  in  preparing  it,  the 
process  is  carried  somewhat  further  than  in  the  foregoing,  and  leaves 
little  else  than  the  porous  charcoal  combined  with  the  inorganic  constit- 
uents of  the  sponge,  iodides,  chlorides,  etc.  It  furnishes  an  instance  of 
carbonization  or  charring. 

Reduction  of  Oxides,  etc. — This  process,  so  largely  practised  in  the 
manufacture  of  iron  and  other  metals  from  their  ores,  and  in  other 
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extensive  chemical  operations,  is  useful  to  the  pharmacist  in  the  extrac- 
tion of  metallic  arsenic  from  arsenious   acid  (AsgOg),  a  preliminary 
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Reduction  tubes. 


operation  to  the  preparation  of  iodide  of  arsenic.  In  this  instance  car- 
bon is  the  reducing  agent  employed ;  by  its  combustion  it  combines  with 
the  oxygen  from  the  arsenious  acid,  and  leaves  the  metal  to  be  sublimed. 
In  a  small  way,  this  process  may  be  conducted  in  reduction  tubes,  which 
are  shown  in  Fig.  189.  Another  and  still  more  useful  application  of 
the  process  is  that  for  obtaining  pure  metallic  iron  from  its  oxide,  in 
which  hydrogen  is  the  reducing  agent,  and  the  resulting  preparation  is 
one  of  the  most  important  of  the  numerous  medicinal  preparations  of 
iron.  The  deoxidation  of  inorganic  salts  by  various  chemical  means  is 
also  termed  reduction  ;  sesquichloride  and  tersulphate  of  iron  are,  by 
digesting  their  solutions  with  metallic  iron,  reduced  to  protochloride  and 
protosulphate  of  iron.  The  reduction  of  the  oxides  of  the  so-called 
noble  metals,  silver,  gold,  and  platinum,  is  effected  without  any  reducing 
agent,  simply  by  the  suitable  application  of  high  heat. 

Oxidation. — This  change,  the  reverse  of  the  foregoing,  is  accom- 
plished, in  the  dry  way,  by  the  combustion  of  substances  having  a 
strong  affinity  for  oxygen ;  at  a  high  temperature  these  absorb  this  ele- 
ment from  the  air.  In  the  combustion  of  metallic  zinc,  it  is  converted 
into  oxide  of  zinc  (ZnO),  and  in  the  cupellation  or  fusion  of  ores  of 
lead  and  silver,  the  semi-vitrified  oxide  of  lead,  litharge,  is  evolved. 
This  method  is  not  adopted  in  any  of  the  familiar  operations  of  phar- 
macy, but  oxidation  by  nitric  acid  is  resorted  to  in  several  officinal  j)roc- 
esses,  as  in  the  conversion  of  protosulphate  into  persulphate  of  iron, 
and  in  the  preparation  of  red  oxide  of  mercury.  This  method,  founded 
upon  the  facility  with  which  nitric  acid  gives  up  a  portion  of  its  oxygen 
to  substances  having  an  affinity  for  it,  is  detailed  under  its  several 
appropriate  heads. 

Carhonating  Processes. — The  conversion  of  caustic  alkalies  into  car- 
bonates is  done  by  heating  in  contact  with  carbonaceous  material,  as  in 
the  ignition  of  potash  to  form  pearlash,  and  in  the  incineration  of 
organic  matters  containing  alkali,  before  referred  to.  Dry  carbonates 
may  also  be  further  charged  with  carbonic  acid  by  simple  exposure  to 
an  atmosphere  charged  with  it,  as  in  the  conversion  of  pearlash  into 
saleratus,  and  of  partially  dried  carbonate  of  soda  into  bicarbonate. 
The  generation  of  the  carbonic  acid  gas  is  accomplished  by  decomposing 
either  of  the  cheap  and  abundant  carbonates  of  lime  with  a  mineral 
acid ;  muriatic  is  the  cheapest,  and  in  large  operations  the  best,  from  its 
forming  a  soluble  residue. 
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Fig.  190. 


Carbonic  acid  apparatus. 


Fig.  190  shows  the  process  of  generating  this  gas,  in  the  bottle  a, 
washing  it  by  passing  it  through  water  in  the  bottle  6,  by  means  of  the 

pipe  d,  which  passes  through  a  pipe,  e, 
of  large  bore,  to  the  bottom ;  and,  final- 
ly, through  f,  conducting  it  into  a 
solution  to  be  charged  with  it.  This  is 
the  process  as  used  in  the  preparation 
of  bicarbonate  of  potassium,  the  vessel  c 
beftbg  filled  ^vith  solution  of  carbonate  of 
potassium ;  as  the  bicarbonate  is  formed 
the  silica  present  in  the  carbonate,  com- 
bined with  the  potassa,  is  thrown  out  of 
solution,  and  the  bicarbonate,  being  in 
crystals,  is  quite  pure  and  combined  with  a  definite  proportion  of  water. 
In  the  manufactm'e  of  carbonic  acid  water,  incorrectly  called  soda 
water,  the  refrigerated  water  is  charged  with  an  excess  of  the  gas,  which 
is  generated  in  a  strong  close  vessel  connected  Avith  the  fountain  by  suit- 
able pipes;  in  the  appropriate  place  an  apparatus  for  its  extemporaneous 
preparation  is  figured. 

In  the  preparation  of  chlorine  water,  the  oxidation  of  substances  by 
the  use  of  nitric  acid,  and  the  generation  of  hydrosulphuric  acid,  special 
precautions  are  necessary  to  prevent  the  too  rapid  evolution  of  the 
noxious  gases  and  their  diffiision  in  the  atmosphere.  A  chimney  flue 
fumiphes  the  means  of  carrying  these  off,  and  in  the  construction  of  a 
furnace  as  before  described  ample  facilities  may  be  secured. 

The  mode  of  saturating  icater  either  with  chlorine  or  hydrosulphuric 
acid  was  formerly  by  the  use  of  a  series  of  Woolf's  bottles,  figured  in 
works  on  chemical  manipulation.  The  preparation  of  these  involves 
so  much  trouble  and  delay  as  to  operate  as  a  discouragement  to  the 
preparation  of  the  solutions.  An  extemporaneous  process  found  quite 
successfid  is  to  pass  the  conducting  tube  from  the  wash  bottle,  or  the 
flask  in  which  the}'  are  ])rej)arcd,  into  a  pretty  large  narrow-mouthed 
bottle  about  one-third  full  of  water,  having  another  at  hand  to  substi- 
tute for  it  as  this  becomes  filled  ^^■ith  gas ;  these  may  be  dexterously 
shifted  so  as  to  be  alternately  filled  and  shaken  a  few  times  with  the 
heavy  gas,  by  which  means  it  will  be  more  eflectually  brought  into  con- 
tact Avath  and  dissolved  by  the  water  than  it  can  be  by  bubbling  through 
a  still  solution  for  a  lono;  time. 


Crystallization. — The  most  characteristic  physical  phenomena  of 
chemical  substances  are  those  mathematical  forms  which  they  spon- 
taneously assume  in  passing  from  the  liquid  or  gaseous  to  a  solid  con- 
dition, and  the  crystalline  form  is  the  purest  attainable  of  chemical 
substances. 

Crystals  are  formed  from  some  volatile  substances  by  the  process  of 
sublimation,  ah-eady  referred  to ;  by  fusion,  in  a  few  instances,  such  as 
sulphur,  some  of  the  metaLs,  and  a  few  anhydrous  salts ;  but  more 
generally  on  the  cooling  or  gradual  evaporation  of  a  solvent ;  or  by  the 
production  of  a  less  soluble  crystalline  substance  by  some  chemical 
change  in  a  solution.     The  vessels  best  adapted  to  ciystallizatiou  are 
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rather  shallow  evaporating  dishes,  or,  for  large  operations,  wooden  or 
earthenware  crystallizers.  A  hot  saturated  solution  being  filtered  into 
the  vessel  for  crystallization  is  to  be  set  away  in  a  suitable  place,  and 
should  not  then  be  disturbed  till  the  liquid  has  become  cool  or  has  been 
nearly  all  evaporated.  The  last  portion  of  the  liquid  poured  oif  from 
the  crystals  is  called  the  mother-liquor,  and  contains  the  residuary  and 
most  soluble  ^^ortions  in  concentrated  solution,  with  the  less  crystallizable 
impurities.  In  manipulating  with  costly  materials,  the  mother-liquor 
is  retained  for  admixture  with  other  lots,  or  subjected  to  further  evap- 
oration to  obtain  another  crop  of  crystals.  The  size  and  transparency 
of  crystals  are  most  influenced  by  the  slowness  and  uniformity  of  their 
deposition,  the  clearness  and  purity  of  the  filtered  solutions,  and  their 
proper  strength.  When  a  solution  is  evaporated  to  a  very  concentrated 
condition,  shown  by  the  formation  of  a  pellicle  or  crust  upon  its  surface, 
it  generally  throws  down  a  confused  crystalline  mass;  but  when  set 
aside  before  it  has  quite  reached  its  point  of  saturation,  the  gradual 
evaporation  insures  a  slow  formation  of  large  and  more  perfect  crystals. 
The  circumstances  Avhich  promote  perfect  crystallization  are  thus  the 
reverse  of  those  by  which  the  finest  and  most  dense  powders  are  obtained; 
and,  as  a  general  rule,  those  substances  most  desirable  to  obtain  in  the 
form  of  powder  are  not  those  which  form  elegant  crystals. 

Deodorization  is  a  process  which  is  applied  in  pharmacy  mainly  to 
the  removal  of  odorous  matters  from  alcohol,  benzine,  and  a  few  other 
substances.  It  is  accomplished  mainly  by  the  absorptive  power  of  wood 
charcoal,  through  which  the  liquid  is  percolated. 

Decoloration,  viewed  as  a  process  of  pharmacy,  is  mainly  accomplished 
by  digesting  the  substance  in  solution  with  charcoal  in  a  granular  con- 
dition.    The  utility  of  this  decolorizer  is  in  proportion  to  its  porosity, 
i  and  hence  animal  charcoal,  which  contains  bone  phosphate  of  lime 

f  insinuated  among  its  pores  in  the  process  of  its  formation,  furnishes  a 

very  superior  decolorizer.  The  same  property  which  fits  the  charcoal 
for  this  use  causes  it  to  absorb  other  constituents  of  solutions,  so  that, 
unless  the  precaution  is  taken  to  percolate  the  charcoal  thoroughly  with 
fresh  portions  of  some  solvent,  a  portion  of  the  most  desirable  constituents 
may  be  lost.  In  forming  solutions  of  resins,  as  that  of  jalap.  Professor 
Procter  recommends  that  their  powders  should  be  mixed  with  an  equal 
bulk  of  charcoal,  introduced  into  a  percolator  on  top  of  a  layer  of  char- 
coal, and  then  treated  with  alcohol  until  the  resin  is  dissolved  out.  In 
the  preparation  of  the  vegetable  alkalies,  animal  charcoal  is  almost 
invariably  employed  to  decolorize  the  product  previous  to  its  final  crys- 
tallization. 

Washing  of  Chemical  Substances. — In  order  to  remove  adhering 
impurities,  freshly  precipitated  po-wders  or  recent  crystals  are  frequently 
subjected  to  the  process  of  washing.  This  is  sometimes  accomplished 
on  a  plain  filter,  Fig.  191,  by  the  aid  of  a  spritz,  which,  besides  aiding 
the  removal  of  the  solid  material  on  to  the  filter,  is  well  adapted  to 
directing  a  strong,   thin    current  of  water   or   other  liquid  upon  the 
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Spritz  bottle  and  its  use. 


contents  of  the  filter.    The  concave  surface  naturally  assumed  by  the 
contents  of  a  filter  is  the  most  favorable  to  an  equal  diftlision  of  the 

liquid  through  its  mass.  The  spritz  may 
be  constructed  by  inserting  a  single  tube 
with  a  capillary  orifice  through  a  cork  into 
a  bottle.  The  bottle  being  pai-tly  filled 
with  water,  the  contained  air  is  compressed 
by  blowing  into  it,  so  that  when  the  bottle 
is  quickly  inverted  it  forces  out  the  water 
through  the  orifice  in  a  jet.  The  kind 
shown  in  use  in  the  drawing  is  more  com- 
plete in  its  operation;  it  has  two  tubes, 
one  dipping  below  the  surface  of  the  liquid, 
bent  to  an  acute  angle  and  drawn  out  to 
a  small  orifice,  the  other  designed  for  I3I0W- 
ing  into  the  upper  part  of  the  bottle,  so  as, 
by  compressing  the  air,  to  force  a  stream 
from  the  orifice.  If  a  fiask  is  substituted 
for  the  bottle,  the  liquid  may  be  heated 
over  a  lanqi  or  sand-l)ath,  and  the  Mash- 
ing accomplished  by  boiling  -water  or  al- 
cohol. Fig.  192  shows  an  ingenious  ap- 
parattis  invented  Iw  my  friend,  C.  ^^'ager  Hull,  of  New  York,  for 
washing  photographic  prints,  or  any  washing  process  requiring  a  re})eated 
and  entii'e  change  of  water.     Being  entirely  self-acting,  it  requires  no 

care  or  attention.  It  consists  of,  A,  a 
water-tight  box  of  any  shape ;  B,  a 
feed-})ii)c  Avith  a  faucet ;  C,  a  lead  j:)ipe 
around  the  inside,  perforated  A\ith 
small  l)rad-awl  holes,  through  which 
the  water  is  evenly  sprinkled  over 
the  articles  to  be  AA'ashed.  For  paper 
photograi)hs  the  holes  should  be 
made  at  an  angle,  so  that  the  jets 
will  be  in  the  same  direction,  and 
thus  cause  a  constant  current  to  float 
the  paper  around  the  box.  A  tray 
of  wire,  or  a  network  of  twine,  or  any 
suitable  perforated  diaphragm,  may 
be  placed  above  and  near  the  l^ottom 
of  the  box  to  receive  the  articles.  A  siphon  enters  the  box  through 
a  hole  in  the  bottom,  having  a  broad  flange  of  lead  which  is 
nailed  to  the  bottom,  and  then  passes  dovra  sufficiently  to  make  a  suit- 
able ciu-ve  to  the  point  F,  which  should  l^e  one  or  two  inches  below  the 
top  of  the  box ;  here  it  curves  again  to  G,  or  any  point  loelow  the  line 
of  the  bottom  of  the  box.  The  longer  the  leg,  D,  of  the  siphon,  the  faster 
will  the  liquid  flow ;  it  ls  generally  connected  with  a  waste-jjipe  carrying 
off  the  washings  into  the  sewer,  and  the  feed-pipe  may  be  connected  with 
the  street  mains  or  vnth  any  suitable  reservoir  above  the  box.  The  suc- 
cessful action  of  the  apparatus  depends  upon  the  relative  size  of  the  feed- 
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pipe  and  siphon ;  the  former  should  be  smaller  than  the  latter ;  then  as 
soon  as  the  box  is  filled  by  the  action  of  the  sprinklers  up  to  the  top  of 
the  siphon  at  F,  the  discharge  will  begin  and  go  on  rapidly  till  the 
entire  liquid  contents  have  run  out ;  then  the  siphon  v/ill  cease  to  act 
till  the  box  fills  up  again,  when  it  will  be  discharged  in  the  same  way. 
The  superiority  of  this  over  ordinary  tubs  for  the  purpose  consists  in  its 
completely  emptying  itself  at  intervals,  so  that  every  fresh  charge  of  the 
liquid  is  pure  and  free  from  contamination  with  previous  charges,  a  jDoint 
of  great  importance  in  washing  photographic  prints. 

Dialysis. 

This  process,  to  which  attention  was  first  directed  by  the  late  Professor 
•Graham,  of  London,  has  been  brought  into  greater  prominence  within 
the  last  five  years  than  ever  before.  This  was  in  consequence  of  its  use 
in  the  preparation  of  the  basic  solution  of  chloride  of  iron,  known  as 
clialysed  iron.  Dialysis  consists  in  separating  crystalline  from  colloid 
substances,  when  in  solution,  by  means  of  a  diaphragm  of  animal  mem- 
brane suspended  in  a  vessel  of  distilled  water. 

The  rapidity  of  diffusion  is  in  proportion  to  the  strength  of  the  solu- 
tion, and  increases  with  the  temperature. 


PART  IV. 

INORGANIC   PHARMACEUTICAL  CHEMISTRY. 


CHAPTER    I. 

NON-METALLIC  ELEMENTS  AND  THEIR  MEDICINAL 
PREPARATIONS. 

THE  distinction  usually  recognized  by  chemists  between  the  non- 
metallic  elements  and  metals,  though  arbitrary,  is  nevertheless  well 
understood  and  convenient,  and  will  furnish  the  basis  for  the  division 
adopted  in  the  present  work.  Of  the  thirteen  non-metallic  elements 
nearly  all  enter  into  medicinal  preparations,  but  only  the  six  following 
will  require  notice  in  the  present  chapter  in  the  following  order : — 

Oxygen,  0,  16  Iodine,  I,  126.6  Phosphorus,  P,  31. 

Chlorine,  CI,  35.4  Bromine,  Br,  79.8  Sulphur,  S,  32. 

Compounds  containing  carbon  constitute  the  larger  number  of  organic 
chemicals  treated  of  in  Part  V.,  while  carbonic  acid  and  its  aqueous 
solution  are  appropriately  considered  in  the  chapter  on  the  mineral  acids. 
The  same  applies  to  boron,  which  forms  an  oxyacid,  and  hydrogen,  which 
is  chiefly  used  in  the  inorganic  kingdom  in  water  in  its  well  known 
acid  combination  with  chlorine,  while  nitrogen  enters  into  one  of  the 
most  important  of  the  series  of  acid  and  into  the  equally  important 
alkali  ammonia. 

Oxygen.  O  =  16. 

In  a  state  of  combination,  oxygen  is  the  most  extensively  diffused 
body  in  natm*e,  forming  one-fifth  of  the  atmosphere,  entering  as  a  con- 
stituent into  water,  into  nearly  all  the  mineral  substances  composing  the 
crust  of  the  earth,  and  into  most  organic  products. 

With  other  elements  oxygen  unites  to  form  anhydrous  acids,  as  for- 
merly denominated,  though  called  by  modern  chemists  anhydrides,  as 
carbonic,  CO^,  sulphurous,  SOg,  and  phosphoric  acid,  PgO,,  which,  ^vith 
water,  form  the  well-kno's^'n  acids  so  much  used  in  chemistry*  and  phar- 
macy. Some  of  the  compounds  of  oxygen  are  neutral  substances,  such 
as  water,  HgO,  carbonic  oxide,  CO,  and  nitrous  oxide,  N2O,  the  first 
named  of  which  is  of  great  chemical  interest  in  connection  with  the 
study  of  salts.  The  bases,  of  so  much  interest,  were  formerly  regarded 
as  compounds  of  the  metals  with  proportions  of  oxygen ;  but  the  term 
is  not  used  by  modern  writers,  who  regard  the  salts  as  direct  compounds 
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Fig.  193. 


of  the  metals  with  the  respective  acids — a  view  so  far  adopted  in  the 
U.  S.  Pharmacopoeia  as  to  be  recognized  in  the  nomenclature  of  the 
last  edition.  The  direct  combination  of  oxygen  with  other  bodies  is 
attended  with  the  evolution  of  heat,  and  sometimes  light,  which  occa- 
sions the  process  of  oxidation  to  be  much  resorted  to  for  the  production 
of  heat  and  light  without  reference  to  the  compounds  produced.  Where 
a  body  combines  rapidly  with  oxygen,  it  is  said  to  be  burned,  and  the 
process  of  rapid  oxidation  is  called  combustion. 

Although  oxygen  is  not  used  in  medicine,  except  for  inhalation  as  an 
antidote  to  carbonic  oxide  or  carbonic  acid  gas,  it  is  an  element  of  great 
interest  not  only  to  the  physician  and  pharmacist,  but  to  persons  in 
every  department  of  life. 

Oxygen  is  prepared  by  heating  binoxide  of  manganese  in  an  iron 
retort,  or  more  readily,  on  a  small  scale,  by  heating  chlorate  of  potas- 
sium in  a  retort  of  hard  glass  or  a  Florence  flask.  This  salt  contains 
potassium  combined  with  chloric  acid,  KCIO3,  and  yields  the  whole  of 
its  oxygen  (39.2  per  cent.)  by  heating,  chloride  of  potassium  remaining 
as  a  residue ;  thus,  KCIO3  =  KCl  and  30.  The  tubule  of  the  retort, 
or,  if  a  flask  is  employed,  a  bent  tube  of  glass 
secured  to  it  by  a  cork  is  carried  into  a  bell  glass 
or  other  receiver  filled  with  water  and  inverted 
in  a  vessel  of  water ;  the  gas  gradually  displaces 
the  water  occupying  the  vessel,  which  may  be  re- 
moved and  replaced  by  another  until  the  whole 
is  collected ;  half  an  ounce  of  chlorate  yields  270 
cubic  inches,  or  over  a  gallon,  of  oxygen. 
The  chief  inconvenience  in  this  process  arises  from 
the  liability  to  softening  of  the  glass  of  the  retort 
or  to  its  fracture  by  the  intense  heat  required  ;. 
this  may  be  partially  obviated  by  mixing  two  parts 
of  the  powdered  chlorate  with  one  of  the  binox- 
ide of  manganese,  Mn02,  previously  well  dried, 
and  by  subjecting  this  to  a  somewhat  less  intense 
heat  the  gas  will  be  obtained.  The  best  form  of 
apparatus  for  obtaining  oxygen  is  shown  in  Fig.  193.  It  consists  of  a 
copper  flask,  and  a  tube  bent  at  right  angles,  secured  by  a  gallows  screw 
to  the  head  of  the  flask ;  the  lower  end  of  the  tube  is  carried  below 
water,  and  the  gas  as  it  rises  is  caught  in  appropriate  bell  glasses. 

To  collect  this  gas  for  inhalation  it  should  be  passed  into  a  tubulated 
bell  jar,  over  the  tubule  of  which  a  collapsed  and  softened  bladder,  or, 
preferably,  a  bag  of  gum-elastic,  has  been  secured.  By  submerging  the 
jar  the  gas  ascends  into  the  bag,  and  it  may  then  be  secured  and  admin- 
istered by  a  breathing  tube. 

In  cases  where,  from  the  stoppage  of  flues  or  deficient  ventilation  in 
chambers,  individuals  are  subjected  to  the  inhalation  of  noxious  ^vo- 
ducts  of  combustion,  carbonic  acid,  and  carbonic  oxide  gases,  producing 
more  or  less  complete  narcotism,  sometimes  resulting  in  death,  oxygen 
gas,  administerecl  by  the  lungs  before  respiration  has  ceased,  or  by 
means  of  artificial  or  induced  respiration,  is  found  to  be  a  most  valuable 
antidote. 


Oxygen  apparatus. 
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Ozone  and  Antozone. 

This  allotropic  condition  of  oxygen,  discovered  by  Schonbein,  seems 
likely  to  produce  remarkable  changes  in  the  generally  received  opinions 
in  regard  to  numerous  phenomena,  both  natural  and  artificial.  It  was 
first  recognized  by  a  peculiar  odor  accompanying  discharges  of  elec- 
tricity, especially  when  silently  emitted,  and  has  since  been  obtained  by 
a  variety  of  processes,  among  which  the  following  are  the  most  impor- 
tant :  Into  a  large  salt-mouth  bottle  of  air  place  a  stick  of  phosphorus, 
recently  scraped ;  cover  it  partially  with  water,  introduce  the  stopper, 
and  set  it  away  in  a  room  at  a  temperature  of  from  60°  to  70°.  In 
the  process  of  oxidizing  the  exposed  phosphorus,  a  portion  of  the  oxygen 
passes  into  the  condition  of  ozone  aud  antozone,  which  are  diffiised  in 
the  air,  though  never  in  large  proportion ;  if  long  kept,  these  are  lost 
by  combining  with  and  oxidizing  the  phosphorus ;  by  washing  and  de- 
cantation,  the  ozonized  air  may  be  deprived  of  the  vapor  of  phosphorus, 
and  preserved.  Ozone  is  also  a  product  of  the  slow  combustion  of 
•ether ;  if  a  small  quantity  of  ether  is  placed  in  a  bottle  and  a  rod  of 
iron  or  glass  heated  to  just  500°  is  introduced,  the  atmosphere  of  the 
jar  will  aquire  the  properties  of  ozone,  while  the  ether  possesses  the 
characteristics  of  antozone.  As  a  more  permanent  source  of  ozone, 
Boettger  has  recommended  the  opaque  olive-green  mixture  of  two  parts 
of  permanganate  of  potassa  with  three  parts  of  strong  sulphuric  acid ; 
subjected  to  the  atmospheric  oxygen  it  continues  for  a  long  time  to  give 
out  ozone.  As  obtained  by  these  processes  it  is  always  largely  diluted 
with  air ;  certain  liquids,  however,  have  a  strong  affinity  for  it ;  of  these, 
oil  of  turpentine,  oil  of  cinnamon,  oil  of  lemon,  and  flaxseed  oil,  either 
possess  the  power  of  inducing  its  formation,  or,  by  their  solvent  power, 
become  reservoirs  of  it.  How  far  its  presence  may  account  for  those 
ohanges  of  properties  of  oil  of  lemon,  camphene,  and  other  carbo-hydro- 
gens,  which  are  so  well  known  but  so  ill  explained,  is  worthy  of  inves- 
tigation. Oils  of  cinnamon  and  of  turpentine  when  charged  Avith  it 
exhibit  bleaching  properties. 

Ozone  is  readily  absorbed  by  solution  of  an  alkaline  iodide,  convert- 
ing it  into  iodate ;  it  oxidizes  moistened  silver  leaf  and  thin  strips  of 
arsenic,  aud  antimony  in  the  cold.  From  the  metallic  iodides  it  liber- 
ates iodine ;  oxidizes  protosalts  of  lead  and  manganese  to  peroxides ; 
converts  sulphides  into  sulphates,  and  ferrocyanides  into  ferridcyanides. 
Taken  into  the  lungs  it  produces  catarrh  and  contraction  of  the  chest ; 
it  destroys  organic  coloring  matter  with  the  greatest  energy ;  bleaches  blue 
litmus  without  first  reddening  it;  discharges  the  color  of  sulphate  of  indigo 
by  contact  alone ;  turns  paper,  impregnated  with  aniline  or  pyrogallic 
acid,  to  brown  ;  renders  cork  and  caoutchouc  brittle  and  destroys  them ; 
decomposes  tannic  acid,  oxalic  acid  being  a  jjroduct. 

These  changes  are  all  due  to  oxidation,  and  oxides  are  the  result. 
The  following  are  the  usual  tests  for  ozone :  Schonbein's  test  is  made  by 
dissolving  one  part  of  pure  iodide  of  potassium  (free  from  iodate)  in 
two  hundred  parts  of  pure  water,  then  adding  ten  parts  of  starch,  in 
fine  powder,  and  gently  healing  till  the  starch  is  dissolved.  White 
paper  is  soaked  in  this  liquid,  then  dried  and  cut  into  strips,  which  are 
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to  be  preserved  in  stoppered  bottles.  This  paper,  exposed  to  the  aii-  in 
a  spot  sheltered  as  niueh  as  possible  from  rain,  li^ht,  and  foul  effluvia 
for  a  period  of  from  six  to  twenty-four  hours,  will  show  the  presence 
of  ozone  in  the  atmosphere  by  changing  to  brown,,  and  when  wetted, 
from  a  pink  to  blue  color,  according  to  the  proportion  of  07j")ne  in  tlie 
air.  Paper  soaked  in  an  alcoholic  solution  of  guaiacuni  and  dried  in 
the  dai'k  acquires  a  bright  blue  color  by  contact  with  ozone. 

The  presence  of  this  active  form  of  oxygen  in  the  atmosphere  is 
deemed  of  importance  in  the  study  of  those  mysterious  influences  con- 
nected with  the  cause  of  malarious  and  contagious  diseases,  but  the  sub- 
ject has  not  yet  been  sufficiently  studied.  The  most  remarkable  prop- 
erties of  ozone  appear  to  grow  out  of  its  particular  relations  to  oxygen, 
from  Avhich  it  is  produced  by  electricity,  while  by  a  heat  of  450^  to 
600°  it  is  always  convertible  into  oxygen.  Certain  well-knowm  disin- 
fectants and  bleaching  agents  are  now  found  to  owe  their  properties  to 
this  constituent ;  this  is  especially  the  case  with  the  alkaline  perman- 
ganates, and  the  solution  of  permanganate  of  potassium  has  been  in- 
troduced under  the  name  of  ozonized  water  as  a  deodorizer  in  medical 
practice.  Magnetic  oxide  of  iron  is  also  said  to  contain  oxygen  in  the 
state  of  ozone,  and  a  filter  is  in  u.se  in  England  in  wdiich  this  mineral 
is  the  active  material  for  the  purification  of  water  by  oxidizing  and 
destroying  all  organic  matters  contained  in  it.  The  principal  oxides  in 
which  the  oxvgen  appears  to  exist  as  ozone,  called  by  Schonbein  ozonides,. 
are  as  follows :  Mn.O^,  MnO.,,  MnOg,  PbO^,  AgO^,  CrOg,  BiO^,  Sip,, 
CO2O3,  among  which  peroxide  of  lead  (Pb02)  appears  to  have  the  most 
energetic  action,  displaying  some  of  the  characteristic  reactions  of  ozone 
without  the  addition  of  any  acid  to  decompose  it. 

Antozone  has  been  less  studied  than  ozone.  It  appears-  to  be  pro- 
duced whenever  ozone  is  formed  either  by  electrical  action  or  oxidation- 
Some  chemists  believe  ordinary  oxygen  to  be  a  compound  of  ozone  and 
antozone.  Of  the  methods  for  preparing  antozone,  the  following  will 
suffice:  a  little  concentrated  sulphuric  acid  is  poured  into  a  small  bottle,. 
and  into  this  are  thrown  some  fragments  of  pure  peroxide  of  barium, 
BaOj ;  when  gas  is  liberated,  the  air  of  the  bottle  will  be  found  to  be 
charged  with  antozone.  Sometimes  it  is  necessary  to  introduce  the- 
bottle  into  a  moderately  warmed  water-bath ;  at  other  times  the  reaction 
is  required  to  be  allayed  by  applying  cold  water.  Antozone  is  a  gas- 
with  odor  somewhat  resembling  ozone,  though  different  and  more  dis- 
agreeable; it  is  less  permanent  than  ozone,  being  very  readily  converted 
into  ordinary  oxygen. 

If  air  charged  with  antozone  is  made  to  bubble  through  water,  it  will 
raise  as  it  ascends  a  thick  white  mist  or  cloud,  which  may  be  collected 
and  poured  from  one  vessel  to  another,  and  is  deposited  as  droj>s  of 
water  only  when  the  antozone  has  become  converted  into  ordinary 
oxygen  or  entered  into  combination.  It  is  through  the  existence  of 
antozone  that  water  may  be  oxidized  into  peroxide  of  hydrogen,  H^Oo, 
an  object  of  scientific  interest  not  utilized  in  medicine  or  the  arts  until 
lately.  Under  the  name  of  anreoline,  it  has  been  used  as  a  bleaching 
agent,  by  hair-dressers,  to  obtain  "  golden  colored "  hah- ;  this  seems 
to  be  its  greatest  use  in  the  arts. 
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Ohloeum.     CI  =  35.4.     (Chloeln^e.)     Chloeinium,  Pharm.,  1870. 

Chlorine  is  a  dense,  suffocating,  corrosive  gas,  2.5  times  as  heavy  as 
atmospheric  aii',  and  of  a  pale  yellowish-green  color.  Under  the  pres- 
sure of  about  four  atmospheres  it  condenses  into  a  yellow  liquid,  sp.  gr. 
1.33.  It  is  one  of  the  most  active  of  chemical  agents,  entering  into 
combination  with  nearly  all  the  other  elements,  especially  with  the 
metals,  but  not  existing  in  natm'e  uncombined.  The  chlorides  are 
remarkable  for  solubility,  and  consequently  find  a  place  among  the  con- 
stituents of  sea-water,  common  salt,  XaCl,  being  obtained  in  large  jDro- 
portion  from  that  great  reservoir. 

The  chief  use  of  uncombined  chlorine  is  as  a  disinfectant  and  a 
bleaching  agent,  both  of  which  properties  it  ajjpears  to  owe  to  its  rela- 
tion with  hydi'ogen.  In  contact  with  most  organic  substances  it  de- 
composes them,  eliminates  a  portion  of  then*  hydrogen  as  hydrochloric 
acid,  and  enters  also  into  compounds  by  substitution  for  the  hydrogen 
in  their  composition. 

To  the  physician  and  pharmacist  chlorine  is  most  interesting  in  the 
form  best  adapted  to  liberate  it  into  the  atmosphere  for  its  uses  as  a 
disinfectant.  The  reader  is  referred  to  the  chapter  on  the  alkalies  and 
alkaline  earths  for  its  loose  combinations  with  lime  and  soda ;  in  this 
2)lace  it  will  suffice  to  notice  the  chlorine  mixture  especially  adapted  to 
hospitals^  and  tlie  Aqua  Chlori  of  the  Pharmacopoeia. 

Chlorine  Disinfecting  Preparation. 

This  consists  of  packages  of  a  dry  powder  and  a  bottle  of  diluted 
sulphuric  acid,  put  up  together  for  extemporaneous  admixture,  as 
follows : — 

The  Common  Salt  Mixture. 

Take  of  Common  salt,  well  dried 1800  parts. 

Binoxide  of  manganese,  containing  72  per  cent.     1875     " 

Grind  them  together  into  a  fine  powder,  and  put  up  the  powder  in 
packages  containing  about  195  grains  each,  and  put  130  of  these  pack- 
ages in  a  pasteboard  box  to  accompany  the  sulphuric  acid  mixture. 

Each  of  these  packages  requires  half  a  fluidounce  of  the  sulphuric 
acid  mixture,  and  yields  about  57  cubic  inches  of  chlorine.  This 
quantity',  when  thus  liberated  gradually  in  a  space  containing  about 
20,000  times  its  volume  of  au",  is  borne  without  inconvenience  by 
persons  generally,  and  is  not  injm-ious  even  in  j)ulmonary  diseases.  It 
should  never  be  used  in  such  quantities  as  to  produce  discomfort  or 
bronchial  irritation. 

The  Sulphuric  Acid  Mixture. 

Take  of  Sulphuric  acid,  sp.  gr.  1.845 45  parts. 

Water       .        .        ^ .    21     " 

Mix  them  carefully,  and  when  cold  put  the  mixture  into  strong 
bottles,  Avith  accurately  ground  stoppers,  each  bottle  to  contain  65 
fl.uidounces. 
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Half  a  fluidounce  of  this  to  be  used  for  each  package  of  the  common 
salt  mixture. 

Directions  for  Use. — One  package  of  the  common  salt  mixture,  placed 
in  a  saucer  or  plate,  and  thoroughly  mixed  with  half  a  fluidomice  of  the 
sulphuric  acid  mixture,  is  to  be  placed  under  every  alternate  bed  at 
night,  and  allowed  to  remain  there  three  days.  Upon  the  second  night, 
the  beds  which  were  omitted  should  be  supplied  in  the  same  way  and 
for  the  same  length  of  time,  and  the  process  repeated  at  the  end  of  three 
days,  or  sooner,  according  to  circumstances.  Should  the  wards  be  badly 
ventilated,  or  contain  many  sloughing  wounds,  or  be  subject  to  epidemic 
disease  or  low  forms  of  fever,  the  mixtures  should  be  renewed  every 
third  day.  Otherwise  once  a  month  may  be  sufficient;  and,  when 
thorough  cleanliness  and  ventilation  are  attained,  the  process  is  unneces- 
sary for  occupied  wards.  In  disinfecting  unoccupied  wards,  water- 
closets,  latrines,  etc.,  by  chlorine,  they  should  be  cleansed,  closed  up  as 
perfectly  as  practicable,  and  two  packages  used  for  each  600  cubic  feet 
of  space. 

The  rationale  of  the  liberation  of  chlorine  from  the  mixed  chloride 
of  sodium  and  binoxide  of  manganese,  on  the  addition  of  sulphuric  acid, 
may  be  thus  expressed  :  2NaClH-2H2SO,+Mn02  =  Na2S04+MnS04+ 
2H2O+2CI. 

Aqua  Chlori.     [Chlorine Water.)     U.  S.  P. 

{Aqua  Chlorinii,  Pharm.,  1870.) 
Liquor  Chlori.     [Solution  of  Chlorine.)     Ph.  Br. 

An  aqueous  solution  of  chlorine  (CI  35.4)  containing  at  least  0.4  per 
cent,  of  the  gas. 

Black  oxide  of  manganese         ....      10  parts. 

Hydrochloric  acid 40       " 

Water 75      " 

Distilled  water 400      " 

Place  the  acid  in  a  flask,  add  the  acid  previously  diluted  with  twenty- 
five  (25)  parts  of  water,  and  apply  a  gentle  heat.  Conduct  the  generated 
chlorine,  by  suitable  tubes,  through  the  remainder  of  the  water  contained 
in  a  small  wash  bottle,  to  the  bottom  of  a  bottle  having  the  capacit}^  of 
one  thousand  (1000)  parts,  into  which  the  distilled  water  has  been 
introduced,  the  neck  of  which  is  loosely  stopped  with  cotton,  and  which 
is  to  be  kept,  during  the  operation,  at  a  temperature  of  about  10°  C. 
(50°  F.).  When  the  air  has  been  entirely  displaced  by  the  gas,  discon- 
nect the  bottle  from  the  apparatus,  and,  having  inserted  the  stoj)per, 
shake  the  bottle,  loosening  the  stopper  from  time  to  time  until  the  gas 
ceases  to  be  absorbed.  If  necessary,  reconnect  the  bottle  with  the  appa- 
ratus and  continue  passing  the  gas  and  agitating  until  the  distilled 
water  is  saturated.  Finally,  pour  the  chlorine  water  into  dark,  amber- 
colored  glass-stoppered  bottles,  which  must  be  completely  filled  there- 
with, and  keep  them  in  a  dark  and  cool  place. 

Black  oxide  of  manganese  is  used  in  this  process  because  of  its  facility 
for  yielding  oxygen  under  the  circumstances  to  hydrogen  of  the  muriatic 
acid  to  form  water,  while  the  chlorine  of  the  acid  unites  in  part  with 
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the  manganese,  and  is  in  part  set  free ;  the  reaction  which  occurs  is  thus 
formulated  :  MnO,+4HCl  =  2K,0+MnCL+2Cl.  Great  care  should 
be  taken  in  liberating  and  manipulating  with  chlorine  to  avoid  inhaling 
it ;  when  taken  into  the  lungs,  unless  very  largely  diluted  with  air,  it  is 
extremely  corrosive. 

This  process  requu'es  the  adjustment  of  flask  and  tubes,  as  figured  on 
page  166.  The  great  solubility  of  chlorine  in  water  forbids  the  use  of 
more  than  a  limited  quantity  in  the  intermediate  (wash)  bottle ;  this  is 
designed  to  absorb  any  portion  of  the  undecomposed  muriatic  acid  M'hich 
may  pass  from  the  flask.  The  size  of  the  receiving  bottle  is  important 
as  determining  the  quantity  of  chlorine  in  the  resulting  preparation. 
This  mode  of  receiving  and  dissolving  the  gas  is  considered  an  improve- 
ment on  the  AVolfi^'s  bottles  formerly  in  use;  about  three  pints  of 
chlorine  are  by  this  arrangement  conveniently  collected  and  dissolved  in 
the  twentv^  fluidounces  of  water  prescribed.  With  a  view  to  warming 
the  flask  and  not  the  receiving  bottle,  the  connecting  glass  tube  should 
be  ten  or  twelve  inches  long,  and  should  have  one  or  more  joints  of 
gum-elastic  tube. 

Chlorine  water  is  a  greenish-yellow,  clear  liquid,  having  a  suifocating 
odor  and  disagreeable  taste  of  chlorine,  and  leaving  no  residue  on  evap- 
oration. It  instantly  decolorizes  dilute  solutions  of  litmus  and  indigo. 
When  shaken  with  an  excess  of  mercury  until  the  odor  of  chlorine  has 
disappeared,  the  remaining  liquid  should  be  at  most  faintly  acid  (limit 
of  hydrochloric  acid)  on  mixing  35.4  gm.  of  chlorine  water  with  a  solu- 
tion of  0.9  gm.  of  iodide  of  potassium  in  20  gm.  of  water,  the  resulting 
deep  red  liquid  should  require  for  complete  discoloration  at  least  40  c.  c. 
of  the  volumetric  solution  of  hyposulphite  of  sodium  (corresponding  to 
at  least  0.4  per  cent,  of  chlorine). 

Iodine  and  its  Peeparations.* 

lodum.     Solid  crvstalline  scales,  sp.  gr.  4.95. 

Animonii  iodidum,  NH^I.     Very  deliquescent.     Dose,  gr.  v  to  x. 

Calcii  iodidnm,  Calj. 

Liq.  iodi  compositus.     I  parts  v,  KI  parts  x.  Distilled  water  parts  85. 

Potassii  iodidum,  KI.     In  cubical  crystals.     Dose,  gr.  ii  to  v, 

Sodii  iodidum,  Xal.     Cubical  crystals.     Dose,  gr.  ij  to  v. 

Tinctura  iodi.     I  parts  8,  alcohol  jjarts  92. 

"        iodinii  composita.     1  gr.  xv,  KI,  3ss,  alcohol  f^j.     DosE,  Tr^  xv  to  xxx. 

lodum.    1  =  126.6.    {Iodine.)    U.  S.  P. 

lodum.     [Iodine.)     Ph.  Br. 

(lodinium,  Pharm.,  1870.) 

This  non-metallic  element,  existing  in  sea-water  and  marine  plants, 
is  procured  for  use  in  medicine  from  the  fused  and  vitrified  ashes  of 
sea-weed  called  kelp,  which  is  prepared  in  the  Western  Islands,  ISTorth 
of  Scotland  and  Ireland,  and  on  the  coast  of  France,  at  Cherbourg,  and 
at  Le  Conquet,  near  Brest.  It  is  also  found  in  combination  with  mer- 
cury, silver,  lead,  and  other  metals,  and  in  Chili  saltpetre  principally  as 
iodate  of  sodimn.     According  to  the  report  on  the  medical  and  phar- 

*  Most  of  the  iodine  salts  are  described  under  the  several  heads  of  their  metallic  bases. 
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maceutical  products  at  the  Great  Exhibition  of  1862,  Tissier  &  Son,  of 
the  latter  place,  produced  of  iodine  and  iodide  of  potassium,  each,  from 
8000  to  10,000  lbs.,  bromiue,  1500  to  1800  lbs.,  and  bromide  of  po- 
tassium, 1100  to  1300  lbs.  annually.  The  process  of  preparation  is 
briefly  as  follows  : — 

The  kelp,  being  broken  and  lixiviated,  yields  about  half  its  weight 
of  soluble  sodium,  potassium,  and  magnesium  salts.  The  common  salt, 
and  carbonate  and  sulphate  of  sodium,  and  chloride  of  potassium,  are 
crystallized  out  on  evaporation.  The  mother-liquor  contains  iodides  of 
sodium,  ]3otassium  and  magnesium,  to  which  sulphuric  acid  is  added, 
liberating  carbonic  acid,  sulphuretted  hydrogen,  and  sulphurous  acid, 
by  effervescence,  and  sulphur  which  is  deposited.  The  acid  lye  is  next 
distilled  from  peroxide  of  manganese,  which  liberates  the  iodine,  and  it 
is  condensed  in  cooled  glass  receivers.  This  process,  as  applied  to  iodide 
of  sodium,  is  explained  by  the  following  formula:  2NaI  +  2H,S04+ 
MnO^  =  Na,SO,+MnSO,+2H20+2I. 

Iodine  is  in  bluish-black  crystalline  scales  with  a  metallic  lustre,  sp. 
gr.  4.948,  fusing  at  237°  F.,  boiling  at  347°,  and  evaporating  at  or- 
dinary temperature,  especially  when  damp.  It  melts  when  heated,  its 
vapor  is  of  a  splendid  violet  color,  odor  like  chlorine,  and  sublimes  in 
very  heavy  violet  vapors.  Free  iodine  precipitates  starch  in  the  cold, 
of  a  dark  blue  color,  which  reaction  is  its  most  familiar  and  delicate 
test.  Water  dissolves  about  yoVoth  of  its  Aveight  of  iodine,  being 
slightly  discolored  by  it,  but,  on  the  addition  of  either  of  the  alkaline 
iodides,  or  of  chloride  of  sodium,  it  becomes  extremely  soluble;  it  is 
also  very  soluble  in  alcohol  and  ether.  It  dissolves  in  alkaline  solu- 
tions, forming  iodides  and  iodates.  With  the  metals  and  most  of  the 
non-metallic  elements,  it  combines  with  avidity,  and  several  of  its  com- 
binations are  officinal ;  of  these,  the  iodides  of  mercury,  of  lead,  zinc, 
cadmium,  iron,  arsenic,  and  sulphur  are  considered  under  the  head  of 
their  metallic  elements,  while  the  several  preparations  which  owe  their 
value  exclusively  to  iodine  are  introduced  here. 

Locally  applied,  iodine  is  an  irritant  and  vesicant,  staining  the  skin 
brown  or  orange  color,  causing  itching,  redness,  and  desquamation.  This 
discoloration  of  the  skin  may  be  best  removed  by  ammonia  or  by  hypo- 
sulphite of  soda.  Applied  by  inunction,  it  is  absorbed,  producing  its 
characteristic  stimulating  effect;  inhaled  as  vapor  in  a  very  diluted 
form,  vapor  iodi,  it  exercises  its  alterative  effect  on  the  mucous  mem- 
brane of  the  respiratory  passages.  Its  influence  is  chiefly  exerted  on 
the  glandular  and  absorbent  systems.  The  element  itself  and  its  salts 
are  used  both  internally  and  topically  for  an  immense  number  of  diseases 
requiring  alterative  treatment ;  when  given  internally,  it  is  always  in 
solution  or  combination.     (See  Solutions  and  Tinctures.) 

Ammonii  lodidum,  U.  S.  P.     jSTH^I  =  144.6.     {Iodide  of  Ammonium.) 

Take  of  Iodide  of  potassium,  in  coarse  powder     .    4  troyounces. 
Sulphate  of  ammonium,  in  coarse  powder  1  troyounce. 
Boiling  distilled  water       ....     2  fiuidounces. 
Alcohol,  water,  each A  sufficient  quantity. 

Mix  the  salts,  add  them  to  the  boiling  water,  stir  well,  and  allow  the 
12 
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mixture  to  cool ;  then  add  a  fluidounce  of  alcohol,  mix  well,  and  reduce 
the  temperature  by  a  bath  of  ice- water  to  about  40°  ;  throw  the  mix- 
ture into  a  cooled  glass  funnel  stopjaed  with  moistened  cotton,  and  when 
the  clear  solution  has  passed,  pour  upon  the  salt  a  fluidounce  of  a  mix- 
ture of  two  parts  of  water  and  one  of  alcohol.  Lastly,  evaporate  the 
solution  rapidly  to  dryness,  stirring  constantly,  and  preserve  the  residue 
in  a  well-stopped  bottle. 

It  crystallizes  in  cubes,  and  is  very  deliquescent.  It  has  been  used 
as  a  substitute  for  iodide  of  potassium  on  account  of  the  looseness  with 
which  the  iodine  is  combined.  It  is  one  of  the  most  useful  of  chemical 
agents  in  the  hands  of  the  photographer. 

Internally  it  has  been  prescribed  in  doses  as  high  as  10  grains;  exter- 
nally in  ointments  of  from  'Sj  to  5j  to  an  ounce  of  lard. 

Iodide  of  Calcium.     Calg  =  293. 

This  is  prepared,  according  to  Malme,  by  treating  a  solution  of  iodide 
of  iron  with  milk  of  lime,  filtering,  and  evaporating.  The  liquid  thus 
treated  yields  crystals  of  iodide  of  calcium.  Although  recommended 
as  preferable  to  any  other  iodide  in  phthisis,  it  does  not  seem  to  have 
been  much  employed.  The  dose  is  from  one  to  four  grains  after  each 
meal. 

Potassi  lodidum.    KI  =  165.6.    Iodide  of  Potassium.     U.  S.  P.,  Ph.  Br. 

{Hydriodate  of  Potassa.) 

This  salt  is  directed  to  be  made  by  adding  iodine  simply  to  a  solution 
of  caustic  potash,  thus  forming  the  mixed  iodide  of  potassium  and 
iodate  of  potassium  (6KHO + 3l2= 5KI,  +  KIO3 + SH^O).  This  being 
heated  to  redness  in  contact  with  charcoal,  the  iodic  acid,  IO3,  parts  with 
its  oxygen,  and  the  iodate,  KIO3,  is  reduced  to  iodide  of  potassium,  KI. 

Colorless,  translucent,  cubical  crystals,  slightly  deliquescent,  having 
a  peculiar  faint  odor,  a  pungent,  saline,  and  bitterish  taste,  and  neutral 
reaction.  Soluble  in  0.8  jDarts  of  water  and  18  parts  of  alcohol  at  15° 
C;  in  0.5  parts  of  boiling  Avater  and  6  parts  boiling  alcohol.  The  com- 
mercial salt  is  generally  in  whitish  opaque  crystals  with  faint  alkaline 
reaction ;  but  single  crystals  laid  upon  moistened  red  litmus  paper  should 
not  at  once  produce  a  violet  blue  color  (absence  of  more  than  0.1  per 
cent,  of  alkali).  A  full  red  heat  slowly  volatilizes  it  without  change. 
An  aqueous  solution  of  the  salt  gives  a  granular  precijDitate  when  added 
to  a  saturated  solution  of  bitartrate  of  sodium. 

A  solution  of  the  salt,  to  which  disulphicle  of  carbon  has  been  added, 
and  chlorine  water  added  drop  by  drop,  will  impart,  upon  agitation,  a 
violet  color  to  the  disulphide  of  carbon.  Solution  of  starch  mixed  with  one 
of  the  iodide,  should  not  at  once  acquire  a  blue  color  upon  the  addition  of 
diluted  sulphuric  acid  (absence  of  iodate).  If  1  gm.  of  the  salt  be  dis- 
solved in  1 0  c.c.  of  Avater  of  ammonia,  then  shaken  with  a  solution  of  1 . 1  gm. 
of  nitrate  of  silver  in  20  c.c.of  water,  and  the  filtrate  be  supersaturated  with 
7  c.c.  of  nitric  acid,  no  cloudiness  should  make  its  appearance  within 
ten  minutes  (absence  of  more  than  0.5  per  cent,  of  chloride  or  bromide.) 

This  salt  contains  no  water  of  crystallization.  Every  4  grains  contain 
about  3  grains  of  iodine.  The  aqueous  solution  is  capable  of  taking 
up  a  large  quantity  of  iodine,  forming  a  liquid  of  a  deep  brown  color. 
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Jodidc  of  jii»(:issiiiiii  i.~  considered  lo  posseas  the  8am(,*  medieinal  \ir- 
tilcs  as  iodine,  tlionjili  prefi  rrecl  by  sonic  j)iiysicians  to  obtain  tlic  con- 
.stitiitioiud  ('llccls  of  (he  alterative.  It  i>  used  \'cry  extensively,  l)otli 
alone  and  combined  wiili  io(bni',  and  with  ot  her  aheratisc  I'cniedit's ;  it 
is  iii('()ni|)atible  with  the  pi'cpai'atiijiis  ol'  niei'cnry  lt''!" -rally,  j^rcatly 
incrcasiiiji'  their  acti\ity.     Dose,  ^r.  ij  to  ^r.  \-. 

Sodil  Inilliln,,,,  II.  S.  }\      {lodiffr  of  S,,(l},i „i .)      Xal   -     1  }!>.^i. 

This  sah  nun'  be  |)rc|)are<l  i'roni  a  rreshl\-|)re])ai'ed  ~ohilion  of  iodide 
of  iroji  Ol"  zinc,  \)\  pi'ccij)itatiii^"  it  with  \)\\\'v  <-arbonatc  ol'  sodium,  or  by 
modifications  of  tlu.'  ])ro('C'sses  mciitioucd  undci"  the  head  of  iodide  of 
j)otassiiini,  eva|)oratiii<;-  and  allowing;'  it  to  crvstalli/(,'  at  a  heat  not  ex- 
ceeding 120°  i\,  or  it  may  be  evaporated  to  dryness  and  granulated. 
Below  the  tenn)erature  named,  it  crystallizes  with  four  equivalents  of 
water  in  deliquescent,  flat,  hexagonal  prisms  ;  crystallized  as  alxjve,  it 
forms  cubes  which  contain  no  water,  and  are  very  soluble  in  water  and 
also  in  alcohol. 

It  has  been  used  as  a  substitute  for  io(lid(,' of  j)otassinm  ;  it-  ad\an- 
tage  over  the  potassium  salt  consists  in  its  having  So  per  cent.,  while  the 
other  has  only  76  per  cent.,  of  iodide  in  coml)iuatiun. 

Tinctara  locll,  U.  S.  P.     (Tincture  of  Iodine.) 
[Tindura  locUnii,  Pharm.,  1870.) 

Iodine,  eight  parts 8 

Alcohol,  ninety-two  parts 92 

To  make  100  parts 100 

Dissolve  the  iodine  in  the  alcohol. 

6.33  gm.  of  the  tincture,  mixed  with  a  solution  of  2  gm.  of  iodide 
of  potassium  in  25  c.c,  of  water  and  a  little  gelatinized  starch,  should 
require,  for  complete  decoloration,  40  c.c.  of  the  volumetric  solution  of 
hyposulphite  of  sodium. 

It  is  not  adapted  to  internal  use,  as,  on  the  addition  of  water,  the 
iodine  is  precipitated,  and  exercises  its  peculiar  irritating  topical  elfect 
on  the  coats  of  the  stomach.  This  precipitation  is  partially  obviated  by 
the  gradual  formation  of  the  hydriodic  acid,  where  there  is  Avater 
present ;  but  the  use  of  strong  alcohol  as  the  solvent  is  said  to  prevent 
the  formation  of  this  acid.  Tincture  iodi,  Ph.  Br.,  contains  iodine  i  oz. 
av.,  iodide  potassium,  ^  oz.  av.,  rectified  spirit,  1  pint  imp.  It  is  much 
Aveaker  than  that  of  the  United  States  Pharmacopceia,  and  more  uearlv 
resembles  the  compound  tincture.  Tincture  of  iodine  is  applied  to  the 
skin  as  a  powerful  irritant  in  cutaneous  and  subcutaneous  intlammation. 
In  treating  erysipelas,  and  when  the  surface  to  be  treated  is  circum- 
scribed, it  is  applied  with  a  camel-hair  brush. 

Tinctura  Iodi  Conipositus.     {Coinjjoiuul  Tincture  of  Iodine.) 

To  make  Oj.  To  make  f  5  j. 

Take  of  Iodine ^ss  gr.  xv. 

Iodide  of  potassium         .         .         .         .         .^j  5^s- 

Alcohol Oj  f5j- 

Dissolve  the  iodine  and  iodide  of  potassium  in  the  alcohol. 
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This  tincture  is  no  longer  officinal,  having  been  dismissed  from  the 
Pharmacopoeia  in  the  late  revision. 

It  is  adapted  to  the  same  use  as  the  foregoing  ;  by  the  presence  of  the 
iodide  of  potassium,  the  precipitation  of  iodine  on  contact  with  aqueous 
liquids  is  prevented.  It  is  weaker  than  Lugol's  solution,  and  may  be 
used  internally  in  doses  of  J^-XV  to  xxx. 

Tinctuixt  locli  Decolorata.     {Colorless  Tincture  of  Iodine.) 

R.  lodi gr.  XV. 

Alcohol .        .       ■ .        .  gj. 

Sodii  sulphitis 3s^' 

Glycerine,  q.s.  ft fgij. 

Liquor  lodi  Compositus,  U.  S.  P.     {LugoVs  Solution.) 

Take  of  Iodine,  five  parts 5 

Iodide  of  potassium,  ten  parts ID 

Distilled  water,  85  parts 85 

To  make  100  parts 100 

Lugol's  solution,  as  originally  proposed,  contained  20  grains  of  iodine, 
and  40  of  iodide  of  potassium,  to  foj  of  water;  the  present  officinal 
preparation  is  adjusted  to  the  proportions  convenient  for  a  pint,  and,  as 
is  seen  above,  is  somewhat  stronger.  The  liquor  iodide.  Ph.  Br.,  con- 
tains iodine  20  grains,  iodide  potassium  30  grains,  to  the  fluidounce. 
Dose,  Ti^x  to  XX. 

In  iodine  and  compound  iodine  ointments,  U.  S.  P.,  we  have  nearly 
the  same  proportions  as  in  the  tinctures,  substituting  lard  for  alcohol 
and  water.     (See  Ointments.) 

Soluble  Iodide  of  Starch. 

Take  of  Iodine      .        .        .        ...        .        .        .12  parts. 

Starch .         .     100      " 

Ether 20     " 

Dissolve  the  iodine  in  the  ether,  pour  the  solution  over  the  starch, 
triturate  till  the  ether  is  evaporated ;  introduce  into  a  water-bath,  and 
continue  the  heat  for  half  an  hour  with  occasional  stirring.  A  portion 
of  the  iodine  vapor  has  escaped,  but  the  starch,  which  has  now  become 
soluble,  will  be  combined  with  about  4  per  cent,  of  iodine. 

Syrup  of  Iodide  of  Starch. 

Take  of  Iodide  of  starch 25  parts. 

Water '.         .     345     " 

Sugar 635     " 

Dissolve  the  iodide  in  the  water,  and  add  the  sugar. 
This  syrup  contains  one  part  of  iodine  in  a  thousand.     Dose,  a  tea- 
spoonful. 
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Chlor'ulcs  of  Iodine.      I /  I.      l,(  'I3. 

There  are  two  chlorides  of  iodine,  both  formed  by  the  absorption  of 
chlorine  by  dry  iodine.  When  the  iodine  is  in  excess,  a  liquid  proto- 
chloride  is  the  result.  It  is  a  rcddisli  or  yellow  liquid,  of  an  oily  con- 
sistence, sharp  odor,  feebly  a(;id,  astrint^ent  taste,  solul^le  in  water  and 
alcohol.  If  the  clil(^rine  is  added  in  excess,  a  yellow,  solid,  crystalliz- 
ablc  terchloride  is  formed  ;  it  fumes  in  the  air,  has  an  acrid  o<lor,  and  is 
soluble  in  water.  The  long-continued  action  of  chlorine,  in  excess,  upon 
iodine,  results  in  the  formation  of  hydrochloric  and  iodic  acids. 

Bromine  Preparations. 

Bittern.  The  mother-liquor  after  the  ciystallization  of  common  saU.  Source  of 
bromine. 

Bromum.     Heavy,  very  volatile  liquid,  sp.  gr.  2.96. 

Ammonii  Bromidum,  NH4Br.     White  granular  salt.     Dose,  gr.  ij  to  x. 

Bromi  Cliloridum,  BrCl.^.     Very  powerful  caustic,  etc.,  fluid. 

Calcii  Bromidum,  CaBrj. 

Litliii  Bromidum,  LiBr.     White  granular  salt.     Dose,  gr.  v  to  x. 

Liquor  ferri  Bromidi.    Solution  of  bromide  with  excess  of  bromine.    Dose,  tTLv  to  x. 

Potassii  Bromidum,  KBr.     White  cubical  crystals.     Dose,  gr.  v  to  xxx. 

Sodii  Bromidum,  NaBr.     Colorless  rhombic  prisms,  gr.  v  to  xx. 

Zinci  Bromidum,  ZnBrj.     White  deliquescent  salt. 

Bromum,  U.  S.  P.     Bromum,  Br.  Ph.     Bromine,  Br  =  79.8. 

Bromine  is  a  heavy,  liquid,  non-metallic  element,  of  a  red  color, 
stifling  odor,  and  acrid  taste ;  very  volatile  and  fuming,  on  which 
account  it  is  generally  kept  in  bottles  under  a  stratum  of  water,  soluble 
in  ether  and  alcohol,  and  to  a  small  extent  in  water ;  it  precij)itates  starch 
of  an  orange  color.  Associated  with  iodine  in  sea-water  and  numerous 
mineral  springs,  it  is  largely  extracted  from  bittern,  the  liquor  left  after 
the  crystallization  of  common  salt,  whether  from  sea-water  or  from  cer- 
tain salt  springs.  The  process  consists  in  passing  chlorine  gas  or  a  mixture 
of  binoxide  of  manganese  and  muriatic  acid,  which  liberates  chlorine, 
into  the  bittern,  and  on  distillation  the  bromine  passes  over  below 
the  boiling  temperature.  At  the  salt  works  in  Western  Pennsyh'ania, 
West  Virginia,  and  Ohio,  this  bittern  is  preserved  for  the  extraction  of 
the  bromine,  and  the  American  bromine  prepared  there  is  fully  equal  to 
the  imported  article. 

Care  should  be  taken  in  handling  bromine,  especially  in  warm  weather, 
or  near  a  lire;  it  boils  at  about  117°  F.,  liberating  stifling  red  fumes, 
which  have  the  sp.  gr.  5.39.  Few  vapors  are  so  corrosive  or  so  dan- 
gerous to  those  exposed  to  their  inhalation. 

Bromine  has  been  prescribed  as  an  antiseptic  in  purifving  the  atmos- 
phere of  hospitals  where  erysipelas,  gangrene,  scarlatina,  and  small-2:)0x 
exist,  and  is  used  locally  in  some  of  these  diseases,  and  internally  in 
diphtheria,  and  in  cases  in  which  iodine  has  lost  its  efPect  from  habitual 
use.  AVith  a  view  to  facilitate  its  employment.  Dr.  J.  Lawrence  Smith 
has  proposed  the  following  solution  : — 

Take  of  Bromine A  troyounce. 

Bromide  of  potassium     .         .     160  grains. 

Distilled  water  .         .         .     Sufficient  to  make  f5iv. 

Dissolve  the  bromide  of  potassium  in  about  two  fluidouuces  of  water, 
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add  the  bromine,  agitate,  and  finally  add  the  remainder  of  the  water. 
It  should  be  kept  in  small  ground-stoppered  vials.  The  dose  of  this 
would  be  from  one  to  two  drops. 

Bittern,  as  obtained  from  the  salt  works,  is  a  hea^w  liquid,  without 
color,  and  having  a  caustic  taste  and  highly  stimulating  properties.  Its 
chief  medicinal  use  is  to  produce  a  counter-irritant  and  alterative  effect, 
and,  by  continued  rubbing  of  the  part,  a  pustular  eruption.  It  is  a  use- 
ful application  in  rheumatism  and  in  glandular  swellings,  being  absorbed, 
and  producing  the  alterative  effects  of  the  iodine  and  bromine  salts. 

Bibron's  Antidote  to  the  Poison  of  the  Bcittlesnal-e. — This  combination 
has  been  found  an  efficient  antidote  in  a  number  of  cases  of  poisoning 
by  the  rattlesnake^s  bite. 

Mix  Iodide  of  potassium 4   grains. 

Corrosive  chloride  of  mercury     ,        .        .        .  2       " 

Bromine 5    drachms. 

Diluted  alcohol 7^  fluidounces. 

Take  ten  drops  in  a  tablespoonful  of  brandy,  repeated  as  required. 

Ammonii  Bromiduni.     Bromide  of  Ammonium.     XH^Br  =  97.8. 
U.  S.  P.,'Br.  Ph. 

Take  of  Bromine 2    troyounces. 

Iron,  in  the  form  of  wire  cut  in  pieces    .  1  troyounce. 

Water  of  ammonia 4^  fluidounces. 

Distilled  water A  sufficient  quantity. 

Add  the  iron  and  then  the  bromine  to  half  a  pint  of  distilled  water 
contained  in  a  two-pint  glass  flask,  loosely  cork  the  flask,  and  agitate 
until  there  is  no  odor  of  bromine  and  the  liquid  is  of  a  greenish  color. 
Mix  the  water  of  ammonia  with  half  a  pint  of  distilled  Avater,  and  add 
it  to  the  mixture  in  the  flask ;  agitate  the  mixture,  and  heat  by  a  water- 
bath  for  half  an  hour ;  then  filter,  and  \yhen  the  liquid  has  all  passed, 
wash  the  precipitate  on  the  filter  with  boiling  distilled  water.  Evapo- 
rate the  solution  in  a  porcelain  capsule  luitil  a  pellicle  begins  to  form,  then 
stir  it  constantly  with  a  glass  rod  at  a  moderate  heat  until  it  granulates. 

A  M^hite  granular  salt,  becoming  brown  by  exposure  to  the  air,  freely 
soluble  in  water,  and  slightly  so  in  alcohol.  It  yields  a  yellow  precipi- 
tate with  nitrate  of  silver,  and  the  clear  liquid,  after  the  precij^itate 
subsides,  gives  only  a  cloud  on  the  further  addition  of  the  nitrate. 

Colorless,  transparent,  prismatic  crystals,  or  a  white,  granular  salt, 
becoming  yellow  on  long  exposure  to  air,  odorless,  having  a  pungent, 
saline  taste,  and  a  neutral  reaction.  Soluble  in  1.5  parts  of  water  and 
in  150  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0.7  part  of  boiling  water 
and  in  15  parts  of  boiling  alcohol.  Upon  ignition  the  salt  volatilizes 
completely  without  melting.  The  aqueous  solution,  when  heated  Avith 
potassa,  evolves  ammonia.  If  disulphide  of  carbon  be  poured  into  the 
solution,  then  chlorine  water,  added  drop  by  drop,  and  the  Avhole  agitated, 
the  disulphide  will  acquire  a  yellow  or  yellowish-brown  color  without 
a  violet  tint. 

If  diluted  sulphuric  acid  be  dropped  on  the  salt,  the  latter  should 
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not  at  once  assume  a  yellow  color  (bromate).  If  1  gm.  of  the  salt  be 
dissolved  in  water,  some  gelatinized  starch  added,  and  then  a  few  drops 
of  chlorine  water  carefully  poured  on  top,  no  blue  zone  should  make  its 
appearance  at  the  line  of  contact  of  the  two  liquids  (iodine).  On  add- 
ing to  one  gramme  of  the  salt  dissolved  in  20  c.c.  of  water,  five  or  six 
drops  of  test  solution  of  chloride  of  barium,  no  immediate  cloudiness 
or  precipitate  should  make  its  appearance  (limit  of  sulphate).  If  3  gm. 
of  the  well-dried  salt  be  dissolved  in  distilled  water  to  100  c.c.  and  10 
c.c.  of  this  solution  treated  with  a  few  drops  of  test-solution  of  bichro- 
mate of  potash,  and  then  volumetric  solution  of  nitrate  of  silver  be 
added,  not  more  than  31.4  c.c.  of  the  latter  should  be  consumed  before 
the  red  color  ceases  to  disappear  on  stirring  (absence  of  more  than  three 
per  cent,  of  chloride).  1  gm.  of  the  powdered  and  dried  salt  when 
.completely  precipitated  by  nitrate  of  silver  yields,  if  perfectly  pure, 
1.917  of  dry  bromide  of  silver. 

Bromide  of  potassium  should  be  kept  in  well-stopped  bottles. 

Chloride  of  Bromine.     BrClg. 

This  compound  is  prepared  by  passing  a  stream  of  chlorine  gas 
through  bromine  in  a  freezing  mixture,  or  at  a  low  temperature.  It  is 
a  reddish  liquid,  very  fluid  and  volatile,  soluble  in  water,  and  having  a 
penetrating  odor  and  disagreeable  taste. 

It  has  been  used  externally  as  a  caustic,  in  combination  with  chlorides 
of  zinc,  antimony,  etc.,  and  internally  in  doses  of  a  fraction  of  a  drop, 
as  a  powerful  stimulant  to  the  lymphatic  system. 

Iodine  forms  two  compounds  with  bromine,  but  they  are  little  known, 
and  not  used  in  medicine. 

Potassii  Bromidum,  U.  S.  P.,  Br.  Ph.     KBr  =  118.8.     [Bromide  of 

Potassium.) 

Bromide  of  potassium  is  obtained  by  similar  processes  to  iodide,  sub- 
stituting an  equivalent  quantity  of  bromine  for  the  iodine.  It  closely 
resembles  the  iodide  in  most  of  its  properties,  and,  like  it,  is  an  anhy- 
drous salt.  It  is  believed  to  possess  similar  medicinal  properties  to 
iodide,  acting  as  a  powerful  alterative,  adapted  to  scrofulous  and  syphi- 
litic complaints  and  chronic  skin  diseases ;  but  its  chief  use  is  in  cases 
of  excessive  wakefulness,  "  over-worked  brain,"  as  a  remedy  in  epilepsy, 
•and  as  a  sedative  to  the  organs  of  generation.  Dose,  10  to  60  grains 
in  24  hours.     Elixir  of  Calisaya  is  a  good  vehicle  to  disguise  its  taste. 

Colorless,  translucent,  cubical  crystals,  permanent  in  dry  air,  odorless, 
having  a  pungent,  saline  taste,  and  a  neutral  reaction.  Soluble  in  1.6 
part  of  water,  and  in  200  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  1  part 
of  boiling  water,  and  in  16  parts  of  boiling  alcohol.  The  commercial 
salt  generally  appears  in  white,  opaque,  or  semi-transparent  crystals, 
having  a  faintly  alkaline  reaction ;  but  single  crystals  laid  ujDon  mois- 
tened red  litmus  paper  should  not  at  once  produce  a  violet-blue  stain 
(absence  of  more  than  about  0.1  per  cent,  of  alkali).  At  a  dull  red  heat 
the  salt  melts  without  losing  weight.  At  a  full  red  heat  it  is  slowly 
volatilized  without  decomposition.      The  aqueous  solution  of  the  salt 
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yields  a  white,  ervstalline  ])recipitate  on  the  addition  of  a  saturated 
solution  of  bitartrate  of  sodium.  If  disulpliide  of  carbon  be  poured 
into  a  solution  of  the  salt,  then  chlorine  water  added  drop  by  drop,  and 
the  whole  agitated,  the  disulpliide  will  acquire  a  yellow  or  yellowish- 
brown  color  without  a  violet  tint. 

If  diluted  sulphuric  acid  be  dropped  upon  crushed  crystals  of  the 
salt,  they  should  not  at  once  assume  a  yellow  color  (absence  of  bromate). 
If  1  gm.  of  the  salt  be  dissolved  in  10  c.c.  of  water,  some  gelatinized 
starch  added,  and  then  a  few  drops  of  chlorine  water  be  carefully  poured 
on  top,  no  blue  zone  should  make  its  appearance  at  the  line  of  contact 
of  the  two  liquids  (absence  of  iodide).  Ou  adding  to  1  gm.  of  the  salt, 
dissolved  in  20  c.c.  of  water,  5  or  6  drops  of  test-solution  of  nitrate  of 
barium,  no  immediate  cloudiness  or  precijiitate  should  make  its  appear- 
ance (limit  of  sulphate).  If  3  gm.  of  the  well-dried  salt  be  dissolved  in 
distilled  water  to  make  100  c.c,  and  10  c.c.  of  this  solution  be  treated 
with  a  few  drops  of  test-solution  of  bichromate  of  potassium,  and  then 
volumetric  solution  of  nitrate  of  silver  be  added,  not  more  than  25.7 
c.c.  of  the  latter  should  be  consumed  before  the  red  color  ceases  to  dis- 
appear on  stirring  (absence  of  more  than  3  per  cent,  of  chloride). 

1  gm.  of  the  powdered  and  dried  salt,  when  completely  precijiitated 
by  nitrate  of  silver,  yields,  if  perfectly  pure,  1.579  gm.  of  dry  bromide 
of  silver. 

Monobromated  Camjphor.     CioHi^BrO  =  230.8.     U.  S.  P. 

Thirteen  ounces  of  camphor  in  small  pieces  are  taken,  mid  as  much 
placed  in  the  neck  of  a  quart  retort  as  will  fill  it;  the  remainder  is  put 
into  the  body  of  the  retort,  and  twelve  ounces  of  bromine  are  added  in 
portions  of  from  two  to  four  ounces  at  a  time,  the  larger  portions  being 
used  at  iirst.  The  neck  of  the  retort  is  inclined  upwards,  so  that  any 
liquid  which  condenses  therein  will  flow  back  into  the  retort.  To  the 
neck  of  the  retort  a  tube  is  attached,  -which  is  inserted  in  a  bottle  so  as 
to  pass  just  below  the  cork.  A  second  tube  is  bent  twice  at  right  angles 
and  reaches  nearly  to  the  bottom  of  the  bottle,  and  the  other  end  ex- 
tends into  an  open  bottle  containing  eight  ounces  of  water,  in  which  an 
alkali  is  dissolved  for  the  absorption  of  the  hydrobromic  acid. 

After  the  reaction  has  taken  place,  the  dark  oily  liquid  becomes  paler, 
and  the  monobromated  camphor  is  purified  by  crystallizing  from  petro- 
leum benzine.  Further  particulars  may  be  obtained  by  consulting  a 
paper  by  Prof.  J.  M.  Maiscli  in  Amer.  Journ.  of  Pharm.  for  1872,  p. 
337.  It  is  used  in  doses  of  one  or  two  grains,  frequently  repeated,  in 
cases  of  infantile  convulsions.  It  has  also  been  used  in  hysteria,  head- 
ache, and  delirium  tremens. 

Colorless,  prismatic  needles  or  scales,  permanent  in  the  air  and  unaf- 
fected by  light,  having  a  mild,  camphoraceous  odor  and  taste,  and  a 
neutral  reaction.  Almost  insoluble  in  water;  freely  soluble  in  alcohol, 
ether,  chloroform,  hot  benzin,  and  fixed  oils ;  slightly  soluble  in  glycerin. 
When  heated,  jNIonobromated  Camphor  slowly  volatilizes ;  at  65°  C. 
(149°  F.)  it  melts,  and  may  be  sublimed  at  a  slightly  higher  tempera- 
ture. At  274°  C.  (525°  F.)  it  boils  and  is  completely  volatilized  with 
partial  decomposition.     If  boiled  with  test-solution  of  nitrate  of  silver, 
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it  is  decomposed  and  yields  bromide  of  silver  amounting  to  81.2  per 
cent,  of  the  weight  of  Monobromated  Camphor  taken.  It  is  soluble, 
without  decomposition,  in  cold,  concentrated  sulphuric  acid,  and  will 
again  separate  unaltered,  if  the  solution  be  poured  into  water. 

Bi'omide  of  Sodium.     NaBr  =  102.8.     U.  S.  P. 

Bromide  of  Sodium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  prepared  from  bromide  of  ammonium  by  adding  an  equiva- 
lent quantity  of  caustic  soda  or  carbonate  of  sodium.  The  solution 
yields  on  evaporation  eight  molecules  of  the  anhydrous  salt;  at  low 
temperatures  it  crystallizes  in  hexagonal  tables  containing  two  molecules 
of  water.  Its  dose  is  about  15  per  cent,  less  than  that  of  bromide  of 
potassium,  ranging  from  5  to  40  grains.     Its  taste  is  that  of  common  salt. 

Small,  colorless  or  white,  monoclinic  crystals,  or  a  crystalline  powder, 
j)ermanent  in  dry  air,  odorless,  having  a  saline,  slightly  bitter  taste,  and 
a  neutral  or  faintly  alkaline  reaction.  Soluble  in  1.2  parts  of  water, 
and  in  13  parts  of  alcohol  at  15°  C  (59°  F.) ;  in  0.5  part  of  boiling 
water,  and  in  11  parts  of  boiling  alcohol.  When  heated  to  a  dull  red 
heat,  it  is  slowly  volatilized  without  decomposition.  A  fragment  of  the 
salt  imjjarts  to  a  non-luminous  flame  an  intense  yellow  color,  not  appear- 
ing more  than  transiently  red  when  observed  through  a  blue  glass.  If 
disulphide  of  carbon  be  poured  into  a  solution  of  the  salt,  then  chlorine 
water  added  drop  by  drop,  and  the  whole  agitated,  the  disulphide  will 
acquire  a  yellow  or  yellowish-brown  color  without  a  violet  tint. 

If  diluted  sulphuric  acid  be  dropped  on  a  portion  of  the  salt,  the 
latter  should  not  at  once  assume  a  yellow  color  (absence  of  bromate).  If 
1  gm.  of  the  salt  be  dissolved  in  10  c.c.  of  water,  some  gelatinized  starch 
added,  and  then  a  few  drops  of  chlorine  water  be  carefully  poured  on 
top,  no  blue  zone  should  make  its  appearance  at  the  line  of  contact  of 
the  two  liquids  (absence  of  iodide).  On  adding  to  1  gm.  of  the  salt  dis- 
solved in  20  c.c.  of  water,  5  or  6  drops  of  test-solution  of  nitrate  of 
barium,  no  immediate  cloudiness  or  precipitate  should  make  its  appear- 
ance (limit  of  sulphate).  If  3  gm.  of  the  well-dried  salt  be  dissolved 
in  distilled  water  to  100  c.c,  and  10  c.c.  of  this  solution  be  treated  with 
a  few  drops  of  test-solution  of  bichromate  of  potassium,  and  then  volu- 
metric solution  of  nitrate  of  silver  be  added,  not  more  than  29.8  c.c.  of 
the  latter  should  be  consumed  before  the  red  color  ceases  to  disappear  on 
stirring  (absence  of  more  than  3  per  cent,  of  chloride). 

One  gm.  of  the  salt,  when  completely  precipitated  by  nitrate  of  silver, 
yields,  if  perfectly  pure,  1.824  gm.  of  dry  bromide  of  silver. 

Liquor  Ferri  JBromidi. 

This  preparation  was  introduced  to  notice  by  Dr.  Gillespie,  of  Free- 
port,  Armstrong  Co.,  Pa.,  who,  besides  being  a  practitioner  of  medicine, 
is  engaged  in  the  bromine  manufacture  in  connection  with  the  salt 
springs  near  that  place.  Dr.  G.  recommends  this  solution  very  highly 
as  a  tonic  alterative,  and  it  has  been  successfully  used  by  numerous 
other  practitioners.  It  is  made  by  macerating  iron  filings  with  bromine 
under  water  till  they  have  combined,  an  excess  of  bromine  being  used. 
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The  solution,  as  made  by  Dr.  Gillespie,  is  given  in  the  dose  niv  to  x, 
three  times  a  day,  increased  to  ttlxxv. 

Phosphorus.     P  =  31. 

Phosphorus  has,  ever  since  its  discovery  in  1669,  been  regarded  as  a 
substance  of  considerable  interest,  though  until  our  time  little  used  in 
the  arts,  and  to  meet  only  limited  and  unusual  indications  in  medicine ; 
its  manufacture  has,  of  latter  years,  received  a  great  impulse  from  its 
use  in  the  odorless  matches  now  so  extensively  introduced.  Phosphorus 
exists  in  the  mineral,  vegetable,  and  animal  kingdoms  variously  com- 
bined, the  phosphates  of  calcium,  lead,  iron,  copper,  and  manganese 
being  its  principal  native  mineral  compounds.  Phosphate  of  calcium, 
potassium,  and  iron,  and  free  phos]3horic  acid  are  extensively  diffused  in 
plants,  and  from  these  sources  it  is  furnished  as  a  constituent  of  animal 
tissues.  The  bones  of  animals  contain  a  large  proportion  of  triphosphate 
of  calcium,  CagPgOg,  and  are  used  for  the  preparation  of  phosphoric  acid 
and  phosphorus.  The  albuminous  and  fibrinous  tissues,  "proteine  com- 
pounds," and  the  brain  contain  the  element  phosphorus,  though  in 
minute  quantity  and  in  an  uncertain  state  of  combination.  This  element, 
as  is  well  known,  is  a  constituent  in  animal  excrements,  and  especially 
in  urine ;  it  is  diffused  in  the  air,  combined  with  hydrogen,  and  is  a 
very  important  ingredient  in  a  certain  class  of  manures.  AVithin  the 
last  decade,  there  is  perhaps  no  remedy  which  has  been  employed  more 
frecjuently  than  this,  not  only  in  its  compounds  with  other  agents,  but 
in  a  free  state  combined  with  other  remedies ;  this  is  especially  the  case 
in  the  form  of  pills  and  elixirs.  Under  their  appropriate  head,  these 
combinations  will  be  noticed. 

Preparation  and  Properties. — Phosphorus  is  obtainable  from  bones, 
by  calcining,  treating  with  oil  of  vitriol,  then  subliming  with  charcoal, 
and  25urified.  The  phosphorus  is  thus  collected,  and,  being  cast  into 
moulds,  is  found  in  commerce  nearly  colorless,  in  translucent  or  white 
cylinders,  having  a  peculiar,  almost  waxy  consistence.  It  is  luminous 
in  the  dark,  from  forming  phosphorous  anhydride  (PgOg),  and  is  kept 
under  water  to  j)revent  gradual  oxidation,  and  to  guard  against  accident 
from  its  ready  inflammability.  When  freshly  cut  it  has  an  odor  remind- 
ing of  garlic,  but  this  is  overcome  under  ordinary  conditions  by  the  odor 
of  ozone  already  referred  to.  It  should  be  handled  with  care,  and  not 
intrusted  to  children,  who  frequently  procure  it  for  experiment,  without 
due  precaution.  Its  sp.  gr.  is  1.8.  Melting  point,  110°  F.  It  is  solu- 
ble in  ether,  oils,  naphtha,  and  bisulphide  of  carbon,  but  not  in  water  or 
alcohol.  It  is  readily  powdered  by  fusion  in  a  vial  or  flask  of  moder- 
ately warm  water  or,  preferably,  diluted  alcohol,  and  shaking  up  as  it  cools. 

Phosphorus,  when  taken  internally,  enters  the  circulation,  imparts  to 
the  breath,  urine,  and  sweat  a  garlic  smell,  and  makes  these  secretions 
luminous  in  the  dark ;  it  is  absorbed  by  the  skin,  and  after  its  solution 
in  a  fixed  oil  has  been  rubbed  upon  the  stomach,  all  the  exhalations  are 
luminous. 

Although  possessed  of  very  energetic  properties,  phosphorus  is  fre- 
quently employed  internally.     In  small  doses  it  acts  as  a  stimulant, 
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(liiiretic,  and  dia])liorctic;  in  larger  (lo.scs,  one  grain  and  more,  as  a  cor- 
i-osive  poison;  ether  and  fixed  oils,  in  which  i)lio,sphorus  is  sokil)le, 
increase  and  hasten  its  aetion.  Externally,  in  the  form  of*  liniment,  it 
has  heen  enijdoyed  with  niari<ed  success  in  severe  rheumatism,  gout,  and 
similar  atlections.     Great  caution  is  necessary  in  its  use. 

Red  p/io.sp/torns  is  an  allotropic  variety  \vhich  is  very  dilterent  from 
the  foregoing  in  many  of  its  properties ;  it  is  not  poisonous,  but  may  be 
administered  in  considerable  doses.  If  the  ordinary  kind  is  kept  for 
several  days  at  a  temperature  between  465°  to  480°,  red  phosphorus  is 
found  at  the  bottom  of  the  vessel,  wliile  the  supernatant  mass  is  a 
mixture  of  both  varieties,  from  which  the  ordinary  kind  may  be 
extracted  by  bisulphide  of  carbon. 

Red  phosphorus  is  much  less  inflammable,  fiLsible,  and  luminous 
than  the  ordinary  kind ;  in  the  presence  of  moistm'e  and  oxygen  it  is 
gradually  oxidized  to  an  acid  liquid,  but  without  phosphorescence ;  after 
having  been  so  oxidized,  it  appears  not  to  be  convertible  into  the  translucent 
or  ordinary  kind.  Phosphorus  dissolved  in  cod-liver  oil,  or  dissolved 
in  ether  and  mixed  with  a  fixed  oil,  is  not  unfrequently  prescribed  with 
a  view  to  repair  the  waste  of  nerve  tissue ;  the  dose  under  these  circum- 
stances may  be  one-thirtieth  of  a  grain.  A  pill  of  phosphorus  is  also 
made,  preferably  by  dissolving  it  in  a  melted  fat,  and  afterwards  protect- 
ing the  pills  by  gelatine  or  other  suitable  coating ;  but  great  care  is  neces- 
sary in  giving  so  powerful  a  remedy. 

Black  phosphorus  is  another  allotropic  variety,  sometimes  obtained 
by  the  repeated  distillation  of  the  ordinary  kind,  but  more  recently  pre- 
pared by  heating  phosphorus  with  a  minute  quantity  of  mercury,  from 
which  it  may  be  separated ;  it  is  more  volatile  than  normal  phosphorus, 
and  is  insoluble  in  bisulphide  of  carbon. 

The  application  of  physiological  science  to  the  theory  and  practice  of 
medicine  has  recently  given  rise  to  numerous  experiments  upon  the 
usefulness  of  phosphorous  compounds,  as  nutritive  tonics  designed  to 
remedy  abnormal  conditions  of  the  secretions,  and  to  supply  the  elements 
wasted  in  disease. 

Tests. — To  detect  impurities  in  phosphorus,  it  is  best  to  oxidize  it  by 
nitric  acid ;  antimony  then  remains  undissolved,  while  arsenic,  lead, 
bismuth,  copper,  and  iron  may  be  detected  by  their  various  tests ;  arsenic 
will  produce  a  yellow  precipitate  with  sulphuretted  hydrogen ;  any 
sulphur  present  has  been  converted  into  sulphuric  acid,  M'ith  Mdiieh 
nitrate  of  baryta  causes  an  insoluble  precipitate.  The  metals  are  left 
behind  when  phosphorus  is  purified  by  dissolving  it  in  bisulphide  of 
carbon  ;  sulphur  is  not  detected  in  this  way,  but  if  pieces  of  phosphorus 
are  just  covered  with  water,  sulphuretted  hydrogen  will  be  emitted, 
which  produces  a  black  color  with  acetate  of  lead. 

The  late  Prof.  Samuel  Jackson,  of  the  Chair  of  Institutes  in  the 
University  of  Pennsylvania,  whose  progressive  ideas  have  had  consider- 
able influence  upon  the  methods  of  practice  pursued  in  this  country,  ^\'as 
for  ten  or  fifteen  years  in  the  habit  of  prescribing  certain  preparations 
containing  the  phosphates  of  calcium,  iron,  sodium,  and  potassium,  in 
the  treatment  of  ansemic  and  other  low  forms  of  disease.  The  popularity' 
reached  by  these  preparations  has  led  to  the  extensive  iutroiluctiou  of 
other  remedies  prepared  on  the  same  principles,  and,  subsequently,  the 
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announcement  bv  Dr.  J.  Francis  Churchill,  of  Paris,  of  important  prop- 
erties in  the  hvpophospliites,  in  which  phosphorus  is  loosely  combined, 
adapting  these  to  the  treatment  of  phthisis,  has  led  to  their  Avidespread 
employment.  These  salts  are  described  under  the  heads  of  their  several 
metallic,  alkaline,  and  earthy  bases. 

Oleum  Phosphoratum,  U.  S.  P.     {Phosphorated  Oil.) 

Phosphorus,  one  part 1 

Stronger  ether,  nine  parts  . 9 

Expressed  oil  of  ahiiond,  a  sufficient  quantity 

To  make  one  liundred  parts 100 

Introduce  a  sufficient  quantity  of  expressed  oil  of  almond  into  a  flask, 
lieat  it,  on  a  sand-bath,  to  250°  C.  (482°  F.),  and  keep  it  at  that  tem- 
perature for  fifteen  minutes.  Then  allow  it  to  cool,  and  filter  it.  Put 
ninety  (90)  parts  of  the  filtered  oil,  together  with  the  phosphorus,  pre- 
viously well  dried  by  blotting-paper,  into  a  dry  bottle  capable  of  holding 
somewhat  more  than  one  hundred  (100)  jxirts,  insert  the  stopjDcr  and 
heat  the  bottle  in  a  water-bath  until  the  phosphorus  melts,  agitate  it 
until  the  phosphorus  is  dissolved,  allow  it  to  cool,  and  add  the  ether. 
Lastly,  transfer  the  solution  to  small,  glass-stoppered  vials,  which  should 
be  completely  filled,  and  kept  in  a  cool  and  dark  place. 

Phosphorus  combines  in  four  proportions  with  oxygen : — 

Phosphoric  acid,  H3PO4  (three  modifications).     (See  Mineral  Acids.) 
Phospliorous  acid.  H3PO3.     By  gradual  oxidation  of  phosjahorus  in  the  atmosphere. 
liypoiihosiDhorous  acid,  HjPO,^.      By  the  decomposition  of  the  phosphuret  of  an 
alkaline  earth  by  water. 

Phospliorous  suboxide,  P4O.     By  the  oxidation  of  i^hosphorus  under  water. 

The  existence  of  the  last-named  compound  is  denied  by  some  chemists, 
who  assert  it  to  be  identical  with  amorphous  (red)  phosphorus. 

SULPHUE  AND    ITS    PkEPARATIONS. 

Sulphur  sublimatum.  Sublimed  sulphur.  Yellow  crystalline  powder.  Dose,  gr.  x 
to  ,^ij. 

Sulphur  lotum.     Washed  sulphur.     Dose,  gr.  x  to  ,^ij. 

Sulphur  prsecipitatum.     A  light  and  very  fine  powder.     Dose,  gr.  x  to  ^ij. 

Sulphuris  iodidum,  ISj.     Blackish  crystalline  masses,  used  in  ointment. 

Carbonei  bisulphidum  CS2.  A  highly  refractive  liquid,  having  a  strong  odor.  Sp. 
gr.  1.272.     Used  as  a  solvent. 

Sulphur  Sublimatum,  U.  S.  P.    S  ^  32.    [Flowers  of  Sulpjhur,  Sublimed.) 

Sulphur  is  a  very  abundant  substance  in  the  mineral  kingdom,  existing 
in  combination  with  the  metals,  as  sulphides  or  sulphurets  and  sulphates. 
Virgin  sulphur  is  a  native,  tolerably  pure  form,  abundant  in  Xaples,  Sicily, 
and  the  Roman  States,  from  whence  it  is  imported.  Large  quantities  are 
also  obtained  from  California  and  Nevada.  By  fusion,  and  running  into 
moulds,  roll  sulphur  or  rolled  brimstone  is  prej)ared,  while  flowers  of  sul- 
l^hur  is  the  result  of  subliiuing  and  condensing  it  in  suitable  chambers. 

Sulphur  has  a  characteristic  yellow  color,  sp.  gr.  1.98  ;  it  is  Avithout 
taste  and  without  odor,  entirely  volatilized  by  heat,  and  combustible, 
burning  with  a  blue  color,  yielding  sulphiu'ous  acid  gas  (SOg),  which 
is  a  powerful  disinfectant  and  bleaching  agent. 

Flowers  of  sulphur,  or  sublimed  sulphur,  is  a  crystalline  jDowder,  of 
a  harsh  and  gritty  character ;  -sAholly  insoluble  in  water,  alcohol,  and 
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ether ;  soluble  in  oil  of  turpentine  with  the  aid  of  heat ;  it  is  the  form 
of  sulphur  much  administered  as  an  alterative  and  laxative  remedy  in 
small  doses ;  being  absorbed,  it  enters  the  circulation,  and  is  given  off 
from  the  skin  as  sulphuretted  hydrogen.  Externally,  it  is  used  as  a 
slight  stimulant  to  the  skin,  and  has  the  power  of  destroying  the  aearua 
scahici,  or  itch  insect,  for  which  it  is  popularly  kno^vn  as  a  remedy. 

Dose,  as  an  alterative,  gr.  x  to  5ss ;  as  a  laxative,  5ss  to  oij,  alone  or 
combined  with  bitartrate  of  potassium. 

Sulphur  Lotum,  U.  S.  P.     ( Washed  Sulphur.) 
This  is  now  directed  to  be  prepared  by  adding 

Sulphur    .        .        . 12  parts. 

Water 12      " 

with  which  one  jjart  of  water  of  ammonia  has  been  added,  digesting 
three  days,  with  occasional  stirring.  Twelve  parts  more  water  are  to  be 
added,  the  mixture  put  on  a  muslin  strainer  and  washed  till  no  precipi- 
tate occurs  upon  the  addition  of  chloride  of  barium.  Then  allow  it  to 
drain,  press  the  residue  strongly,  dry  it  with  a  gentle  heat,  and  pass 
through  a  No.  30  sieve. 

Sulphur  Prcecipitatum,  U.  S.  P.    {PreGipitated  Sulphur,  Milk  of  Sulphur, 
Lac  Sulphur.)     S  =  32. 

Sublimed  sulphur 100  parts. 

Lime 50     " 

Hydrochloric  acid,  water,  each  a  sufficient  quantity. 

Slake  the  lime,  and  make  it  into  a  uniform  mixture  with  500  parts 
of  water.  Add  the  sulphur,  previously  well  dried  and  sifted,  mix  well, 
add  1000  parts  of  water,  and  heat  the  mixture  to  boiling  over  a  fire  for 
one  hour,  stirring  constantly,  and  replacing  the  water  lost  by  evapora- 
tion. Cover  the  vessel,  allow  the  contents  to  cool,  pour  off  the  clear 
solutions,  filter  the  remainder,  and  to  the  united  liquids  add,  gradu- 
ally, hydrochloric  acid,  previously  diluted  wdth  an  equal  volume  of 
water,  until  the  liquid  is  nearly  neutralized,  still  retaining,  however, 
an  alkaline  reaction.  Collect  the  precipitate  on  a  strainer,  and  wash  it 
with  water  until  the  washings  are  tasteless.    Then  dry  it  with  a  gentle  heat, 

A  very  fine,  yellowish-white  amorphous  powder,  odorless  and  almost 
tasteless,  insoluble  in  water  or  in  alcohol,  but  completely  soluble  in  a 
boiling  solution  of  soda,  or  in  disulphicle  of  carbon.  By  heat  it  is  com- 
pletely volatilized. 

Water  agitated  with  it  should  not  redden  blue  litmus  paper  (absence 
of  free  acid).  If  precipitated  sulphur  be  boiled  with  diluted  hydrochloric 
acid,  the  liquid  filtered  and  the  filtrate  divided  into  two  portions,  one 
portion  should  not  be  precipitated  by  test  solution  of  chloride  of  barium, 
and  the  other  portion  should  not  be  rendered  more  than  slightly  turbid 
by  test-solution  of  carbonate  of  ammonium,  with  excess  of  water  of 
ammonia  (absence  of  sulphate  of  calcium). 

When  digested  successively  with  water,  hydrochloric  acid,  and  water  of 
ammonia,  these  liquids,  after  filtration,  should  leave  no  residue  (absence 
of  alkalies,  alkaline  earths,  or  suljDhide).  If  precipitated  sulphur  be 
digested  with  twice  its  weight  of  water  of  ammonia,  and  the  mixtm'e 
filtered,  the  filtrate,  after  being  supersaturated  with  hydrochloric  acid, 
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should  remain  unaltered  (absence  of  arsenious  sulphide),  nor  should  a 
precipitate  make  its  appearance  on  passing  hydrosulphuric  acid  through 
the  filtrate  (absence  of  arsenious  acid). 

Very  considerable  quantities  are  consumed  in  the  preparation  of  hair 
dressings,  in  which  it  is  generally  combined  with  acetate  of  lead,  and, 
by  supplying  the  deficiency  of  sulphur  in  hair  which  has  become  white 
or  gray,  aids  in  restoring  its  color.     Dose,  the  same  as  the  foregoing. 

Sulphuris  lodidum.     8X2=  158.3.     {Bisulphuret  of  Iodine.) 

Take  of  Iodine ^iv. 

Washed  sulphur 5j. 

Rub  the  iodine  and  sul^ahur  together  in  a  glass  or  porcelain  mortar 
till  they  are  thoroughly  mixed.  Put  the  mixture  into  a  matrass,  close 
the  orifice  loosely,  and  apply  a  gentle  heat,  so  as  to  darken  the  mass  with- 
out melting  it.  When  the  color  has  become  uniformly  dark  throughout, 
increase  the  heat  so  as  to  melt  the  iodide,  then  incline  the  matrass  in 
diifereut  directions,  in  order  to  return  into  the  mass  the  portions  of 
iodine  which  may  have  condensed  on  the  inner  surface ;  lastly,  allow 
the  vessel  to  cool,  break  it,  and  put  the  iodide  into  bottles,  which  are  to 
be  well  stopped. 

A  suitable  vessel  for  a  small  operation  is  a  test-tube,  or  a  common, 
cheap  bottle  should  be  selected,  thin  at  the  bottom.  The  iodide  is  in 
grayish-black,  radiated  crystalline  masses,  in  odor  reminding  of  iodine, 
staining  the  skin  yellow,  very  soluble  in  disulphide  of  carbon.  Alcohol 
and  ether  dissolve  out  the  iodine  and  leave  the  sulphur.  It  is  entirely 
volatilized  by  heat,  the  iodine  passing  off  first ;  soluble  in  60  parts  of 
glycerine ;  insoluble  in  water,  but  decomposed  when  boiled  with  it.  If 
100  parts  of  iodide  of  sulphur  be  thoroughly  boiled  with  water,  all  the 
iodine  will  escape,  and  about  20  parts  of  sulphur  will  remain. 

Internally,  this  is  rarely  or  never  prescribed,  but  it  is  much  used  in 
the  form  of  ointment  applied  to  chronic  and  obstinate  skin  diseases. 

Carbonei  Bisidpliidum,  U.  S.  P.     {Bisulphide  of  Carbon.)     CS2  =  76. 
Disulphide  of  Ca7'bon. 

This  is  prepared  by  passing  vapor  of  sulphur  over  charcoal  heated  to 
redness  in  cast-iron  cylinders.  It  is  purified  by  repeated  washings  with 
water,  digestion  on  quicklime  for  twenty-four  hours,  and  distilling  it 
into  a  vessel  containing  a  large  quantity  of  copper  turnings.  A  clear, 
colorless,  highly  refractive  liquid,  very  cliifusive,  having  a  strong  char- 
acteristic odor,  a  sharp  aromatic  taste,  and  a  neutral  reaction,  insoluble 
in  water,  soluble  in  alcohol,  ether,  chloroform,  fixed  and  volatile  oils. 
Sp.  gr.  1.272.  It  vaporizes  abundantly  at  ordinary  temperatures,  is 
highly  inflammable,  boils  at  46°  C,  and  burns  with  a  blue  flame,  pro- 
ducing carbonic  and  sulphurous  acids.  It  should  not  change  the  color 
of  blue  litmus  paper  moistened  with  Avater  (absence  of  sulphurous  acid). 
A  portion  evaporated  spontaneously  should  not  leave  any  residue  (absence 
of  sulphur).  Test-solution  of  acetate  of  lead  agitated  with  it  should  not 
be  blackened  (absence  of  hydrosulphuric  acid).  When  used  internally 
it  acts  as  a  diifusible  stimulant.  It  is  largely  used  in  the  arts  as  a  solvent, 
especially  for  fatty  bodies,  sulphur,  phosphorus,  bromine,  and  iodine. 
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ox  Tin:  i.\()i:(!.\Mc  acids. 

ALL  tlic  iii()r<.'';iiiic  :ici<ls  cniploycd  in  phaiiuacy  arc  cr^iiixtimd"  ri'-li  in 
oxvii-cii,  with  the  ('.\('<'|>li<»ii  lA'  liydriodic,  liydi-odiloric,  liydrnlMNiinic, 
and  liydi'<»sid)>liuric,  in  all  of  wliidi  that  clcniciit  is  wantiiijr.  The 
oxides  lurnicrlv  called  hy  chciui>L.s  iicid>  arc  now  termed  aidivdride- ; 
the  name  (K'iil  Weini;  ap[)lic'(l  to  their  coinhinal  ion  with  water. 

.Vc-ids  usually  have  a  .sour  taste,  chanjic  the  hjuc  color  ot"  litmus  t<» 
red,  and  alTcct  other  vc^c'tal)lc  colors  similarly  ;  with  alkalies,  whether 
vcn'ctahlc  or  mineral,  they  form  neutral  salts,  iu  which  the  ])i"o))erties  of" 
both  the  iuf^redieut.s  are  measurably  lost,  while  new  j)ro{)erties  are  ac- 
quired. They  also  unite  with  the  proper  metals,  forming;  a  }2;reat  variety 
of  valuable  comjxdinds,  which  fre(|uently  exhibit  slitihtly  acid  reactions 
and  usually  i-etain  the  peculiarities  of  the  metal  from  which  thi'v  are 
pi'cpared,  modified  bv  the  nature  of  the  acid  inti-redient. 

The  names  of  the  mineral  acids  formed  from  the  same  element  vaiy 
in  their  terminations  according  as  the  number  of  equivalents  of  oxygen 
thev  contain  is  high  or  low :  thus,  sulphur/c  acid,  H^SO^,  sulphurou.s- 
acid,  H2SO3,  Nitr/c,  HXO3,  Nitrou.s,  HXO,,  Phosi)hor/c,  Il3p( ),,  Phos- 
))horo/'N,  TT-jPO-j,  Hypophos})horous,  H^PCX,  the  degree  of  acidification 
being  marked  by  the  terminations  /c  and  of.s,  and  further  by  Iii/jjo, 
Avhich  indicates  the  acid  containing  less  oxygen  than  that  to  which  its 
name  allies  it,  or  per  or  hyper,  which  indicates  a  higher  oxidation. 

The  strong  acids  act  upon  cork,  and  should  be  kept  in  ground-sto})- 
jiered  bottles,  which,  as  made  of  extra  strength,  of  green  glass,  are 
called  acid  bottles.  Unless  the  stopper  and  neck  are  veiy  well  ground 
and  fitted  to  each  other,  they  require  to  be  cemented  or  luted  together 
to  prevent  the  escape  of  the  acid ;  this  may  be  done  by  warming  the 
stopper  in  the  flame  of  a  spirit  lamp,  and  inserting  it  in  the  neck  of  the 
bottle  till  the  two  surfaces  are  dried  and  warmed,  then  coating  it  with 
a  thin  stratum  of  melted  wax,  and  inserting  it  securely  in  its  place,  and 
tying  it  over  with  kid  or  bladder.  The  more  common  mineral  aciils 
are  found  in  commerce  of  three  qualities ;  the  commonest  and  cheapest, 
used  for  manufacturing  purposes,  the  medicinally  pure,  M.  P.,  and  the 
chemically  pure,  C.  P.  The  use  of  the  latter  is  chiefly  in  analysis. 
The  specific  gravity  furnishes  a  ready  means  of  testing  the  strength  of 
the  li([uid  acids,  and  the  Pharmacopoeia  indicates  this  with  j)recision  in 
each  ease. 

The  mineral  acids  generally  belong  to  the  class  of  tonics  with  re- 
frigerant and  astringent  properties.  Externally,  they  are  caustic,  and 
require  to  be  applied  with  care,  as  many  know  from  experience  who 
have  used  them,  nitric  acid  es]iecially,  for  warts.  Xitric  acid  is  also 
used  as  an  alterative  in  syphilitic  and  other  forms  of  disease,  and  nitro- 
nuu'iatic  acid  for  its  effect  u])on  the  liver  in  hepatic  diseases. 

Acids  are  apt  to  injure  the  teeth,  up(^n  which  they  also  produce  a 
very  unpleasant  and  characteristic  sensation.     To  obviate  this  in  taking 
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them,  they  should  be  largely  diluted,  and  should  be  sucked  through  a 
small  glass  tube,  which  may  be  made  by  scratching  a  piece  of  the  tube 
sold  in  the  shops  with  a  file ;  this  enables  the  operator  to  break  it  at 
the  point  required,  and  then,  by  heating  the  sharp  broken  edges  over 
an  alcohol  or  gas  flame  till  the  glass  melts,  a  rounded  edge  is  left. 

One  of  the  most  important  facts  in  connection  with  the  strong  mineral 
acids  is  their  occasional  use  accidentally,  or  for  suicide,  in  poisonous 
doses.  They  are  among  the  most  powerful  of  poisons,  owing  to  their 
corrosive  properties  producing  the  most  painful  and  dangerous  symp- 
toms. The  best  antidotes  are  large  draughts  of  alkaline  and  oily 
liquids ;  the  alkali  to  neutralize  the  acid,  and  the  oil  to  obtund  its  action 
upon  the  delicate  mucous  surfaces.  Frequently  the  most  ready  resort 
on  such  emergencies  is  soap,  which  should  be  made  into  a  very  strong 
solution  and  given  ad  libitum. 

Of  the  mineral  acids,  the  following  are  used  in  medicine,  and,  except 
those  in  italics,  are  officinal  in  the  U.  S.  Pharmacopceia  of  1880 : — 


Syllabus  of  Ino7'ganio  Acids. 


Name. 


Acid,  arseniosum    . 

"      boricum 

"      carbonicum 

"      chlorohydrocyanicum 

"      cliromicum    . 

"      hydriodicum  . 

"      hydi'obroraicum  dilutum 

"  hydrochloricum  (mu- 
riaticum,  Pharm 
1870)       _   .         ._       . 

"  hydrochloricum  diki-  ^ 
turn  (muriaticum  I 
dilutum,  Pharm.  ] 
1870)         _.        .       J 

"      hydrosulphuricum   . 

"      hyjjophosphorous      . 

"      nitricum 

"  "         dilutum  . 

"  nitrohydrochlor  i  c  u  m 
(nitro  -  muriaticum, 
Pharm,  1870)      . 

"  nitrohydrochloricum 
dilutum  (nitromu- 
riaticum  dilutum, 
Pharm.  1870)     . 

"      nitrosoniiric    . 

"      phosphoricum 

"  "  dilutum 

"      mlphohydrocyanicum 

"      sulphuricum . 

"  "  dilutum 


Composition. 


aromaticum 


sulphurosum 


AS2O3 

H3BO3 

5  measures  of  C02to  1  of  water. 

CrOj  deep  red  crystals     . 

Liquid  HI  +  water 

10  per  ct.  HBr,  90  per  ct.  HjO. 

31.9  HCl  to  68.1  H,0      . 


6  parts  acid  to  13  parts  water  . 

Gaseous  H2S  in  solution  . 
H3PO2  +  1  aq. 

r  69.4  per  ct.  HXO3  to  30.6  \ 
\  per  ct.  water  .  .  J 
1  part  acid  to  6  parts  water 

Nitric  acid  4  parts  hydro-  \ 
chloric  acid  15  parts.        / 


Nitric  acid  4  parts,  hydro-  ) 
chloric  acid  15  parts,  r 
water  76  parts  .         .        J 

2  HNO3+3  H^O+NjOa  . 

50  per  ct.  HgPb^      . 

2  parts  acid  to  8  parts  water    . 

96  per  ct.  'H2SO4  +  4  per  \ 
ct.  HoO     .        .        .        / 
1  part  acid  +  9  parts  water 
200  parts  acid  and  oil  cin 
namon,  tinct-  ginger,  al 
cohol  to  1000  parts   . 
3.5  per  ct.  SO3  +  96.5  water 


Sp.  gr. 


1.479 


1.112 
1.077 

1.160 


1.049 

1.228 
1.420 
1.059 


1.347 
1.057 

1.840 
1.067 

.995 

1.022 


Dose. 


Gr.  tV. 

Gr.  X  to  XXX, 

Externally. 
Caustic. 

TTL  X  to  XXV. 

"I  X  to  3J. 
TTL  iii  to  XXV, 


TTL  vi  to  XXX, 

As  a  test. 

■n\^  XV  to  XXX, 

rri  i  to  iv. 
KL  xii  to  XXV, 

n^  iii  to  V. 

n:\,  V  to  XX. 

TT\,  i  to  iv. 
Gtt.  iij  to  V. 

TTL  X  to  XXX. 

Externally. 

TTL  XV  to  XXX. 
Tt\^  XV  to  XXX, 

External  use. 
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Acidiiiii  (  hrhonicntii.     CO2  =  44. 

This  acid  oi-dinarily  exists  as  a  fj^as,  tlioiiLili  capahle  of  beinj^  liquofiofl 
and  even  reduced  to  a  solid  foi'iu  by  jtressiire.  It  is  an  invariaMe  cow- 
stituent  of  the  atmosphere,  heinj^  exhaled  from  tlie  lun<^s  of  animals  and 
given  off  from  fermenting  saccharine  li(iiiids  and  from  the  comlHistion 
of  carbonaceous  fuel.  It  is  artificially  procured  by  the  decomposition 
of  carl)onates  by  any  of  the  strong  acids ;  chalk  and  marlde  dust,  car- 
bonates of  caleiuin,  are  the  two  principal  minerals  employed  for  the 
pur]iose,  and  sulphuric  or  muriatic  acid  is  selected  for  cheapness  and 
availability.  The  application  of  heat  is  unnecessary,  the  gas  easily 
escaping  with  eiierveseeuce.  It  should  be  passed  through  a  vessel  of 
water  to  deprive  it  of  any  soluble  impurity.  This  gas  extinguishes 
flame,  does  not  support  animal  life,  and  is  distinguished  by  rendering 
lime-water  turbid  in  consequence  of  converting  the  hydrate  of  lime  iu 
solution  into  tlie  insoluble  carbonate.  The  specific  gravity  of  this  gas 
as  compared  ^vith  hydrogen  gives  its  combining  number  44,  comjDared 
with  atmospheric  air  it  is  1.529  (53  per  cent,  heavier  than  the  air). 
Cold  water  dissolves  rather  more  than  an  equal  volume  of  this  gas,  and 
the  solution  sparkles  when  decanted.  The  most  important  uses  of  car- 
Ijonic  acid  to  the  manufacturing  pharmacist  are  in  the  preparation  of 
the  bicarbonates  of  sodium  and  potassium  and  of  carbonic-acid  water, 
misnamed  soda  water. 

Aqua  Ackli  Carbonici. 

This  preparation  has  been  dismissed  from  the  pharmacopoeia  in  the 
late  revision  ;  it  was  directed  to.  be  made  by  throwing  into  a  receiver, 
nearly  filled  ^yith.  Avater,  a  quantity  of  carbonic  acid  gas  equal  to  five 
times  the  bulk  of  the  water ;  this  is  to  be  done  by  connecting  the  foun- 
tain with  a  generator  by  means  of  suitable  pipes  and  couplings. 

The  receiver,  which  is  called  a  fountain,  is  usually  made  of  coj^per 
lined  with  tin,  of  the  capacity  of  15  gallons.  A  majorit}-  of  pharma- 
cists purchase  the  carbonic-acid  water  from  the  regular  manufacturers, 
either  owning  or  hiring  the  fountains ;  but  those  t©  whom  the  sale  of 
the  article  as  a  beverage  is  a  source  of  sufficient  profit  to  justify  the 
expense,  frequently  have  apparatus  for  manufacturing  it  on  the  premises. 

Fig.  194  represents  a  French  gasogenc,  such  as  are  imported  of  various 
sizes,  from  one  quart  to  five  gallons  capacity. 

This  is  a  strong  glass  vessel  consisting  of  two  bulbs  joined  together 
at  their  point  of  union  by  a  tube  of  about  half  an  inch  bore  extending 
into  the  upper  one  to  near  the  top.  The  upper  bulb  is  surmounted  l\v 
a  metallic  cap,  on  to  which  is  screwed  a  draught-pipe  with  a  valve, 
opened  by  pressing  with  the  thumb  upon  the  button  at  the  upper 
extremity  of  a  rod  ;  attached  to  this  draught-pipe  is  a  long  glass  tube 
of  small  diameter,  passing  through  the  larger  tube,  occupying  the  cen- 
tral space,  to  near  the  bottom  of  the  apparatus.  The  object  of  this 
mode  of  construction  is  to  permit  the  charging  of  water,  placed  iu 
the  lower  bulb,  with  gas  generated  from  carbonated  alkali  and  acid 
placed  in  the  upper  bulb,  without  contaminating  the  water  with  the  salts. 

Fig.  195  shows  a  section  of  the  upper  part,  with  the  mode  of  filling 
13 
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the  lower  bulb  with  water  by  a  long  funnel,  e,  extending  through  the 
cajD  and  neck  of  the  apparatus,  d,  into  the  large  tube,  /;  this  obviously 
prevents  any  portion  of  water  escaping  into  the  upper  bulb ;  the  lower 
bulb  is  designed  to  be  filled  in  this  way  about  three-fourths  full  of  cold 
water. 

Fig.  195. 


Gasogene. 

Fig.  196  illustrates  the  ingenious  arrangement  for  introducing  the 
bicarbonate  of  soda  and  tartaric  acid  (one  of  which  should  be  in  crystals 
partially  powdered)  into  the  upper  bulb  ;  a  is  a  rod  with  a  metallic  cone, 
b,  of  a  diameter  greater  than  the  glass  tube,  /,  and  a  leather  washer,  c, 
which  is  thrust  into  the  tube  and  completely  closes  it.  The  wide-mouth 
funnel,  e,  is  introduced  into  the  cap  and  neck  of  the  apparatus,  and  the 
dry  salts,  mixed,  thrown  into  it ;  these  falling  over  the  cone,  6,  lodge  in 
the  upper  bulb ;  the  rod  and  funnel  are  now  removed,  and  the  draught- 
pipe  screwed  on. 

By  tilting  the  apparatus  some  of  the  water  runs  through  the  larger 
tube  into  the  upper  bulb,  and,  partially  dissolving  the  mixed  powders, 
sets  them  to  combining ;  a  brisk  evolution  of  carbonic  acid  ensues,  and, 
by  shaking,  its  absorption  by  the  water  is  facilitated.  By  opening  the 
valve  in  the  draught-pipe,  the  charged  water,  by  its  own  elasticity  and 
the  pressure  of  the  excess  of  gas,  is  driven  up  the  narrow  tube  and 
through  the  valve,  and  escapes.  The  object  of  the  wire  coating  is  to 
protect  from  injury  in  case  of  explosion,  a  purpose  it  but  imperfectly  fills. 
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The  water  introduced  may  be  flavored  with  syrup,  or  it  may  be  dra\\'u 
into  a  glass  coutainiug  the  flavoring  ingredient.  The  al}.sor})tion  of  the 
gas  is  greatly  facilitated  by  the  refrigeration  of  the  water,  and  by  fre- 
quently shaking  it  up. 

This  apparatus  may  serve  the  purpose  of  pharmacists  who  do  not 
desire  to  dispense  carbonic-acid  Avater  as  a  l^everage,  l)ut  need  to  keej)  it 
on  hand  for  prescription  purposes.  Gasogenes  are  chiefly  imijorted  from 
Paris,  and  sold  for  six  dollars  and  upwards.  The  siphon  Ijottle  now 
sold  by  many  manufacturers  of  mineral  waters  is  an  admirable  substitute 
for  the  gasogenes,  enabling  pharmacists  to  dispense  carbonic-acid  water 
iu  small  quantities,  pure  and  without  trouble  to  themselves. 

The  chief  use  oJf  carbonic-acid  water  in  prescription  is  for  dissolving 
saline  substances  in  making  aperient  and  antacid  draughts,  for  suspend- 
ing magnesia,  for  making  solutions  of  citrate  of  potassium,  and  occasion- 
ally by  itself  as  a  grateful  drink  to  allay  thirst  and  lessen  nausea.  As 
a  vehicle  for  magnesia  or  saline  cathartics,  eight  fluidouuces  are  usually 
prescribed,  to  be  taken  at  once,  or  in  divided  portions  frequently  repeated. 
It  parts  with  the  gas  upon  exposure,  and  should,  therefore,  be  iLsed  as 
soon  as  possible  after  the  cork  has  been  drawn.  Sometimes,  when  pre- 
scribed in  small  doses,  it  is  dispensed  in  one-ounce  or  two-ounce  vials, 
which  are  to  be  kept  cold  and  securely  corked,  the  contents  of  each  being 
taken  separately,  directly  from  the  mouth  of  the  vial. 

The  chief  impurities  to  which  carbonic-acid  water  is  liable  are  the 
carbonates  of  copper  and  lead,  derived  from  the  fountain  and  pipe  from 
M'liich  it  is  drawn.  These,  particularly  the  former,  render  carbonic-acid 
water  not  only  Avorthless,  but  injurious ;  they  may  be  detected  by  the 
metallic  taste  they  impart  to  it,  by  the  addition  of  ammonia,  which  gives 
a  blue  tint  to  the  salts  of  copper,  and  by  the  ferrocyanide  of  potassium, 
which  gives  a  garnet-colored  precipitate,  if  copper  is  present.  Iodide 
of  potassium  indicates  the  presence  of  lead  by  a  yellow  precipitate. 

Soda-water  coolers  and  syrup  holders  are  necessary  to  all  who  dispense 
this  beverage.  The  great  number  of  manufacturers  of  soda-water  appa- 
ratus, and  the  variety  of  styles  made  by  each  of  them,  render  the 
descriptions  in  the  former  editions,  of  this  treatise  unnecessary ;  those 
who  require  an  apparatus  will  be  able  to  obtain  one  suited  to  their 
requirements  at  any  of  those  establishments,  and  at  such  prices  as  may 
meet  their  views. 

Artificial  Ilineral  Waters. 

Some  pharmacists,  who  dispense  largely  carbonic-acid  water,  connect 
with  this  branch  of  then'  business  the  following,  AA'hich  they  draw  from 
separate  draught-pipes  connected  with  fountains  iu  the  cellar,  or,  as  in 
the  case  of  Saratoga  water,  according  to  the  following  formulas,  they  add 
the  pure  salts  and  the  pure  carbonic-acid  water  iu  the  glass : — 

Artifidal  Saratoga  Water. 

Mix  Chloride  of  sodium gj . 

"  magnesium,  solution* foil- 

Bicarbonate  of  sodium 5.1- 

Solution  of  iodine  (Lugol's) foss. 

Tincture  of  chloride  of  iron fpss. 

Carbonic-acid  water Ojss. 

"•'•"Commercial  muriatic  acid  saturated  •with  masjnesia. 
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Filter.     Into  an  Oj  tumbler  introduce  f  5J  of  the  mixture,  fill  it  up 
with  carbonic-acid  water,  and  drink  immediately. 

Artificial  Kissingen  Water. "^ 


Grs. 

Grs. 

Chloride  of  iDotassium   . 

2.20 

Sulphate  of  calcium 

3. 

"           sodium 

44.70 

Phosphate  of    " 

.04 

Bromide  of  sodium 

.64 

Carbonate  of    " 

8.14 

Nitrate  of         " 

.07 

"          of  iron 

.24 

Chloride  of  lithium 

.15 

Silicic  acid   . 

.10 

"       of  magnesium 

2.34 

Ammonia     . 

.007 

Sulphate  of        " 

4.50 

Water  . 

Oj 

Carbonate  of     " 

.13 

Vichy  Water. 

Wm,  Procter,  Jr. 

For  12-o'allon  fountain  : — 

R .    Sodii  bicarb. 

Sxiijss. 

Sodii  chloride     . 

gr. 

123.2 

Calcii  chloride  fused  . 

gr. 

288. 

Sodii  sul^oh.  crys. 

gr. 

548. 

Magnes.  sulph.  crys.  . 

gr. 

181.6 

Ferri  et  pot.  tart. 

gr. 

7. 

Water 

galls,  xii. 

Dissolve  the  soda  and  iron  salts  in  a  part  of  the  water  and  filter  and 
pour  into  the  fountain ;  then  add  the  ]\IgS04,  previously  dissolved,  and 
lastly  the  CaClj  in  the  rest  of  the  water ;  charge  the  fountain  with  CO3 
as  in  making  COj  water. 

Acidum  Boricum,  U.  S.  P.     {Boric  Acid.     H3BO3  =  62.) 

For  medicinal  purposes  this  acid  is  prepared  from  borax.  Mits- 
cherlich  recommends  the  following  process :  4  parts  of  borax  are  dis- 
solved in  10  parts  of  boiling  water,  and  decomposed  by  2|-  parts  of 
strong  muriatic  acid ;  on  cooling,  hydrated  boric  acid  separates  in  shin- 
ing scaly  crystals,  which  are  purified  by  recrystallization. 

Transparent,  colorless,  six-sided  plates,  slightly  unctuous  to  the  touch, 
permanent  in  the  air,  odorless,  having  a  cooling,  bitterish  taste,  and  a 
feebly  acid  reaction  ;  in  solution  turning  blue  litmus  paper  red  and  tur- 
meric paper  brown,  the  tint,  in  the  latter  case,  remaining  unaltered  in 
presence  of  free  hydrochloric  acid.  Boric  acid  is  soluble  in  25  parts  of 
Avater  and  in  15  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  3  parts  of  boiling 
water  and  in  5  parts  of  boiling  alcohol.  On  ignition,  boric  acid  loses 
43.5  per  cent,  of  its  weight,  and,  on  cooling,  becomes  transparent  and 
brittle.     The  alcoholic  solution  burns  with  a  flame  tinged  with  green. 

An  acpieous  solution  of  boric  acid  should  not  be  precipitated  by  test- 
solutions  of  chloride  of  barium  (sulphate),  nitrate  of  silver  with  nitric 
acid  (chloride),  sulphide  of  ammonium  (lead,  coj)per,  iron,  etc.),  or  oxalate 
of  ammonium  (calcium).  A  fragment  heated  on  a  clean  platinum  wire 
in  a  uon-lnminous  flame  should  not  impart  to  the  latter  a  persistent 
yellow  color  (sodium  salt). 

Boracic  acid  is  classified  as  a  sedative ;  it  was  formerly  not  much  used 
in  medicine,  but  of  late  years  its  use  in  ophthalmic  medicine  has  increased 

*ror  other  formulas  see  Pharmacist  for  1870,  p.  169. 
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greatly.  Its  principal  employmeut  is  in  combination  with  soda,  as  l)orax, 
and  ^vith  l^itartrate  of  jjotassium,  which  it  renders  soluble.  (See  Potassii 
et  Boraois  Tartras.) 

Acidum  Chromicum,  U.  S.  P.     (CrOy  =  100.4.) 

Chromic  acid  should  be  preserved  in  glass-stoppered  vials. 

Frep. — To  100  parts,  l>y  measure,  of  cold  saturated  solution  of 
bichromate  of  potassium,  150  parts  of  pure  sulphuric  acid  are  added 
and  allowed  to  remain  till  cool;  the  sulphuric  acid  unites  with  the 
potassa,  and  the  chromic  acid  crystallizes  iu  deep  red  needles — very 
soluble  and  deliquescent. 

Small  crimson,  needle-shaped  or  columnar  crystals,  deliquescent,  odor- 
less, having  a  caustic  effect  upon  the  skin,  and  other  animal  tissues,  and 
an  acid  reaction. 

Very  soluble  in  water,  forming  an  orange-red  solution.  Brought  in 
contact  with  alcohol  mutual  decomposition  takes  place.  When  heated 
to  about  190°  C.  (374°  F.)  chromic  acid  melts,  and  at  250°  C.  (482°  F.) 
it  is  mostly  decomposed  with  the  formation  of  dark-green  chromic  oxide 
and  the  evolution  of  oxygen.  On  contact,  trituration  or  warming  A^-ith 
strong,  alcohol,  glycerine,  spirit  of  nitrous  ether,  or  other  easily  oxidizable 
substances,  it  is  liable  to  cause  sudden  combustion  or  explosion. 

If  1  gm.  of  chromic  acid  be  dissolved  in  100  c.c.  of  cold  water  and 
mixed  with  10  c.c.  of  hydrochloric  acid,  the  further  addition  of  1  c.c. 
of  test-solution  of  chloride  of  barium  should  cause  not  more  than  a 
white  turbidity  (limit  of  sulphuric  acid). 

Acidum  Hydrochlorieum,  U.  S.  P.     {Hydrochhric  Acid.) 
{Acidum  MuriatiGU'in,  Pharm.,  1870.) 

A  liquid  composed  of  31.9  per  cent,  of  absolute  hydrochloric  acid 
(HC1=36.4)  and  68.1  per  cent,  of  water. 

Hydrochloric  acid  should  be  preserved  in  glass-stoppered  bottles. 

Prepared  by  the  action  of  sulphuric  acid  and  A^'ater  on  chloride  of 
sodium  (common  salt) ;  bisulphate  of  sodium  and  hydrochloric  acid  are 
formed ;  the  latter  gas  is  distilled  over,  the  process  being  conducted  in 
a  retort  or  flask,  connected  with  a  receiver  containing  water,  which 
absorbs  it  rapidly  in  proportion  as  it  is  refrigerated. 

Rationcde. — In  the  reaction  two  equivalents  of  chloride  of  sodium 
and  one  of  sulphuric  acid  are  used,  and  the  hydrogen  of  the  sulphuric 
acid  is  replaced  b\  the  sodium  of  the  chloride  of  sodium,  sulphate  of 
sodium  and  hydrochloric  acid  being  the  result :  2XaCl+II.S0^  = 
2HCl-|-Na2S04.  Or,  an  equivalent  of  each  being  used,  one-half  the 
quantitv  of  hydrochloric  acid  is  obtained,  and  the  acid  sulj^hate  of 
sodium":  NaCl -{- H.SO,  =  HCl^XaHSO,.  Only  one-half  of  the  hy- 
drogen in  each  molecule  of  sulphuric  acid  is  here  replaced  by  sodium, 
and  this,  combining  with  the  one  equivalent  of  chlorine  of  the  chloride 
of  sodium,  forms  one  equivalent  of  muriatic  acid. 

A  colorless,  fuming  liquid,  of  a  pungent,  suffocating  odor,  an  intensely 
aeid  taste,  and  a  strongly  acid  reaction,  sp.  gr.  1.16,  volatilized  completely 
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by  heat.  On  heating  with  black  oxide  of  manganese,  an  abundance  of 
chlorine  gas  is  given  oif. 

If  1  c.c.  of  the  acid  be  diluted  with  water  to  10  c.c.  and  slightly 
supersaturated  with  water  of  ammonia,  no  precipitate  should  be  formed 
on  gently  warming  (iron  or  much  lead),  the  liquid  should  not  have  a 
blue  tint  (copper),  and  the  further  addition  of  2  drops  of  test-solution  of 
sulphide  of  ammonium  should  not  cause  a  black  coloration  (lead  and 
iron).  The  remaining  lic^uid  should  leave  no  fixed  residue  on  evapora- 
tion and  gentle  ignition  (non-volatile  metals);  when  diluted  with  5 
volumes  of  water,  it  should  not  liberate  iodine  from  test-solution  of  iodide 
of  potassium  (absence  of  chlorine);  nor  should  10  c.c.  of  the  diluted  acid 
be  precipitated  within  five  minutes  after  the  addition  of  20  drops  of 
test-solution  of  chloride  of  barium  (sulphuric  acid).  If  another  por- 
tion of  the  diluted  acid  be  precipitated  with  test-zinc,  the  evolved 
gas  should  not  blacken  paper  wet  with  test-solution  of  nitrate  of  silver 
(sulphurous  or  arsenious  acid). 

It  requires  31.9  c.c.  of  the  volumetric  test-solution  of  soda  to  neutral- 
ize 3.69  gm.  of  hydrochloric  acid. 

Acidum  Hydroelihricum  Dihdmn,  U.  S.  P.  [Diluted  Hydrochloric  Acid.) 
{Acidum  Muriaticum  Dilutum,  Pharm.,  1870.) 

Hydrocbloric  acid,  six  parts 6  parts. 

Distilled  water,  thirteen  parts 13    " 

Mix  the  acid  with  the  water,  and  preserve  the  product  in  glass- 
stoppered  bottles. 

The  present  edition  directs  parts  by  weight,  and  thus  secures  a  more 
uniform  product. 

It  contains  10  per  cent,  of  absolute  hydrochloric  acid.  It  has  the 
sp.  gr.  1.049.  The  same  tests  and  reactions  apply  to  it  as  to  hydro- 
chloric acid. 

To  neutralize  7.28  gm.  of  diluted  hydrochloric  acid,  20  c.c.  of 
volumetric  solution  of  soda  are  required. 

Acidum  Hydrochloricum  Dilutum,  Ph.  Br. 

Take  of  Hydrochloric  acid     ....     8  fluidounces  (imp.). 
Distilled  water  .        .        .        .A  sufficiency. 

Dilute  the  acid  with  16  ounces  of  the  water,  then  add  more  water  so 
that  at  the  temperature  of  60°  F.  it  shall  measure  26i-  fluidounces,  or 
mix  3060  grains  of  the  acid  with  sufficient  water  to  measure  1  pint ; 
the  specific  gravity  of  this  is  1.052  ;  six  fluidrachms  contain  one  equiva- 
lent of  36.5  grains  of  hydrochloric  acid,  HCl.  Its  dose  is  from  10  to 
30  minims,  largely  diluted. 

Acidum  Nitricum,  U.  S.  P.     (Xitric  Acid.     2H:N"03 +31120= 90.) 

A  liquid  composed  of  69.4  per  cent,  of  absolute  nitric  acid  (H]S"03) 
and  30.6  per  cent,  of  water.  Nitric  acid  should  be  preserved  in  glass- 
stoppered  bottles. 
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Prepared  by  the  action  of  sulphuric  acid  upon  nitrate  of  potassium 
Tsaltpetre)  in  a  glass  retort,  when,  on  the  application  of  heat,  nitric  acid 
and  sulphate  of  potassium  are  formed.  The  acid,  being  volatile,  is 
distilled  over  by  the  application  of  heat. 

Rationale. — The  formation  of  nitric  acid  in  heating  equal  weights  of 
nitrate  of  potassium  and  sulphuric  acid  is  thus  explained  in  accordance 
with  the  views  of  modern  chemists. 


KNO3+H2SO,  =  KHSO,+HNO, 


If  half  the  quantity  of  sulphuric  acid  is  taken,  the  neutral  sulphate 
of  potassium,  which  is  hard  and  only  slightly  soluble,  and  hence  difficult 
to  remove  from  the  retort,  is  the  residuum.  The  formula  would  l)e  as 
follows : — 

2KNO3+H2SO,  =  K2SO,+2HN03. 

Tests. — A  colorless,  fuming,  very  caustic  and  corrosive  liquid,  of  a 
peculiar,  somewhat  suffocating  odor,  and  strongly  acid  reaction.  Sp.  gr. 
1.42.  By  heat  it  is  completely  volatilized.  It  dissolves  copper  with 
the  evolution  of  red  vapors,  and  stains  woollen  fabrics  and  animal  tissues 
a  bright  yellow. 

If  1  c.c.  of  nitric  acid  be  treated  with  a  slight  excess  of  water  of 
ammonia,  no  precipitate  should  be  formed  (absence  of  iron  or  much  lead), 
the  liquid  should  not  have  a  blue  tint  (copper),  and  the  further  addition 
of  2  drops  of  test-solution  of  sulphide  of  ammonium  should  not  cause  a 
black  precipitate  (lead  and  iron).  The  remaining  liquid  should  leave 
no  fixed  residue  on  evaporation  and  gentle  ignition  (non-volatile  metals). 
If  1  part  of  nitric  acid  be  neutralized  mth  solution  of  potassa,  2  parts 
of  potassa  then  added,  and  the  mixture  boiled  with  test-zinc,  a  gas  is 
evolved  which  should  not  blacken  paper  wet  with  test-solution  of  nitrate 
of  silver  (arsenic  acid).  A  portion  diluted  with  5  volumes  of  water 
should  afford  no  precipitate  with  test-solution  of  chloride  of  barium 
(sulphuric  acid),  or  with  test-solution  of  a  nitrate  of  silver  (hydrochloric 
acid).  If  5  c.c.  of  nitric  acid  are  diluted  with  an  equal  volume  of 
water,  no  blue  color  should  be  produced  by  the  addition  of  a  few  drops 
of  gelatinized  starch  (free  iodine),  nor  should  the  further  addition, 
without  agitation,  of  a  layer  of  solution  of  hydrosulphuric  acid  cause  a 
blue  zone  at  the  line  of  contact  of  the  two  liquids  (iodic  acid).  It 
requires  34.7  c.c.  of  the  volumetric  solution  of  soda  to  neutralize  3.15 
gm.  of  nitric  acid. 

Acidum  Nitricum  Dilutum,  U.  S.  P.     {Diluted  Nitric  Acid.) 

Take  of  Nitric  acid,  one  part 1 

Distilled  water,  six  parts 6 

Mix  the  acid  with  the  water  and  preserve  the  product  in  glass-stoppered 
bottles. 

Diluted  nitric  acid  contains  10  per  cent,  of  nitric  acid.  It  has  the 
sp.  gr.  1.059  and  should  respond  to  the  same  tests  as  nitric  acid. 

To  neutralize  12.9  gm.  of  diluted  nitric  acid  should  require  20  c.c. 
of  the  volumetric  solution  of  soda. 
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Acidum  Nitricum  Dilutum,  Ph.  Br. 

Take  of  Nitric  acid 6  fluidounces. 

Distilled  water        ....        A  sufficient  quantitj-. 

Dilute  the  acid  with  24  fluidounces  of  the  water,  then  add  more  water, 
so  that  at  the  temperature  of  60°  F.  it  shall  measure  31  fluidounces 
(imperial) ;  or  take  nitric  acid  2400  grains  to  sufficient  water  to  make 
a  pint. 

The  s]3ecific  gravity  of  this  acid  is  1.101.  Dose,  10  to  30  minims, 
largely  diluted. 

JSltrous  acid  (though,  correctly  speaking,  the  name  is  applied  to  a 
red-colored  gas,  having  the  composition  HXOg,  formed  whenever 
binoxide  of  nitrogen,  ]S^2C)2?  escapes  into  the  air)  is  commonly  under- 
stood in  trade  to  apply  to  fuming  red-colored  nitric  acid,  such  as  passes 
over  chiefly  at  the  commencement  and  close  of  the  process  of  distilling 
nitrate  of  potassium  with  sulphuric  acid,  as  above.  This  kind  of  nitric 
acid  contains  nitrous  acid  fumes,  Avhich  tlie  manufacturers  usually  sepa- 
rate from  the  acid  of  commerce  by  boiling,  thus  rendering  it  colorless. 
The  best  and  most  distinctive  name  for  the  article  under  consideration 
is  nitroso-nitric  acid.  Its  chief  use  to  the  apothecary  is  in  making 
Hope's  camphor  mixture,  which  is  elsewhere  spoken  of  as  having  pecu- 
liar value  when  made  with  this  form  of  acid.  As  the  preparation  of 
nitric  and  nitroso-nitric  acid  may  often  be  desirable  to  the  physician  or 
apothecaiy,  and  as  it  is  an  easy  and  instructive  experiment  to  the  tyro, 
a  description  of  the  process,  as  practiced  in  a  small  way,  is  appended. 

A  retort  and  receiver,  such  as  are  figured  in  Chapter  V.,  Fig.  165, 
will  answer  the  purpose.  If  the  receiver  is  well  refrigerated,  there  will 
be  no  difficult)''  in  collecting  the  acid ;  no  luting  of  any  kind  is  used. 
Nitrate  of  potassium,  with  half  its  weight  of  oil  of  vitriol  (one  equiva- 
lent of  each),  is  now  distilled ;  at  about  250°  the  acid  commences  to 
pass  over,  afterwards  the  heat  is  increased,  Avhen  the  apparatus  becomes 
filled  with  red  fumes,  which  are  absorbed  by  the  nitric  acid  in  the 
receiver,  and  with  oxygen,  which  escapes ;  when  the  acid  ceases  to  come 
over,  the  process  is  completed. 

On  first  decomposing  the  nitre,  the  sulphuric  acid  unites  with  on6- 
half  of  the  potassium,  to  form  bisulphate  of  potassium,  which,  above 
400°,  acts  on  the  other  half  of  the  nitre,  setting  nitric  acid  free,  which 
is  decomposed  into  nitrous  acid  and  oxygen. 

The  red  fuming  acid  should  be  put  away  for  use  in  glass-stoppered 
bottles ;  if  the  colorless  HlSTOg  is  preferred,  it  is  heated  or  exjDOsed  to 
the  air,  to  allow  of  the  escape  of  the  nitrous  fumes. 

When  free  nitrous  acid  is  mixed  with  a  considerable  quantity  of  water, 
it  is  instantly  resolved  into  nitric  acid,  which  unites  Avith  the  AA^ater,  and 
binoxide  of  nitrogen  escapes  AA'ith  efferA^escence,  but  this  change  does 
hot  occur  in  the  j^resence  of  nitric  acid,  for  AAdiich  nitrous  acid  has  a 
strong  affinity. 

Acidum  Nitrohydrochloricum,  U.  S.  P.     [Nitrohydrochloric  Acid.) 
Acidum  Nitromuriaticum.     (Pharm.,  1870.) 

Mtric  acid,  four  parts  .         .         .  ■ 4 

Hydrochloric  acid,  fifteen  parts 15 
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IMix  the  acids  in  a  capacious,  open  glass  vessel,  and  M'hen  effervescence 
has  ceased,  pour  the  product  into  glass-stoppered  Ijottles,  Avhich  should 
not  be  more  than  half  filled,  and  keep  them  in  a  cool  place. 

A  golden-yellow,  fuming,  and  very  corrosive  liquid,  having  a  strong 
odor  of  chlorine,  and  a  strongly  acid  reaction.  By  heat  it  is  Avholly 
volatilized.  It  readily  dissolves  gold  leaf,  and  a  drop,  added  to  a  test- 
solution  of  iodide  of  potassium,  liberates  iodine  abundantly. 

Aoidum  Nitrohydrocliloricum  Dihifwn,  U.  S.  P.     {Dilated  Nitrohydro- 

ckloric  Acid.) 
Acidum  Nitromuriaticum  Dilutum.     (Pharm.,  1870.) 

Take  of  Nitric  acid,  four  parts  .  ......  4 

Hj'drochloric  acid,  fifteen  jDarts    .         .         .         .         .         15 

Distilled  water,  seventy-six  parts   .....         76 

IMix  the  acids  in  a  capacious  open  glass  vessel,  and  ^vhen  effervescence 
has  ceased,  add  the  distilled  water. 

Keep  the  product  in  glass-stoppered  bottles,  in  a  cool  place.  A  color- 
less or  faintly  yellow  liquid,  odorless,  or  having  a  faint  odor  of  chlorine 
and  a  very  acid  taste  and  reaction.  By  heat  it  is  wholly  volatilized. 
On  adding  a  few  drops  to  test-solution  of  iodide  of  potassium,  iodine 
is  liberated. 

This  diluted  acid  is  officinal  and  a  convenient  and  long-needed  prep- 
aration for  the  practitioner.  The  eminent  usefulness  of  nitromuriatic 
acid  as  a  tonic  and  stimulant  to  the  liver  makes  it  important  that  a 
preparation  of  convenient  strength  for  use  should  be  provided  by  the 
pharmacist.  The  chlorine  and  nitric  oxide  eliminated  from  the  strong 
acid  are  fully  retained  in  solution  in  the  water  here  added  to  them. 
The  dose  is  from  15  to  30  drops,  which  should  be  administered  in  a 
considerable  quantity  of  sugar  and  water,  preferably  sucked  through  a 
glass  tube  so  as  not  to  affect  the  teeth. 

Acklum  Sulphuricum,  U.  S.  P.  {Oil  of  Vitriol,  Sulj^huric  Acid,  H^SO^.) 

A  liquid  composed  of  not  less  than  96  per  cent,  of  absolute  sul- 
phuric acid  (H2SO4  =  98),  and  not  more  than  4  per  cent,  of  water ;  sul- 
phuric acid  should  be  kept  in  glass-stoppered  bottles,  made  by  burning 
sulphur  and  nitrate  of  potassium  together  in  leaden  chambers.  Sul- 
phur, when  burned,  forms  sulphurous  oxide  (SO2),  which,  in  contact,  in 
the  form  of  vapor,  with  nitrous  acid  from  the  burning  nitre,  and  ^^-ater, 
becomes  more  highly  oxidized  into  sulphuric  acid,  HoSO^. 

When  largely  diluted  Avith  ^^-ater,  it  is  apt  to  deposit  a  white  precipi- 
tate of  sulphate  of  lead  derived  frc^m  the  leaden  vessel  used  in  concen- 
trating it.  It  unites  with  alkalies  and  alkaline  earths,  and  separates  all 
other  acids  more  or  less  completely  from  their  combinations  with  these. 

Reactions. — It  is  easy  to  determine  the  nature  of  this  acid,  whether 
free  or  in  combination  ;  its  characteristic  reaction  is  a  white  precipitate 
with  all  soluble  salts  of  barium,  ^vhieh  is  insoluble  in  water,  in  acids, 
and  alkalies. 
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A  colorless  liquid,  of  an  oily  appearance,  inodorous,  strongly  caustic 
and  corrosive,  and  having  a  strongly  acid  reaction.  Its  specific  grav- 
ity should  not  be  below  1.840.  It  is  miscible,  in  all  proportions,  with 
water  and  alcohol,  with  evolution  of  heat.  When  heated  on  platinum  foil, 
it  is  vaporized  without  leaving  a  residue.  If  the  acid  be  warmed  with 
sugar,  it  blackens  the  latter ;  if  diluted  w^th  5  volumes  of  Avater,  the 
liquid  yields,  with  test-solution  of  chloride  of  barium,  a  white  precip- 
itate, insoluble  in  hydrochloric  acid. 

On  ]3om'ing  the  acid  into  4  volumes  of  alcohol,  no  precipitate  should 
be  formed  (lead).  If  there  be  carefully  pom-ed  upon  it,  in  a  test-tube, 
a  layer  of  freshly  prepared  test-solution  of  ferrous  sulphate,  no  brownish 
or  reddish  zone  should  appear  at  the  line  of  contact  of  the  two  liquids 
(nitric  acid).  When  diluted  with  10  volumes  of  water,  no  precipitate 
should  be  formeel  by  the  addition  of  an  aqueous  solution  of  sulphate  of 
silver  (hydrochloric  acid),  nor  by  hydrosulphuric  acid  (lead,  arsenic, 
copper),  nor  by  excess  of  water  of  ammonia  (iron);  nor  should  this 
liquid,  containing  excess  of  ammonia,  leave  any  fixed  residue  on  evap- 
oration and  gentle  ignition  (non-volatile  metals).  When  considerably 
diluted  and  treated  with  test-zinc,  it  evolves  a  gas  which  should  not 
blacken  paper  moistened  with  test-solution  of  nitrate  of  silver  (arseni- 
ous  or  suljDhurous  acid). 

To  neutralize  2.45  gm.  of  sulphuric  acid,  diluted  with  about  10  vol- 
umes of  water,  should  require  not  less  than  48  c.c.  of  the  volumetric 
solution  of  soda. 

lledical  Properties. — It  is  only  prescribed  internally  in  the  offici- 
nal diluted  forms  which  follow,  though  occasionally  the  strong  acid  is 
used  in  ointments.  It  is  a  powerful  tonic,  an  antiseptic,  and  a  refrig- 
erant, and,  externally,  is  used  as  a  caustic,  though  rather  unsuited  for 
that  use. 

Acidum  Sulphuricum  Dilutum,  U.  S.  P. 

Take  of  Sulphuric  acid,  one  part 1 

Distilled  water,  nine  parts 9 

Add  the  acid,  gradually,  to  the  distilled  water,  and  mix  them ;  and 
preserve  the  product  in  glass-stoppered  bottles.  The  specific  gravity  of 
this  is  1.067,  and  contains  10  per  cent.  HjSO^.  To  neutralize  9.8  gm. 
of  diluted  sulphuric  acid  should  require  19.2  to  20  c.c.  of  the  volu- 
metric solution  of  soda. 

Acidum  Sulphuricum  Aromaticum,  U.  S.  P.    {Aromatic  Sulphuric  Acid.) 

Sulphuric  acid,  two  hundred  parts 200 

Tincture  of  ginger,  forty-five  parts 45 

Oil  of  cinnamon,  one  part   ........  1 

Alcohol,  a  sufficient  quantity 

To  make  one  thousand  parts 1000  - 

Add  the  sulphuric  acid,  gradually,  to  seven  hundred  (700)  parts  of 
alcohol,  and  allow  the  mixture  to  cool.  Then  add  to  it  the  tincture  of 
ginger  and  the  oil  of  cinnamon,  and  afterwards  enough  alcohol  to  make 
the  product  weigh  one  thousand  (1000)  parts. 
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Aromatic  sulphuric  acid  should  be  preserved  in  glass-stoppered 
bottles. 

Aromatic  sulphuric  acid  has  the  sp.  gr.  0.955,  and  contains  about  20 
per  cent,  of  officinal  sulphuric  acid,  partly  in  the  form  of  ethyl-sulphuric 
acid. 

On  diluting  9.8  gm.  of  aromatic  sulphuric  acid  with  20  volumes  of 
water,  and  filtering,  the  filtrate  (with  washings)  should  require,  for  com- 
plete neutralization,  not  less  than  36  c.c.  of  the  volumetric  solution  of 
soda. 

This  preparation  is  very  extensively  used  as  a  refrigerant,  tonic,  and 
astringent.  It  is  a  popular  remedy  for  night-sweats  in  phthisis,  and  for 
debility  generally.  In  making  solutions  and  pills  of  quinine,  also  in  the 
officinal  infusions  of  cinchona,  it  has  important  pharmaceutical  uses. 

Acidum  Sulphwrosum,  U.  S.  P.     {Sulphurous  Acid.) 

A  liquid  composed  of  about  3.5  per  cent,  of  sulphurous  acid  gas 
(SO2  =  64)  and  about  96.5  per  cent,  of  water. 

Sulphuric  acid,  fourteen  parts 14 

Charcoal,  in  coarse  powder,  two  parts 2 

Distilled  water,  one  hundred  parts 100 

Pour  the  acid  upon  the  charcoal  previously  introduced  into  a  glass 
flask,  and  mix  the  two  well  together.  By  means  of  a  glass  tube  and 
well-fitting  corks,  connect  the  flask  with  a  wash-bottle,  which  is  one- 
third  filled  with  water,  and  fitted  with  a  cork  having  three  perforations. 
Into  one  of  these  perforations  insert  a  safety-tube,  which  should  reach 
nearly  to  the  bottom  of  the  bottle ;  into  the  remaining  perforation  fit  a 
glass  tube,  and  connect  it  with  a  bottle  which  is  about  three-fourths 
filled  by  the  distilled  water.  This  tube  should  dip  about  an  inch  below 
the  surface  of  the  water.  By  means  of  a  second  tube  connect  this  bottle 
Avith  another  bottle  containing  a  dilute  solution  of  carbonate  of  sodium^ 
to  absorb  any  gas  which  may  not  be  retained  by  the  distilled  water. 
Having  ascertained  that  all  the  connections  are  air-tight,  apply  a  mod- 
erate heat  to  the  flask  until  the  evolution  of  gas  has  nearly  ceased,  and, 
during  the  passage  of  the  gas,  keep  the  bottle  containing  the  distilled 
water  at  or  below  10°  C.  (50°  F.)  by  surrounding  it  with  cold  water  or  ice. 

Finally,  pour  the  sulphurous  acid  into  glass-stoppered,  dark  amber- 
colored  bottles,  and  keep  them  in  a  cool  and  dark  place. 

A  colorless  liquid,  of  the  characteristic  odor  of  burning  sulphur,  a 
very  acid,  sulphurous  taste,  and  a  strongly  acid  reaction.  Sp.  gr.  1.022- 
1.023.  By  heat  it  is  completely  volatilized.  Litmus  paper  brought  in 
contact  with  the  acid  is  at  first  turned  red,  and  afterward  bleached.  On 
pouring  a  few  drops  of  the  acid  into  a  test-tube  containing  diluted 
hydrochloric  acid  and  some  test-zinc,  a  gas  is  evolved  which  blackens 
paper  wet  with  solution  of  acetate  of  lead. 

If  to  10  c.c.  of  sulphurous  acid  there  be  added  1  c.c.  of  diluted 
hydrochloric  acid,  followed  by  1  c.c.  of  test-solution  of  chloride  of 
barium,  not  more  than  a  very  slight  turbidity  should  be  produced  (limit 
of  sulphuric  acid). 
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If  1.28  gm,  of  sulphurous  acid  be  diluted  with  20  volumes  of  water 
and  a  little  gelatinized  starch  be  added,  at  least  14  c.c.  of  the  volumetric 
solution  of  iodine  should  be  required,  before  a  permanent  blue  tint  is 
developed. 

When  sulphuric  acid,  H2SO4,  is  heated  in  contact  with  certain  oxidiz- 
able  substances,  among  which  is  common  charcoal,  it  parts  Avith  one 
■equivalent  of  oxygen,  and  is  converted  into  sulphurous  acid,  SO2 ;  this 
is  a  gas  very  soluble  in  water,  and  by  passing  it  into  a  vessel  containing 
water  it  is  absorbed,  and  constitutes  the  liquid  acid.  The  intervention 
of  a  wash-bottle  containing  water  and  of  an  additional  bottle  of  carbonate 
of  sodium  is  to  remove  any  portions  of  suljjhuric  and  carbonic  acids,  the 
latter  a  product  of  tlie  oxidation  of  the  carbon.  This  was  a  new  prepa- 
ration in  the  Pharmacojjoeia  of  1870;  it  is  adapted  to  the  treatment  of 
certain  skin  diseases,  but  practitioners  have  as  yet  but  little  familiarity 
with  its  uses.  It  is  a  powerful  antiseptic  and  bleaching  agent,  and  the 
gas,  when  liberated,  is  corrosive  and  suffocating. 

Acidum  PhosplioriGwn  Glaciale.     {Meta  Phosphoric  Acid.     HPO3.) 

This  is  prepared  from  calcined  bones  (bone  phosphate  of  lime),  by 
decomposing  them  with  sulphuric  acid,  by  which  process  a  superphos- 
phate of  lime  is  produced  (the  article  used  as  a  basis  for  the  manure 
known  by  that  name).  The  superphosphate  is  neutralized  by  carbonate 
of  ammonium,  which  generates  phosphate  of  ammonium  in  solution 
with  precipitation  of  carbonate  of  calcium.  By  calcining  phosphate  of 
ammonium  at  a  red  heat,  the  volatile  ingredient  is  expelled,  and  the 
.solid  HPO3  remains. 

This  acid  is  no  longer  oflficiual  in  the  United  States  Pharmacopoeia ; 
that  which  has  been  in  the  market  for  some  years  past  has  been  largely 
adulterated  with  phosphate  of  sodium  or  phosi)hate  of  ammonium. 

Acid  Phosjyhoricum,  U.  S.  P.     (Phosphoric  Acid.) 

A  liquid  composed  of  50  per  cent,  of  orthophosphoric  acid  (II3PO4 
^98)  and  50  per  cent,  of  water. 

Phosphorus,  sixteen  parts 16 

Nitric  acid, 

Distilled  water,  each,  a  sufficient  quantity, 

To  make  one  hundred  parts         .         .         .         .         .         .       100 

Mix  one  hundred  (100)  parts  of  nitric  acid  with  one  hundred  (100) 
parts  of  distilled  water,  in  a  glass  retort  having  the  capacity  of  four 
hundred  (400)  parts.  Having  placed  the  retort  upon  a  sand-bath  or 
wire-gauze  support,  connect  it  loosely  with  a  well-cooled  receiver,  and 
add  to  the  acid  in  the  retort  the  phosphorus,  previously  cut  in  fine  pieces. 
Insert  a  funnel  through  the  tubulure  of  the  retort,  and  then  gradually 
apply  heat  until  the  reaction  is  seen  to  commence.  Regulate  the  heat 
carefully,  so  as  to  prevent  the  reaction  from  becoming  too  violent,  or, 
if  necessary,  check  it  by  the  addition  of  a  little  distilled  ^A-ater  through 
the  funnel.     From  time  to  time  return  the  acid  liquid,  which  collects  in 
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tlic  i"<'C('i\-cr,  into  llic  rdoii,  imiil  nil  ihc  |)liu-|)|inrii~  is  di-snlvcd.  'J'li<-ii 
trjiiislrr  llic  li<|iii(l  to  ;i  \Vfi^lic<|  |Mirccl:iiii  caiisiilc,  mikI  cDiitimic  the  Ix-at, 
iit  a  t('iii|i('i'atiir('  not,  cxcccdini;-  I'.U)^'  ('.  (.'{74''  l'\),  until  tin-  excess  of 
niti'ic  acid  is  (lri\cii  oil",  and  an  o(lorlcss  syiaipy  li<)nid  rciniiins.  Cool 
the  di>li  and  ils  content-,  and  add  eiion^li  distilled  water  to  make  the 
n<|nid  \vci<^'h  one  hnn(h'id  (  1 0( )  1  p;iii-. 

'IVst  small  |)ortious  lot-  niiiie,  phosphorous  and  arscnie  hy  the  methwls 
iiidicatcd  in  the  note. 

If"  nitric  acid  he  present,  evaponit(!  the  li(|nlil  nniil  no  jvaction  for 
nitric  acid  can  he  ohtainetl.  Then  cool  the  acid,  and  add  enough  dis- 
tilleil  water  to  make  the  product  weii^'ht  one  hundred  (100)  parts. 

If  phos[)horous  acid  be  present,  add  to  the  licpiid  a  mixtur<i  of  six  OJ) 
parts  of  nitric  acid  and  six  {())  parts  of  distilled  water,  and  aii;ain  evapo- 
rate until  no  reaction  for  })hosphor(»iis  or  nitia<-  acids  can  he  obtained. 
Then,  having-  cooled  the  acid,  add  enough  distilled  water  to  make  the 
product  weigh  one  hundred  (100)  parts. 

If  arsenic  acid  be  present,  dilute  the  acid  with  one  hundred  and  fifty 
(150)  ])arts  of  distilled  water,  heat  to  about  70°  C.  (lo8°  F.),  and  pass 
through  the  liquid  a  stream  of  liydrosul[)hurie  acid  gas  for  half  an  hour  ; 
then  remove  the  heat,  and  continue  passing  the  gas  until  the  li(juid  is 
cold.  Close  the  vessel  tightly,  set  it  aside  for  24  hours,  filter  the  liquid, 
heat  it  until  all  odor  of  the  gas  has  been  driven  off,  again  filter,  and 
evaporate  until  the  residue  weighs  one  hundred  (100)  parts. 

Preserve  the  product  in  glass-stoppered  bottles. 

A  colorless  litpiid,  without  odor,  of  a  strongly  acid  taste  and  reaction. 
Sp.  gr.  1.347.  When  heated,  the  li([uid  loses  water,  and  when  a  tem- 
perature of  about  200°  C.  (392°  F.)  has  been  reached,  the  acid  is  gradu- 
ally converted  into  pyrophosphoric  and  metaphosphoric  acids,  which 
may  be  volatilized  at  a  red  heat.  If  the  diluted  acid  be  supersaturated 
with  ammonia,  addition  of  test-mixture  of  magnesium  produces  a  white, 
crystalline  precipitate.  If  this  precipitate  be  dissolved  in  diluted  acetic 
acid,  the  solution  yields  a  yellow  precipitate  with  test-solution  of  nitrate 
of  silver. 

Phosphoric  acid,  diluted  with  5  volumes  of  water,  and  gently  warmed, 
should  not  be  blackened  by  test-solution  of  nitrate  of  silver,  Ufir  be 
turned  white  or  Avhitish  by  test-soluti(^n  of  mercuric  chloride  (absence  of 
phosphorous  acid);  M'lien  heated  to  about  70°  C.  (15.S°  F.),  thoroughly 
saturated  during  half  an  hour,  and  afterward  until  it  is  cold,  with 
hydrosulphuric  acid  gas,  then  set  aside  for  24  hours,  it  should  not 
deposit  a  lemon-yellow  sediment  (absence  of  ai-senic  acid).  If  a  crystal  of 
ferrous  sulphate  be  dropped  into  a  cooled  mixture  of  phosphoric  and 
sulphuric  acids,  no  brown  or  reddish  zone  should  make  its  appearance 
around  the  crystals  (absence  of  nitric  acid).  After  diluting  the  acid  with  o 
V(^lumes  of  distilled  w^ater,  no  precipitate  should  be  produced  on  the 
addition  of  small  portions  of  test-solution  of  chloride  of  barium  (sul- 
phuric acid),  or  of  nitrate  of  silver  (hydrochloric  acid) ;  nor  should  any  pre- 
cipitate be  formed,  after  several  hours,  by  the  addition  of  an  equal 
volume  of  tincture  of  chloride  of  iron  (pyrophosphoric  and  metaphos- 
phoric acids'). 

On  pouring  5  gm.  of  phosphoric  acid  upon  10  gm.  of  oxide  of  lead, 
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free  from  carbonate  of  lead  and  from  moisture,  evaporating  and  igniting, 
a  I'esidue  will  be  obtained  which  should  weigh  11.81  gm. 

Acidum  Phosphoricum  Dilutum,  U.  S.  P.      {Diluted  Pliosphoric  Acid.) 

Phosphoric  acid,  twenty  parts 20 

Distilled  water,  eighty  parts 80 

To  make  one  hundred  parts 100 

Mix  the  phosphoric  acid  with  the  distilled  water. 

Diluted  phosphoric  acid  has  the  sp.  gr.  1.057,  and  contains  10  per 
cent,  of  orthophosphoric  acid.  It  should  respond  to  the  tests  of  purity 
required  for  phosphoric  acid.  On  pouring  5  gm.  of  diluted  phosphoric 
acid  upon  5  gm.  of  oxide  of  lead  free  from  carbonate  of  lead  and  from 
moisture,  evaporating  and  igniting,  a  residue  will  be  obtained  which 
should  weigh  5.36  gm. 

The  experience  of  the  medical  profession  for  over  twenty  years  has 
demonstrated  the  usefulness  of  phosphorus  as  a  remedial  agent,  and 
especially  in  the  form  of  solutions.  With  this  view.  Dr.  William  Pep- 
per, of  the  Universitj^  of  Pennsylvania,  has  prescribed,  under  the  name 
of  liquor  acidi  phosphorici  compositus,  the  following  combination  : — 

Calcium  phosphate,  3  grs. ;  potassium  phosphate,  ^  gr. ;  magnesium 
phosj^hate  and  ferrous  phosphate,  each,  h  gr.,  Avith  6f  minims  of  syrupy 
phosphoric  acid  in  1  fluidrachm  of  solution,  which  amount  is  a  usual 
dose  for  an  adult. 

Where  the  use  of  iron  is  contra-indicated.  Dr.  Pepper  has  prescribed, 
under  the  name  of  liq.  acidi  phosphorici  (without  iron) : — 


Calcium  phosphate   . 
Magnesium     " 
Potassium       " 
Syrupy  phosphoric  acid 
Aqua  q.  s.  . 


grs.  3 
grs.  2 
grs.  IJ 

ft.  f5J. 


The  reader  will  find  a  full  account  of  these  preparations  in  t\\Q  Amer. 
Joiur.  Pharm.,  page  481,  for  year  1880. 

Acidum  Hydriodicum  Dilutum.     HI-j-Aq. 

Take  of  Iodine,  in  fine  powder  ....     1  troyounce. 

Distilled  water Sufficient  quantity. 

Mix  30  grains  of  iodine  with  5  fluidounces  of  distilled  water 
in  a  tall  glass-stoppered  bottle,  having  the  capacity  of  half  a  pint,  and 
j)ass  into  the  mixture  hydrosulphuric  acid  gas  until  the  color  of  the 
iodine  entirely  disappears,  and  a  turbid  liquid  remains.  Detach  the 
bottle  from  the  apparatus  employed  for  introducing  the  gas,  and  grad- 
ually add  the  remainder  of  the  iodine,  stirring  at  the  same  time.  Then 
reattach  the  bottle,  and  again  pass  the  gas  until  the  liquid  becomes 
colorless.  Decant  the  liquid  into  a  small  matrass,  which  it  is  nearly 
sufficient  to  fill,  boil  it  until  it  ceases  to  emit  the  odor  of  hydrosulphuric 
acid,  and  filter  through  paper.  Then  pass  sufficient  distilled  ^vater 
through  the  filter  to  bring  the  filtered  liquid  to  the  measure  of  six  fluid- 
ounces.     Lastly,  keep  the  liquid  in  a  well-stoppered  bottle. 
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TIk!  iiy(lr<isiil|)liiiric  acid  gas  ref|uirc<l  in  iliis  ])i'oces8  may  be  obtainwl 
bv  niixiiijz;,  in  a  suitable  :i|)|)ai'atiis,  a  troyoiiiK'*'  and  a  half  of  siil])lmret 
of  iron,  two  ti'oyoiinccs  of  snl)>lHiri('  acid,  and  six  Hiiidoiiiiccs  of  wator. 

The  ratioiKilc  of  the  ]))'oeess  is  this:  the  sul|)hydric  acid,  the  fbniiula 
of  which  is  JI^^S,  reacts  upon  21,  formin<^  2111  and  free  sulphur,  which 
separates  upon  the  filter. 

It  is  considered  to  possess  tiie  medicinal  ])ro]K'rties  of  free  irxline 
withotit  its  local  irritating  effects,  if  diluted  Avitli  water;  it  lias  been 
given  in  doses  coininencing  Avith  a  few  drops,  gradually  increasing,  two 
or  three  times  a  day.     It  is  a  good  solvent  for  iodine. 

Diluted  hydriodic  acid  is  a  sour  liquid,  colorless  when  recently  pre- 
pared, and  having  the  specific  gravity  of  1.112.  It  is  wholly  volatilized 
bv  heat,  and  is  decomposed  by  nitric  and  sulphuric  acids,  with  the 
liberation  of  iodine.  When  kept  in  contact  with  the  air,  it  gradually 
becomes  brown,  and  ac(piires  an  iodiue  odor.  (See  Syrupus  Acidi  Hy- 
(h'iodici.) 

Acidura  Hydrohromicum  Dilutum,  U.  S.  P. 

A  liquid  composed  of  10  per  cent,  of  absolute  livdrobromic  acid 
(HBr  =  80.8)  and  90  per  cent,  of  water. 

Diluted  hydrobromic  acid  should  be  preserved  in  glass-stojipered 
bottles.  A  clear,  colorless  liquid,  odorless,  having  a  strongly  acid  taste 
and  an  acid  reaction,  s}).  gr.  1.077.  By  heat  it  is  completely  volatilized. 
On  adding  chloriue  or  nitric  acid  to  diluted  hydrobromic  acid,  bromine 
is  liberated,  which  is  soluble  iu  chloroform  or  in  disulphide  of  carbon, 
imparting  to  these  liquids  a  yelloAv  color.  Test-solution  of  nitrate  of 
silver  causes  a  white  precipitate,  insoluble  in  nitric  acid  and  iu  water  of 
ammonia,  and  sparingly  soluble  in  stronger  water  of  ammonia. 

On  being  kept  for  some  time,  the  acid  should  not  become  colored ; 
test-solution  of  chloride  of  barium  should  not  produce  a  turbidity  or 
precipitate  (sulphuric  acid). 

To  neutralize  16.2  gm.  of  diluted  hydrobromic  acid  should  require 
20  c.c.  of  volumetric  solution  of  soda. 

Dr.  Squibb  gives  the  following  formula  for  preparing  this  acid : 

Take  of  Potassium  bromide 6  parts. 

Sulphuric  acid  specific  gravity  at  15.6°  C.  =  60°  F.. 

1.S3S,  at25°C.  =  77°F.,  1.828       .        .        .        .  7     " 

Water 9      " 

Add  to  the  sulphuric  acid  one  part  of  the  water  and  cool  the  mixture. 
Then  dissolve  the  potassium  bromide  in  6  parts  of  the  water  by  means 
of  heat,  supplying  the  loss  of  Avater  by  evaporation  during  the  heating. 
Pour  the  diluted  sulphuric  acid  slowly  into  the  hot  solution  with  con- 
stant stirring,  and  set  the  mixture  aside  for  24  hours,  that  the  sulphate 
of  potassium  may  crystallize.  Pour  off  the  liquid  into  a  •  retort,  break 
up  the  crystalline  mass,  transfer  it  to  a  funnel,  aud  having  di'ained  the 
crystals,  drop  slowly  upon  them  2  parts  of  the  water  so  as  to  displace 
aud  wash  out  the  acid  liquid.  Add  the  liquid  thus  drained  off  and 
washed  out  to  that  in  the  retort,  aud  distil  the  whole  nearly  to  dryness, 
or  until  nothing  further  distils  off'  by  moderate  heating.  The  distillate 
will  Meigh  about  10  parts,  and  should  contain  aboiu  37  per  cent,  of 
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hydrobromic  acid.  Assay  this  by  means  of  normal  volumetric  solution 
of  sodium,  and  add  distilled  water  until  it  shall  have  the  strength  of 
34  per  cent,  of  hydrobromic  acid.    The  product  will  weigh  about  1 1  parts. 

To  make  the  acid  of  the  Pharmacopoeia,  add  Avater  enough  to  reduce 
it  to  10  per  cent,  solution  of  the  sp.  gr.  1.077.     ~ 

This  acid  is  used  in  doses  of  x  to  xxx  minims  diluted  with  water, 
and  in  combination  with  expectorants  in  cough  mixtures. 

This  acid  has  so  long  been  used  under  the  name  of  Fothergill's  acid  that 
it  has  been  deemed  advisable  to  give  his  formula  for  it,  as  follows : — 

Take  of  Potassium  bromide 325  grains. 

Acid,  tartaric 396        " 

Aqua fgiv. 

Dissolve  the  bromide  in  3  fluidounces  and  the  tartaric  acid  in  1 
fluid  ounce ;  mix  the  solutions  and  chill  so  that  the  acid  tartrate  of  po- 
tassium will  deposit ;  then  filter.  Each  fluidounce  of  Fothergill's  acid 
contains  about  55  grains  of  real  hydrobromic  acid,  or  about  10  per  cent. 

The  easiest  method  of  preparing  'pure  hydrobromic  acid  is  to  pass 
hydrogen  sulphide  into  a  solution  of  bromine  in  water  until  the  bromine 
is  entirely  converted  into  hydrogen  bromide,  Avhich  will  be  known  by  its 
change  of  color,  filtering  out  the  sulphur  and  evaporating  the  liquid 
until  the  odor  of  hydrogen  sulphide  is  entirely  dissipated  and  the  liquid 
has  the  density  of  1.077. 

Acidmn  Hychosulphuricum,  Hydrothionicum.      HgS. 

Sulphuretted  hydrogen  occurs  naturally  in  the  so-called  sulphur 
springs,  many  of  which  have  a  high  rejjutation  as  remedial  agents. 
The  White  Sulphur  Springs,  in  Virginia,  and  the  far-famed  Aix  la 
Chapelle,  Warmbrun,  and  Baden  Springs,  in  Germany,  and  the  springs 
at  Harrowgate,  in  England,  IVIoifat,  in  Scotland,  Bareges,  Cauterets,  in 
France,  and  many  others,  owe  their  celebrity,  in  part,  to  sulphuretted 
hydrogen.  These  springs  never  contain  it  alone  to  the  exclusion  of 
other  gases ;  nitrogen,  oxygen,  carburetted  hydrogen,  and  carbonic  acid 
are  often  found  in  the  same  waters. 

This  acid  is  prepared  artificially  by  mixing  an  ounce  and  a  half  of 
black  sulphuret  of  iron  with  two  ounces  of  sulphuric  acid,  and  six  of 
water,  in  a  flask,  and  conducting  the  gas  through  a  glass  tube  and  wash- 
bottle  into  water.  The  sulphide  of  iron  being  acted  on  by  the  acid,  the 
metal  displaces  the  hydrogen  of  the  acid,  which  unites  with  the  sulphur 
to  form  this  gas,  which,  being  washed  by  passing  it  through  a  little  water, 
is  conducted  into  distilled  water,  kept  well  refrigerated. 

It  is  a  colorless  liquid,  of  a  penetrating,  disagreeable  odor,  like  rotten 
eggs,  and  when  inhaled  acts  as  a  poison. 

In  contact  with  air,  it  is  decomposed,  hydrogen  being  oxidized  to 
water,  and  sulphur  precipitated.  Hydrosulphuric  or  sulphydric  acid 
precipitates  a  large  class  of  metallic  salts,  and  is,  on  that  account,  very 
much  used  as  a  test  liquid  in  analytical  researches. 

It  is  free  of  sulphuric  acid  if  no  precij^itate  occurs  with  chloride  of 
barium,  and  of  muriatic  acid  if  the  filtrate  from  the  precipitate  with 
nitrate  of  copper  occasions  no  precipitate  with  nitrate  of  silver. 
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The  natural  sulpliur  waters  are  much  used  in  rheumatic  and  cutaneous 
diseases  ;  externally  as  baths,  and  also  freely  in  large  draughts. 

The  aqueous  solution  of"  this  acitl  is  not,  I  believe,  prescribed  as  a 
medicine. 

Aciduiii  IJi/jjophofip/Lorosuiii.     H^POj. 

Hypophosphorous  acid  is  a  compound  of  phosphorus  and  oxygen, 
one  e(jaivalcnt  of"  each,  PO.  It  recjuires,  however,  not  less  than  three 
equivalents  of"  water  to  form  the  li((uid  acid,  and  of.  these,  two  etpiiva- 
leuts  enter  into  its  salts,  one  only  being  replaced  by  bases.  When  heated, 
these  salts  emit  ph()si)huretted  hydrogen,  a  peculiar  self-inflammable  gas 
(fire-damp),  of"  an  odor  reminding  some  of  garlic.  They  are  [)ermanent 
in  the  air,  but  in  solution,  \)y  heat,  are  liable  to  absorb  oxygen;'  they  are 
all  soluble  in  water,  and  a  few  are  crystalline.  Several  processes  have 
been  used  to  produce  these  salts.  Rose  recommends  boiling  phosphorus 
in  a  solution  of  caustic  baryta  till  all  the  phosphorus  disappears,  and  the 
vapors  have  no  longer  the  garlic  odor.  Lime  is  found  to  answer  the 
same  purpose,  and  is  commonly  used.  Hypophosphite  of  lime  is  perhajis 
the  most  important  of  these  salts ;  by  oxidation  in  the  animal  economy, 
it  is  probably  converted  into  readily  assimilable  nascent  phosphate  of 
calcium,  and  by  decomposition  it  furnishes  the  other  salts  of  this  acid 
and  the  acid  itself. 

So  far  as  I  am  aware,  this  acid  has  not  been  prescribed  in  a  free  state, 
but  it  is  highly  probable  that  it  may  come  into  use.  Any  claims  which 
phosphoric  acid  may  possess  as  an  agent  to  supply  the  waste  of  phos- 
]ihorus  and  phosphates  in  the  human  economy,  must  be  more  than 
equalled  by  this  acid.  Hypophosphite  of  barium  is  the  salt  which  is 
most  eligible  for  the  preparation  of  this  acid,  but  it  is  convenient  to 
prepare  it  from  the  calcium  salt,  viz. : — 

Take  of  Hypophosphite  of  calcium   .        .    480  grains. 

Crj'stalHzed  oxalic  acid  .         .     350  grains,  or  sufficient. 

Distilled  water        ....         9  fluidounces. 

Dissolve  the  hypophosphite  of  lime  in  6  ounces  of  the  water  and 
the  acid  in  the  remainder,  with  the  aid  of  heat ;  mix  the  solutions,  pour 
the  mixture  on  a  white  paper  filter,  and  when  the  liquid  has  passed, 
add  distilled  water  carefully  till  it  measm'es  10  fluidounces,  and  evapo- 
rate this  to  S^  fluidounces. 

The  solution  thus  prepared  contains  about  10  per  cent,  of  terhydrated 
hypophosphorous  acid  (H20+2H20,PO),  a  teaspoonful  representing  6 
grains  of  the  acid,  which  contains  2^  grains  of  the  phosphorus.  The 
dose  of  this  acid  solution  would  vary  from  10  minims  to  a  teaspoonful. 
The  commercial  solution  is  sold  as  a  50  per  cent,  solution  of  hypophos- 
phorous acid. 

Acidum  ChlorohydroGyanicum. — If  fulminating  silver  is  decomposed 
by  mm-iatic  acid,  chloride  of  silver  is  precipitated,  hydrocyanic  acid 
evolved,  and  the  liquid  contains  chlorohydrocyauic  acid — 

2AgO,C2NO+7HCl  =  2AgCl+HC2X+4HO+QH,XCl5. 
It  Avas  discovered  by  Liebig. 
14 
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It  has  been  employed  by  Drs.  Turnbull  and  Turner  in  paral}i;ic  and 
torpid  diseases  of  the  eye  and  the  ear,  by  exposing  the  diseased  parts  for 
half  a  minute  to  the  vapors  of  1  drachm  of  the  acid  contained  in  a 
sponge  in  a  ^^roper  vial.  It  acts  as  a  stimulant,  producing  a  slight  irritation 
and  sensation  of  heat,  and  dilates  the  pupils  less  than  hydrocyanic  acid. 

Acidum  SulpJiohydrocyanicum,  Hhodanicum.—^lt  has  been  found  in 
the  seed  of  mustard  and  other  cruciferse,  and  in  the  saliva  of  animals  • 
but  it  is  uncertain  whether  preexisting  or  the  result  of  a  decomposition 
by  reagents.  To  prepare  it,  powdered  anhydrous  ferrocyanuret  of  potas- 
sium is  fused  with  flowers  of  sulphur  at  a  moderate  heat,  dissolved  in 
water,  some  oxide  of  iron  precipitated  by  potassa,  the  filtrate  evaporated, 
and  the  concentrated  solution  distilled  with  phosphoric  acid. 

It  is  a  colorless  liquid,  of  a  sour  taste,  which,  when  concentrated,  is 
readily  decomposed  on  keeping,  but  keeps  unaltered  for  a  considerable 
time  in  a  diluted  state.  Its  characteristic  property  is  to  impart  a  blood- 
red  color  to  all  neutral  persalts  of  iron,  and  to  assume  the  same  color  in  con- 
tact with  paper,  cork,  and  other  organic  bodies  containing  oxide  of  iron. 

It  has  been  used  by  Dr.  Turubull,  in  diseases  of  the  eye,  in  a  manner 
similar  to  chlorohydrocyanic  acid. 


CHAPTEK    III. 

MONAD  METALS  AND   THEIB  MEDICINAL  PREPARATIONS. 

ALKALIES  are  electro-positive  bodies ;  they  may  be  divided  into 
inorganic  alkalies,  which  are  oxides  of  peculiar,  light,  and  very 
combustible  metals,  and  organic  alkalies  or  alkaloids.  Ammonia  forms 
a  connecting  link  between  these,  and  may  be  classed  with  either,  though 
most  conveniently  with  the  former.  The  four  alkalies  used  in  medicine, 
and  to  be  presented  in  the  present  chapter,  are,  potassa,  soda,  lithia,  and 
ammonia.  They  possess  in  common  the  property  of  turning  vege- 
table reds  to  green  or  blue,  and  the  yellow  color  of  turmeric,  and  some 
other  vegetable  yellows,  to  brown.  They  neutralize  acids,  deprive  them 
more  or  less  of  acidity,  and  form  with  them  salts  Avhich  are  sometimes 
acid,  sometimes  alkaline,  and  sometimes  neutral,  according  to  the  pro- 
portions and  relative  strengths  of  the  acids  employed. 

The  laws  which  govern  the  formation  of  salts  have  been  very 
thoroughly  studied,  and  are  fully  laid  down  in  works  on  chemistry; 
a  knowledge  of  these,  in  connection  with  the  system  of  nomenclature 
founded  on  them,  is  in  the  highest  degree  important,  ^^'hether  to  the 
practical  or  theoretical  chemist. 

The  plan  of  this  work  embraces  only  such  reference  to  the  laws  of 
combination  as  the  pharmaceutical  history  of  some  of  the  leading  chem- 
icals will  necessarily  bring  into  vieAv.  The  officinal  names  are  partly 
chemical  and  partly  empirical,  being,  as  more  fully  explained  in  the 
chapter  on  the  Pharmacopoeia  and  its  Nomenclature,  framed  with  a 
view  to  its  distinctness  and  adaptation  to  the  purpose,  rather  than  to 
chemical  accuracy  or  elegance. 


S  A  T  U  R  A  T  I  r)  N    TABLES. 
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Group  I.     Potassium  Salts. 

In  the  former  editions  the  alkalies  were  grouped  in  accordance  with 
the  sources  whence  they  were  derived,  whether  vegetable  or  mineral 
origin,  but  since  that  edition  was  issued  the  potash  industry  has  been  so 
revolutionized  by  the  development  of  the  Stassfurt  mines  that  this  dis- 
tinction need  no  longer  be  continued,  and  an  alphabetical  arrangement 
of  the  syllabi  is  mostly  adopted  as  being  the  more  useful. 

Potassa,  KHO.  Obtained  from  ashes  of  forest  trees  and  from  Stassfurt  mines  in  Germany. 

"      cum  calce.    Equal  parts  of  potassa  and  lin:ie  rubbed  together. 
Potassse  liquor.     By  boiling  potassium  bicarbonate  and  lime  together  in  water.     Sp. 

gr.  1.036. 
Potassa  sulphurata.     By  melting  carb.  potas.  and  sulphiir,  etc. 
Potassii  acetas,  KC2H3O2.     By  neutralizing  acetic  acid  with  bicarbonate  of  potassium. 

"      bicarbonas,  KHCO3.     By  passing  COj  into  solution  of  carbonate. 

"      bichromas,  Kad'aO?-     From  chromate  by  an  acid. 

"      bisulphas,  KHSO4.     Residuum  of  nitric  acid  process. 

"     bitartras,  KHC4H40g.     By  purifying  lees  of  wine. 

"     carbonas,  (K2C03)2+3H20. 

"      chloras,  KCIO3.     By  passing  chlorine  in  excess  into  potash  solution. 

"  chromas,  K2Cr04.  By  melting  chrome  iron  ore  with  KNO3  and  crystallizing 
from  solution. 

"      citras,  K3C6H5O7H2O.  By  neutralizing  citric  acid  with  carbonate  and  granulat- 

"      citratis  liquor.     By  a  variety  of  extempore  processes. 

"      cyanidum,  KCN.     By  fusing  ferrocyanide  with  carbonate  of  potassium. 

"  et  sodii  tartras,  KNaC4B[4064H20.  By  saturating  bitartrate  of  potassium  with 
NajCOglOHaO. 

"      ferricyanidum,  K6Fe2Cyi2. 

"  ferrocyanidum,  K4Fe(CN)63H20.  By  treating  animal  matter  with  iron  and 
potash  at  high  temperatures. 

"  hypophosphis,  KH2PO2.  By  precipitating  hypophospite  of  calcium  with  car- 
bonate of  potassium. 

"      nitras,  KN O3.     From  incrustation  on  the  soil  in  India. 

"      sal  prunelle,  KNO3.     Fused  with  a  little  sulphur. 

"      phosphas,  K2HPO4. 

"      silicas.     By  fusing  silica  and  carbonate  of  potassium. 

"      sulphas,  K2SO4.     By  adding  K2CO3  to  residuum  of  nitric  acid  manufacture. 

"      sulphis,  K2SO32H2O.     By  neutralizing  sulphurous  acid  with  KHO. 

"  tartras,  (K2C4H406)2H20.  Adding  pure  carbonate  of  potassium  to  bitartrate 
solution. 

Potassa.     KHO  =  56.     U.  S.  P. 

Potassa  should  be  kept  in  well-stoppered  bottles  made  of  hard  glass. 

Until  a  few  years  past  the  only  commercial  source  of  this  salt  was  the 
ashes  of  vegetable  matters  lixiviated  and  evaporated  to  dryness.  This  was 
known  as  potashes,  and  the  first  step  in  its  purification  was  to  subject  it 
to  the  action  of  fire  in  a  reverberatory  furnace,  which  consumed  the  ex- 
cess of  carbonaceous  matter,  and  left  a  bluish- white  substance,  known  in 
commerce  as  pearlash ;  from  this  all  the  other  salts  of  potash  were 
obtained. 

Potassa  is  prepared  by  boiling  together  solutions  of  carbonate  or 
bicarbonate  of  potassium  and  hydrate  of  calcium  until  all  the  carbonic 
acid  has  been  absorbed  by  the  calcium  hydrate,  and  the  clear  solution 
of  potassium  hydrate  is  evaporated  in  iron  vessels  till  it  is  a  soft,  white 
mass  while  hot.  It  is  then  cast  into  iron  moulds,  from  which  it  is  taken 
in  the  form  of  sticks  about  one-fourth  of  an  inch  in  diameter  and  four 
inches  long.     It  is  used  as  a  caustic,  but  is  open  to  the  objection  that  its 
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fusibilitv  causes  it  to  spread  to  iiilioiiiinL!;  parts,  and  sdinctiiiics  oeeasicjiis 
gn-at  trouble. 

I^ttassa  made  as  al)o\-('  is  iicvc'i-  |>iirc,  ;il\\;i\s  ctditniniiiL;'  some  sulphate 
and  chKH'ide,  with,  [x-rhaps,  a  trae(,'  of  lime  In  (trdcr  to  purity  it,  it  is 
tr<!at<<l  with  alcohol,  which  dissolves  f>ut  only  the  potassa,  and  this  alco- 
holic solution,  eva])orated,  yields  potassa  ])ure  hy  alcohol.  A  white,  hard 
and  dry  solid,  oc.nci'ally  in  form  of"  [)encils,  very  de'Ii<piesceiit,  colorless, 
or  havino'  a  faint  odor  of  lye,  of  very  acrid  and  caustic  taste,  and  a 
strono-ly  alkaline  readion.  Soluble  in  0.5  part  of  water,  and  in  2 
parts  of  alcohol,  at  15°  C.  (59°  F.) ;  very  soluble  in  boilin<r  water  antl 
in  boiling  alcohol.  When  heated  nearly  to  a  red  heat,  it  melts,  forming 
an  oily  li(piid.  At  a  strong  red  heat  it  is  slowly  vf)latilized  unchanged. 
Its  a([ueous  solution  dropped  into  solution  of  tartaric  acid  produces  a 
white  crystalline  precipitate,  which  is  redissolved  by  an  excess  of  solu- 
tion of  potassa. 

An  aqueous  solution  of  potassa  should  be  colorless  (absence  of  organic 
matter),  and,  after  being  supersaturated  with  nitric  acid,  should  not  be 
more  than  slightly  clouded  on  the  addition  of  test-solution  of  nitrate 
of  silver  (limit  of  chloride),  or  of  chloride  of  barium  (limit  of  sulphate). 
Dropped  into  an  acid,  it  should  not  produce  more  than  a  faint  efferves- 
cence of  isolated  bubbles  (limit  of  carbonate).  If  1  part  of  potassa  be 
dissolved  in  2  parts  of  water,  and  the  solution  dropped  into  4  parts  of 
alcohol,  not  more  than  a  slight  precipitate  (limit  of  silica),  or  a  small 
amount  of  a  dense  aqueous  layer  ( limit  of  carbonate),  should  be  separated. 

To  neutralize  2.8  gm.  of  potassa  should  require  not  less  than  45  c.c. 
of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  at  least  90 
per  cent,  of  absolute  hydrate  of  potassium). 

Potassa  cum  Calce,  U.  S.  P.     {Potassa  ivith  Lime.) 

Potassa,  fifty  parts 50 

Lime,  fifty  parts      . 50 

To  make  one  hundred  parts 100 

Rub  them  together  so  as  to  form  a  powder,  and  keep  it  in  a  well- 
stopped  bottle. 

This  powder  is  designed  to  be  applied  in  the  form  of  paste,  made  with 
a  little  alcohol ;  but  by  a  modification  of  the  process,  a  similar  article  is 
produced,  wdiich  is  run  into  sticks,  and  is  found  in  the  shops  in  that 
form,  resembling  common  caustic  in  appearance.  It  is  milder  from  the 
dilution  with  lime,  and  less  deliquescent. 

A  grayish-white  powder,  deliquescent,  having  a  strongly  alkaline 
reaction,  and  responding  to  the  tests  for  calcium  and  potassium.  It 
should  be  soluble  in  hydrochloric  acid  Avithout  leaving  more  than  a 
small  residue. 

Liquor  Potassa%  U.  S.  P.     [Solution  of  Potash.) 

An  aqueous  solution  of  hydrate  of  potassium  (KHO  =  56)  containing 
about  5  per  cent,  of  the  hydrate. 

Bicarbonate  of  potassium,  ninety  parts       .         90 

Lime,  forty  parts 40 

Distilled  water A  sufiicient  quantity. 
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Dissolve  the  bicarbonate  of  potassium  in  four  hundred  (400)  parts  of 
distilled  water,  heat  the  solution  until  effervescence  ceases,  and  then  raise 
it  to  boiling.  Slake  the  lime,  and  make  it  into  a  smooth  mixture  with 
four  hundred  (400)  parts  of  clistilled  water,  and  heat  to  boiling.  Then 
gradually  add  the  tirst  liquid  to  the  second  and  "continue  the  boiling  for 
ten  minutes.  Remove  the  heat,  cover  the  vessel  tightly,  and,  when  the 
contents  are  cold,  add  enough  distilled  water  to  make  the  whole  mixture 
weigh  one  thousand  (1000)  parts.  Lastly,  strain  it  through  linen,  set 
the  liquid  aside  until  it  is  clear,  and  remove  the  clear  solution  by  means 
of  a  siphon. 

Solution  of  potassa  may  also  be  prepared  in  the  following  manner : — 

Potassa,  fifty-six  parts 56 

Distilled  water,  nine  hundred  and  forty-four  parts         .         .  944 

To  make  one  thousand  parts  .....        1000 

Dissolve  the  potassa  in  the  distilled  water. 

The  potassa  used  in  this  process  should  be  of  the  full  strength  directed 
by  the  Pharmacopoeia  (90  per  cent.).  Potassa  of  any  other  strength, 
however,  may  be  used  if  a  proportionately  larger  or  smaller  quantity  be 
taken ;  the  proper  amount  for  the  above  formula  being  ascertained  by 
dividing  5000  by  the  percentage  of  absolute  potassa  (hydrate  of  potas- 
sium) contained  therein. 

Solution  of  potassa  should  be  kept  in  well-stopped  bottles. 

A  clear,  colorless  liquid,  odorless,  having  a  very  acrid  and  caustic  taste, 
and  a  strongly  alkaline  reaction.  Sp.  gr.  about  1.036.  When  dropped 
into  a  concentrated  solution  of  tartaric  acid,  a  white  crystalline  precipitate, 
soluble  in  an  excess  of  potassa,  is  produced  (difference  from  solution  of 
soda).  A  drop  taken  up  by  a  platinum  loop  and  held  in  a  non-luminous 
flame,  imparts  to  it  a  violet  tint.  When  dropped  into  an  acid,  it  should 
produce  no  effervescence,  or,  at  most,  only  an  escajDC  of  isolated  bubbles 
(limit  of  carbonate).  When  neutralized  by  nitric  acid,  the  solution 
should  not  yield  more  than  a  faint  cloudiness  with  test-solution  of  car- 
bonate of  sodium  (limit  of  alkaline  earths),  chloride  of  barium  (sulphate), 
or  nitrate  of  silver  with  a  little  nitric  acid  (chloride).  The  neutralized 
solution,  Avhen  evaporated  to  dryness,  should  yield  a  residue  which  should 
dissolve  in  water  without  leaving  more  than  a  small  quantity  of  insoluble 
matter. 

To  neutralize  28  gm.  of  solution  of  potassa  should  require  25  c.c.  of 
the  volumetric  solution  of  oxalic  acid. 

Its  use  in  medicine  is  chiefly  confined  to  neutralizing  free  acid  in  the 
stomach  and  in  the  secretions.  It  is  applied  to  the  treatment  of  scrofu- 
lous and  cutaneous  affections,  and  to  the  arrest  of  the  uric  acid  deposits 
in  the  urine.  The  dose  is  from  tt^^v  to  foss.  When  given  internally,  it 
should  be  largely  diluted  with  milk.  Dr.  E.  Wilson,  of  Philadelphia, 
has  used  it  with  success  in  a  case  of  extreme  obesity  for  reducing  the 
accumulation  of  fat ;  by  pushing  the  dose,  diluted  as  above,  to  ^xl  three 
times  a  day,  his  patient,  a  female,  lost  48  lbs.  weight  in  a  few  months, 
so  that  from  weighing  198  lbs.  at  the  commencement  of  the  treatment, 
she  weighed  only  150  lbs.  at  its  close. 
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Potaafia  >Sii/jjhur((ta,   U.  IS.  J*.     {Sii/j,/iiirfih'l  J'ft/n.wn.) 
{Potamii  ^ulphuretum,  J'linnii.,  1870.) 

Sublimed  sulpliur,  one  part .         1 

Carbonate  of  potassium,  twu  parts -1 

Rub  the  carbonate  of  potassium,  previously  dried,  witli  the  su]j)hur, 
and  heat  the  mixture  gradually,  in  a  covered  crucible,  until  it  ceases  to 
swell  and  is  com])letely  melted.  Then  })oui'  the  liquid  on  a  marble  sl;ii), 
and,  when  it  has  solidified  and  becf^me  cold,  break  it  into  jticcc-.  iiiid 
keep  them  in  a  well-sto})ped  bottle  of  hard  i^lass. 

Irret^tilar  pieces  of  a  liver-brown  color  when  freshly  jirepared,  turn- 
ing gradually  to  green ish-yelIo^v  or  brownish-yellow,  having  a  faint,  dis- 
agreeable odor,  a  bitter,  alkaline,  repulsive  taste,  and  alkaline  reaction. 
Soluble  in  alxmt  2  parts  of  water  at  15°  C.  (59°  F.),  Avith  the  exception 
of  a  small  residue ;  partly  soltible  in  alcohol,  the  latter  leaving  undis- 
solved the  accompanying  imptirities.  The  afjtieotis  sohitiou  has  an 
orange-yellow  color  and  exhales  the  odor  of  hydrostilphiu'ic  acid.  The 
latter  is  abtindantly  evolved  on  the  addition  of  hydrochloric  acid,  while, 
at  the  same  time,  sulpliur  is  deposited.  If  a  soltition  of  the  salt  be 
boiled  with  an  excess  of  hydrochloric  acid,  until  no  more  hydrosulphuric 
acid  is  given  off,  the  cold  filtrate,  after  being  neutralized  with  soda,  yields 
a  white,  crystalline  precipitate  with  a  satttrated  sohitiou  of  bitartrate  of 
sodium. 

On  triturating  together  10  parts  of  sulphurated  potassa  and  12.69 
jDarts  of  crystallized  sulphate  of  copper  with  60  parts  of  water,  and 
filtering,  the  filtrate  should  remain  unaffected  Ijy  hydrosulphuric  acid 
(presence  of  at  least  56  per  cent,  of  true  sulphide  of  potassium). 

Potassa  Acetas,   U.  S.  P.      (Sal  Dlureficus.)      {Acetate  of  Potassium. 

KC,H30,  =  98.) 

Acetate  of  potassium  should  be  kept  in  A\'ell-stopped  bottles. 

This  salt  is  best  made  by  saturating  acetic  acid  A\-ith  bicarbonate  of 
potassium,  the  acetic  acid  combining  with  the  potassium  and  liberat- 
ing the  carbonic  acid ;  the  solution  is  carefully  evaporated  till  a  pellicle 
forms,  and  it  is  permitted  to  crystallize  or  the  heat  is  very  carefully 
regulated,  and  the  salt  dried  to  a  white  powder.  The  salt  has  been 
much  used  as  a  diuretic  and  refrigerant,  and  of  late  it  has  been  recom- 
mended for  rheumatism.     The  dose  is  from  gr.  x  to  .5ij. 

It  is  very  liable  to  deliquesce,  and  many  have  adopted  the  plan  of 
keeping  a  solution — each  fluidounce  containing  half  an  ounce  of  the  salt. 

The  following  formula,  by  James  T.  Shiuu,  of  Philadelphia,  is 
adapted  to  this  purpose  : — 

Take  of  Carbonate  of  potassium  .         .        4  ounces.  6  drachms. 

Acetic  acid      .         .         .         .         .         11^  ounces,  or  sufficient. 

Add  the  acid  gradually  to  the  carbonate  of  potassium  until  efterves- 
cence  ceases,  and  the  liquid  is  neutral  to  test-paper,  and  water  sufficient 
to  make  a  pint.  Each  fluidrachm  of  this  solution  contains  half  a 
drachm  of  acetate  of  potassium,  and  it  may  thus  be  "  weighed  by  meas- 
ure" to  suit  each  prescription  presented. 
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A  recipe  is  given  among  the  Extemporaneous  Preparations  for  a  ready- 
mode  of  preparing  acetate  of  potassium  in  a  licpiid  form,  suitable  for  use. 

White,  foliaceous,  satiny,  crystalline  masses,  or  a  white,  granular 
powder,  very  deliquescent,  odorless,  having  a  warming,  mildly  pungent 
and  saline  taste,  and  a  neutral  or  faintly  alkaline  reaction.  Soluble  in 
0.4  part  of  water,  and  in  2.5  parts  of  alcohol  at  15°  C.  (59°  F.) ;  very 
soluble  in  boiling  Avater  and  in  boiling  alcohol.  When  strongly  heated, 
the  salt  melts ;  at  a  higher  temperature  it  evolves  empyreumatic,  inflam- 
mable vapors,  and  leaves  a  blackened  residue  of  an  alkaline  reaction. 
The  aqueous  solution  yields  a  white,  crystalline  precipitate  on  the  addi- 
tion of  a  saturated  sohition  of  bitartrate  of  sodium.  On  adding  sul- 
phuric acid  to  the  salt  and  heating,  vapor  of  acetic  acid  is  evolved.  A 
cold  solution  of  the  salt  is  rendered  deep  red  by  ferric  chloride,  and,  on 
boiling,  a  red  precipitate  is  formed. 

A  two  per  cent,  aqueous  solution  of  the  salt,  acidulated  with  acetic 
acid,  should  not  yield  more  than  a  faint  opalescence  on  the  addition  of 
test-solution  of  nitrate  of  silver  (limit  of  chloride),  or  of  chloride  of 
barium  (limit  of  sulphate).  If  a  solution  of  the  salt,  acidulated  with 
nitric  acid,  is  evaporated  to  dryness,  the  residue  should  be  completely 
soluble  in  water  (absence  of  silica),  and  the  solution  should  remain  un- 
affected by  hydrosulphuric  acid  or  sulphide  of  ammonium  (absence  of 
metals),  and  should  yield  no  precipitate,  or  at  most  only  a  trace,  on  the 
addition  of  test-solution  of  carbonate  of  sodium  (limit  of  alkaline 
earths).  Fragments  of  the  salt  added  to  acetic  acid  should  produce  no 
effervescence  (absence  of  carbonate),  and,  when  sprinkled  upon  colorless, 
concentrated  sulphuric  acid,  should  not  impart  any  color  to  the  latter 
(absence  of  organic  impurities). 

If  4.9  gm.  of  acetate  of  potassium  are  ignited  until  gases  cease  to 
be  evolved,  the  alkaline  residue  should  require,  for  complete  neutraliza- 
tion, not  less  than  49  c.c.  of  the  volumetric  solution  of  oxalic  acid  (corre- 
sponding to  at  least  98  per  cent,  of  absolute  acetate  of  potassium). 

Potassii  Bicarbonas,  JJ.  S.  P.  {Bicarbonate  of  Potassium.  KHCO3:=100.)^ 

Bicarbonate  of  potassium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  made  by  passing  carbonic  acid  into  a  solution  of  carbonate 
of  potassium  in  about  three  parts  of  water  unto  saturation,  evaj)orating 
below  160°  F.  and  crystallizing. 

If  the  solution  is  saturated,  the  formation  of  crystals  will  commence 
in  the  containing  vessel  as  soon  as  the  requisite  quantity  of  the  gas  has 
been  absorbed.  The  rationale  of  the  process  is,  that  the  carbonate  of 
potassium,  having  a  strong  affinity  for  carbonic  acid,  is  converted  into 
bicarbonate  by  absorbing  an  additional  equivalent,  a  reaction  which,  in 
this  instance,  requires  one  equivalent  of  water,  which  gives  to  this  salt 
a  determinate  and  uniform  composition — KjCOg-f-H^COg  =  2KHCO3. 
Bicarbonate  of  potassium  is  in  large  transparent  crystals,  with  a  mild 
alkaline  taste,  soluble  in  about  four  parts  of  water. 

The  uniformity  of  this  salt  fits  it  for  use  as  a  test  for  the  strength  of 
acids,  and  was  directed  in  the  Pharmacopceia  as  the  test  to  ascertain  the 
strength  of  acids,  w4iich  it  neutralizes  in  the  ratio  of  their  strength. 
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Hsr-s'. — Asa  iiicdicinc,  hicarlxmatc  nl"  |)(ita-.--iiiiii  afts  as  a  (liro<-t  and 
cniciriit  antacid,  more  |)l<'a,-anl  and  I'llicicnl  than  liirarlxinatc  fil'  HHliinii 
and  more  acceptable  to  tlie  stonuuli  tlian  tlie  carb<tiiatc.  It  readily 
neutralizes  free  acid  in  the  stonuwjh  ;  the  excess  \mn^  absorbed  rendem 
the  blood  and  urine  decidedly  alkaline,  and  it  is  lienee  considei-ed  altera- 
tive in  its  action.  It  is  used  to  libei'ate  carijonic  acid,  and  for  making 
the  saline  preparations  of  potassa  is  preferred  t<^)  carbonate,  bein^  free 
from  silica.     Dose,  '.dj  to  oj. 

Colorless,  transparent,  nionociinic  prisms,  permanent  in  dry  air,  odor- 
less, havint!;  a  saline  and  sliohtly  alkaline  taste,  and  a  feebly  alkaline 
reaction.  Soluble  in  .'3.2  })arts  of  water  at  15°  C.  (59°  F.),  and  (K.-com- 
posed  by  boiling  water;  almost  insoluble  in  alcohol.  At  a  red  heat, 
the  salt  loses  31  per  cent,  of  its  weight.  The  aqueous  solution,  on  being 
heated,  disengages  carbonic  acid  gas,  and  finally  contains  carbonate  of 
potassium.  It  effervesces  on  the  addition  of  acids,  and,  with  tartaric 
acid  in  excess,  it  produces  a  white,  crystalline  precipitate. 

\\^lien  supersaturated  Avith  nitric  acid,  the  aqueous  solution  should 
yield  no  precipitate  with  test-solution  of  chloride  of  barium  (absence  of 
sulphate),  and  at  most  only  a  slight  clondiness  with  test-solution  of 
nitrate  of  silver  (limit  of  chloride).  If  1  gm.  of  the  salt  be  dissolved 
in  200  c.c.  of  cold  water,  and  the  solution  be  carefully  mixed,  without 
agitation,  with  a  solution  of  1.22  gra.  of  chloride  of  barium  in  200  c.c. 
of  c(^ld  water,  no  precipitate  or  opalescence  should  make  its  appearance 
within  ten  minutes  (limit  of  carbonate). 

To  neutralize  5.0  gm.  of  bicarbonate  of  potassium  should  require  50 
c.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  100  per 
cent,  of  pure  Bicarbonate  of  potassinm). 

Potassii  Bichromas,  U.  S.  P.     (Bichromate  of  Potassium. 
K.fiv.p,  =  294.8.) 

This  salt  is  prepared  from  chromate  of  potassium  by  adding  to  a 
solution  of  the  latter  sulphuric  acid,  which  abstracts  an  equivalent  of 
the  base  from  two  of  the  chromate,  and  leaves  one  equivalent  of  the 
bichromate  in  solution.  As  obtained  in  commerce  it  is  sufficiently  pure  for 
medicinal  purposes  ;  it  crystallizes  in  prisms,  which  are  isomorphous  ^-itli 
the  anhydrous  bisulphate  of  potassium,  but  the  latter,  o\nng  to  its  greater 
solubility  in  water,  can  be  easily  removed  by  recrystallization  if  present. 

It  has  been  employed  as  a  powerful  alterative  in  the  dose  of  t,'o  to  yV 
grain,  repeated  two  or  three  times  daily.  In  larger  doses,  f  to  1  grain,  it 
acts  as  an  emetic,  but  its  use  is  dangerous  on  account  of  its  u-ritating  poison- 
ous properties?"  It  has  been  externally  employed  as  a  caustic  and  irritant 
in  the  form  of  a  concentrated  solution,  and  in  poMxler.  In  pharmacy  it 
is  employed  as  an  oxidizing  agent  in  the  preparation  of  valerianic  acid. 

Large,  orange-red,  transparent,  four-sided,  tabular  prisms,  permanent 
in  the  air,  odorless,  having  a  bitter,  disagreeable,  metallic  taste,  and  an 
acid  reaction.  Soluble  in  10  parts  of  water  at  15°  C.  (59°  F.),  and  in 
1.5  part  of  boiling  water ;  insoluble  in  alcohol.  The  salt  fuses  below 
a  red  heat,  forming  a  dark  brown  liquid,  without  loss  of  weight.  At  a 
white  heat  it  evolves  oxygen,  and  leaves  a  residue  of  neutral  chromate  of 
potassium  and  green  chromic  oxide,  from  which  the  former  may  be  washed 
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out  bv  water.  The  aqueous  solution  yields  a  white,  crystalline  precipitate 
on  the  addition  of  a  saturated  solution  of  bitartrate  of  sodium.  On  heat- 
ing the  powdered  salt  with  hydrochloric  acid,  chlorine  vapor  is  given  off. 
A  one  per  cent,  solution  of  the  salt,  acidulated  with  nitric  acid,  should 
not  be  precipitated  nor  be  rendered  cloudy  on  the  addition  of  test-solu- 
tion of  chloride  of  barium  (absence  of  sulphate). 

Potassii  Bisulphas.     [Bisulphate  of  Potassium.     KHSO^=136.) 

Contained  in  the  residuum  of  the  preparation  of  nitric  acid  from 
nitrate  of  potassium,  or  obtained  from  the  neutral  sulphate  by  fusing  it 
together  with  an  excess  of  sulphuric  acid,  and  recrystallizing  it. 

It  is  readily  soluble  in  water,  and  has  a  bitter  acid  taste ;  it  contains, 
when  crystallized,  2H2O.  It  is  used  occasionally  in  cases  of  constipation 
when  the  tonic  effect  of  an  acid  is  desired.    The  dose  is  one  or  two  drachms. 

Potassii  Bitartras,  U.  S.  P.     [Bitartrate  of  Potassium. 
KHQHA^  188.)     {Cream  of  Tartar.) 

Cream  of  Tartar  is  made  by  treating  argols  with  hot  water,  mixing 
with  clay,  which  absorbs  the  coloring  matters,  purifying  by  crystalliza- 
tion, and  reducing  to  powder.  It  is  a  white,  somewhat  gritty  powder, 
of  an  agreeable  acid  taste,  sparingly  soluble  in  the  mouth,  soluble  in 
210  parts  of  cold  water,  and  in  15  parts  of  boiling  water,  which  de- 
posits it  on  cooling.  It  consists  of  one  equivalent  of  potassium,  one  of 
water,  and  one  of  tartaric  acid,  though  formerly  considered,  as  its  name 
implies,  a  bitartrate ;  the  combined  water  contained  in  it  is  capable  of 
being  replaced  by  other  bases,  as  in  the  two  salts  which  follow,  and  in 
the  taiirate  of  iron  and  potassium,  and  the  tartrate  of  antimony  and 
potassium,  described  in  subsequent  chapters.  The  reader  is  referred  to 
page  75,  40th  vol.,  American  Journal  of  Pharmacy,  for  another  and 
more  efficient  method  of  purifying  cream  of  tartar  and  its  derivatives, 
by  Prof.  E.  S.  Wayne,  of  Cincinnati. 

Colorless  or  slightly  opaque,  rhombic  crystals,  or  a  white,  somewhat 
gritty  powder,  permanent  in  the  air,  odorless,  having  a  pleasant,  acidu- 
lous taste,  and  an  acid  reaction ;  very  slightly  soluble  in  alcohol.  ^Yhen 
heated,  the  salt  chars  and  evolves  inflammable  vapors  having  the  odor 
of  burnt  sugar.  On  moderate  ignition,  it  leaves  a  blackened  residue  of 
an  alkaline  reaction,  which  strongly  effervesces  with  acids.  The  salt  is 
dissolved  by  warm  solution  of  potassa,  and  is  again  precipitated  on  the 
addition  of  hydrochloric  acid.  Its  aqueous  solution,  rendered  neutral 
by  potassa,  produces.  Math  test-solution  of  nitrate  of  silver,  a  white 
precipitate,  becoming  black  by  boiling. 

The  aqueous  solution  of  the  salt,  acidulated  with  nitric  acid,  should 
not  be  rendered  turbid  by  test-solution  of  chloride  of  barium  (absence 
of  sulphate),  or  nitrate  of  silver  (absence  of  chloride).  A  solution  of 
the  salt  in  water  of  ammonia  should  remain  unaffected  by  sulphide  of 
ammonium  (absence  of  metals).  If  1  gm.  of  bitartrate  of  potassium 
be  digested  with  5  c.c.  of  diluted  acetic  acid  for  half  an  hour,  then 
diluted  with  distilled  water  to  500  c.c,  the  solution  agitated  and 
filtered,  and  25  c.c.  of  the  filtrate  treated  with  5  c.c.  of  test-solution 
of  oxalate  of  ammonium,  the  liquid  should  not  become  cloudy  in  less 
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than  one  niinntc,  nor  disrinclly  tniliid  In  less  tlian  one  miiiiit<-  :iinl  a 
half  (absen(!o  of"  more  tliun  (J  pi  r  <riit.  of  tartrate  (»!"  <:il(iiiiiij. 

Cream  of  tartar  in  doses  ol'  i^ss  to  rij,  iiiid  in  sinailcr  (jiiaiitities,  is  a 
very  eonnnon  and  well-known  liydi-a<i'oj;iii'  catliai'tic^  rfiViL''<'rant,  and 
dinretie.     Jt  is  nsnally  ^iven  diffnsed  in  watei-,  Immiij^  s[)ariii}rjy  solnhli'. 

('nulc  <ir(/ols  are  imported  from  the  wiue-prochiein^  conntries  of  two 
kinds,  the  red  and  the  white  tartar  of  commeree.  Reeently  tartar  has 
W'vn  produced,  thoug-h  not  in  larue  (|uantities,  in  the  vieinity  of  Cincin- 
nati, ( )hio.  It  consists  of  potassa  cond)incd  with  an  excess  of  tartaric 
acid,  some  tartrate  of  calcium,  colorint;-  matters,  etc.,  the  lees  and  set- 
tlings of  the  wine  which  have  se[)arate(l  during  the  conversion  of  the 
sugar  of  the  grape-juice  into  alcohol,  and  collected  as  a  ma.ss  on  the 
bottom  and  sides  of  the  casks. 

Potassii  Boracico-  Tartras. 

The  tartanis  bonixatus,  or  tartras  boricQ-potassicus,  of  the  French 
Codex,  as  originally  made  by  Soubeiran,  is  prepared  by  dissolving  1 
part  of  boracic  acid  and  4  of  cream  of  tartar,  in  24  parts  of  water,  and 
evaporating  to  dryness  at  or  near  the  boiling  point,  so  as  to  prevent  the 
premature  separation  of  the  excess  of  bitartrate  of  potassium.  The  salt 
resembles  the  following  in  appearance  and  properties,  except  that  it  keeps 
in  the  air  without  attracting  moisture. 

Borax  in  solution  precipitates  the  mucilage  of  gum-arabic,  Iceland 
moss  salep,  etc. ;  it  colors  curcuma  paper  brown,  and  dissolves  in  2  parts 
of  boiling  and  12  cold  water.  Moistened  with  HjSO^,  it  colors  the  flame 
of  alcohol  green. 

Potassii  et  Boraeis  Tartras. 

The  tartarus  horaxatus  of  the  German  Pharmacopoeias  is  prepared  l)y 
dissolving  3  parts  of  crystallized  pure  cream  of  tartar  in  a  solution  of 
1  part  borax  in  5  parts  water,  and  evaporating  with  constant  agitation 
to  dryness.  It  is  soluble  in  2  parts  of  water,  deliqnescing  in  the  air, 
and  has  a  mild,  agreeably  sour  taste.  Its  medicinal  properties  are  simi- 
lar to  those  of  the  other  neutral  tartrates. 

In  its  solution  metallic  oxides,  lime,  and  mineral  acids  are  detected  as 
above. 

Potassii  Carbonas,  U.  S.  P.     {Carbonate  of  Potassium. 
{K.,CO,\+SJI.p  =  SSO.) 

Carbonate  of  potassium  should  be  kept  in  well-stopped  bottles. 

It  is  remarkable  that,  for  centuries,  the  only  available  source  of  car- 
bonates of  potassium  was  from  the  combnstion  of  vegetable  organiza- 
tions, v>'hich,  by  absorbing  the  salts  of  the  alkalies  in  solution  in  tlie 
water  permeating  the  soil,  have  assimilated  these  into  their  structure,  and 
on  their  combustion  they  are  obtained  in  the  ashes,  remaining  uncon- 
sumed.  By  lixiviating  the  ashes  of  forest  trees  and  evaporating  the  lye, 
potash  is  obtained,  and  by  subjecting  this  to  the  action  of  flame  it  is 
converted  into  pearlash. 

Potash  and  pearlash,  though  important  in  their  relations  to  the  arts 
and  to  domestic  economy,  are  seldom  employed  in  medicine,  except  in 
the  preparation  of  the  other  forms  of  caustic  and  carbonated  alkali,  and 
the  other  salts  of  potassium  enumerated  in  the  table. 
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This  salt  is  made  by  dissolving  pearlasli  in  an  equal  weight  of  cold 
water,  filtering  or  decanting  to  sef)arate  insoluble  matters,  and  evaporat- 
ing, stirring  actively  so  as  to  form  a  granular  powder,  which  is  very 
deliquescent,  and  usually  contains  water  in  the  proportion  of  three 
equivalents  to  every  two  of  salt.  It  is  soluble  in  its  weight  of  water. 
It  contains  traces  of  sulphate  of  potassium  and  chloride  of  potassium, 
which  do  not  interfere  with  its  medicinal  uses  ;  it  also  contains  silica  in 
the  form  of  silicate  of  potassium,  which,  on  absorbing  COg  from  the  air, 
is  precipitated.  Dose,  gr.  x  to  5ss,  largely  diluted,  as  an  antacid ;  exter- 
nally it  is  prescribed  in  lotions  containing  5ij  to  Oj  of  Avater.  It  is 
known  in  commerce  as  salt  of  tartar. 

A  new  source  of  supply  for  the  potassium  salts  has  been  lately 
pointed  out  by  Mr.  Herbert  Hazard,  viz.,  the  ashes  of  the  corn-cob. 
(See  Amer.  Journ.  of  Pharm.,  1872,  p.  152.) 

A  white,  crystalline  or  granular  powder,  very  deliquescent,  odorless, 
having  a  strongly  alkaline  taste  and  an  alkaline  reaction.  Soluble  in  1 
part  of  water  at  15°  C.  (59°  F.),  and  in  0.7  part  of  boiling  water; 
insoluble  in  alcohol.  At  a  red  heat  the  salt  loses  between  15  and  18 
per  cent,  of  its  weight,  and  at  a  bright  red  heat  it  melts.  The  aqueous 
solution  strongly  effervesces  on  the  addition  of  acids,  and,  with  an  excess 
of  tartaric  acid,  produces  a  white,  crystalline  precipitate. 

If  a  solution  of  the  salt  be  supersaturated  with  nitric  acid,  and  evajD- 
orated  to  dryness,  a  residue  remains  which  should  be  soluble  in  water 
without  leaving  more  than  a  trifling  amount  of  insoluble  matter  (silica, 
etc.).  This  solution  should  not  produce  more  than  a  cloudiness  on  the 
addition  of  test-solution  of  carbonate  of  sodium  (limit  of  alkaline  earths). 
An  aqueous  solution  of  the  salt,  supersaturated  with  nitric  acid,  should 
not  be  rendered  more  than  slightly  turbid  by  test-solution  of  nitrate  of 
silver  (limit  of  chloride),  or  of  chloride  of  barium  (limit  of  sulphate). 

To  neutralize  3.45  gm.  of  carbonate  of  potassium  should  require  not 
less  than  40.5  c.c.  of  the  volumetric  solution  of  oxalic  acid  (correspond- 
ing to  at  least  81  per  cent,  of  pure,  anhydrous  carbonate  of  potassium). 

Seder atus  is  a  useful  and  tolerably  pure  sesquicarbonate  of  potassium, 
prepared  by  subjecting  pearlash  to  the  fumes  of  fermenting  substances, 
from  which  it  absorbs  additional  carbonic  acid.  It  occupies  a  position 
intermediate  between  the  carbonate  and  bicarbonate,  and  is  much  used 
in  baking  to  furnish  the  carbonic  acid  which  raises  the  bread,  rendering 
it  light  and  porous.  Light  cakes  made  with  it  are  generally  considered 
less  objectionable  by  dyspeptics  than  those  made  with  yeast.  Recently 
most  of  the  saleratus  of  the  shops  is  au  imperfectly  carbonated  bicarbo- 
nate of  sodium. 

Potassii  Carbonas  Purci. 

The  ignition  of  the  potash  forming  pearlash  deprives  it  of  organic 
matter,  and  brings  it  more  completely  into  the  condition  of  a  carbonate. 
The  solution,  filtration,  and  granulation  of  this  deprive  it  of  some  inor- 
ganic impurities,  but  leave  it  contaminated  with  silica.  Charging  it 
with  a  further  dose  of  carbonic  acid  precipitates  this  impurity ;  and, 
finally,  calcination  at  a  red  heat  will  drive  off  the  additional  dose  of 
carbonic  acid  and  the  water  of  crystallization,  and  leave  the  pure  car- 
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boiuite.  This  is  directed  to  be  dissolved  and  granulated,  In-  M'hifh  it 
will  absorb  water  as  in  the  case  of  the  ordinary  carbonate.  The  only 
use  to  which  it  is  ajoplied  is  as  a  test,  and  when  absf)lute  ,_,.  ^ 

piu'ity  is  required.  An  iron  crucible  is  directed  in  the 
P/i(inn(i('op'ri(f  for  this  ])urpose,  l)ut  a  jxu'cclain  or  a 
platinum  crucil)]e  will  serve  in  small  opei'atinns. 

Fig.  197  shows  the  mode  of  suspending  a  crucible 
of  small  size  over  a  gas  lamp  chimney  by  a  bent  wive ; 
a  similar  arrangement  may  be  adopted  in  using  the 
Russian  or  other  alcohol  lam])s.  I  have  illustrated  and 
desci-ibcd  this  more  fully,  because  on  a  small  scale  it  is 
readily  practicable,  and  it  is  frecpiently  difficult  to  ob- 
tain tiie  chemically  pure  carbonate.  Formerly  this  was 
directed  to  be  prepared  by  igniting  bitartrate  of  potas-  Metallic  .iiininey 
sium,  hence  the  name  salt  of  tuiiar  now  frequently  and  ciuc-ibie  sup- 
ap})lied  to  both  the  carbonates. 

Sesquicarbonatc  of  Fotassium. — Under  this  name  the  "  Eclectic " 
practitioners  prescribe  an  alkaline  po^vder  prepared  by  dissolving  Ijicar- 
Ijonate  in  water  and  evaporating  "  by  means  of  heat  raised  a  veiy  feAv 
degrees  above  the  boiling  point,"  till  "  sufficiently  concentrated,"  the 
resulting  precipitate  is  then  dried  by  "  a  gentle  heat."  It  is  well  ascer- 
tained that  the  bicarbonate  of  potassium  loses  COo  by  an  elevation  of 
temperature,  but  it  is  nonsense  to  claim  for  it  that  as  thus  prepared  it  is 
a  true  sesquicarbonate.  This  powder  is  described  as  being  permanent  in 
dry  air,  while  the  ordinary  carbonate  is  deliquescent.  The  synonym 
^'  vegetable  caustic "  applied  to  it  in  Dr.  King's  Dispensatory  is  more 
properly  applied  to  caustic  potassa,  KHO. 

Potassii  Chloras,  U.  S.  P.     {Chlorate  of  Potassium.    KCIO3  =  122.4.) 

Chlorate  of  potassium  should  be  kept  in  well-stopped  bottles,  and 
should  not  be  triturated  ^^'ith  readily  oxidizable  or  combustible  substances. 

Chlorate  of  potassium  may  be  prepared  by  passing  chlorine  gas  into 
a  solution  of  potassa  or  its  carbonate ;  at  first,  chloride  of  potassium  and 
hypochlorite  of  potassium  are  formed ;  with  these,  a  fm-ther  proportion 
of  chlorine  produces  changes  resulting  in  the  conversion  of  the  hypo- 
chloric  into  chloric  acid,  which  exists  in  combination  with  the  potassa  as 
chlorate  of  potassium ;  this  is  separated  by  crystallization  from  the  more 
soluble  chloride  of  potassium.  There  are  modifications  of  this  process 
by  which  a  larger  yield  and  greater  economy  of  materials  are  produced. 
For  a  description  of  it,  see  13th  ed.  Wood  and  Backers  Dispensatory,  p. 
702.  The  process  in  use  for  commercial  pm'poses  consists  in  passing 
chlorine  gas  into  a  moistened  mixture  of  3  parts  of  chloride  of  potas- 
sium and  10  of  slaked  lime  until  saturated,  and  well  boiling  the  product. 
Chlorinated  lime  is  first  formed ;  this,  on  boiling  with  Avater,  splits  up 
into  chloride  of  calcium  and  chlorate  of  calcium,  and  the  latter,  reacting 
on  the  chloride  of  potassium,  vields  chloride  of  calcium  and  chlorate  of 
potassium,  Ca2C103+2KCl  =  CaCL+2KC103. 

Colorless,  monocliuic  prisms  or  plates,  of  a  pearly  lustre,  permanent 
in  the  air,  odorless,  having  a  cooling,  saline  taste,  and  a  neutral  reaction. 
Soluble  in  16.5  parts  of  water  at  15°  C.  (^59°  F.),  and  in  2  parts  of 


224  MOXAD    METALS,    ETC. 

boiling  water ;  only  slightly  soluble  in  alcohol.  When  heated,  the  salt 
melts  and  afterward  gives  off  an  abundance  of  oxygen,  finally  leaving  a 
residue  of  a  neutral  reaction,  amounting  to  60.8  per  cent,  of  the  original 
weight,  and  completely  soluble  in  water.  The  aqueous  solution  of  this 
residue  yields  a  white,  crystalline  precipitate  Avith"  a  saturated  solutiou  of 
bitartrate  of  sodium,  and,  with  test-solution  of  nitrate  of  silver,  a  white 
precipitate  insoluble  in  nitric  acid,  but  soluble  in  ammonia. 

A  1  per  cent,  aqueous  solution  of  the  salt  should  yield  no  precipitate 
with  test-solution  of  chloride  of  barium  (suljDhate),  or  of  oxalate  of  am- 
monium (calcium),  and,  at  most,  only  a  faint  cloudiness  with  test-solution 
of  nitrate  of  silver  (limit  of  chloride). 

This  salt  is  anhydrous;  sp.  gr.  1.989.  Is  very  explosive  when  mixed 
with  inflammable  substances  (sulphm-,  charcoal,  etc.).  If  dro^jped  in 
concentrated  H2SO4,  the  chloric  acid  of  the  salt  is  decomposed  into  hy- 
perchloric  and  chlorous  acids,  which  latter  suddenly  decomposes  into 
chloriue  and  oxygen,  thereby  causing  a  violent  explosion. 

This  property  renders  it  necessary  that  the  pharmacists  and  those  dis- 
pensing chlorate  of  potassium  should  remember  that  all  substances  in 
which  carbon  is  loosely  combined  will  produce  the  same  result.  Sugar, 
tannic  acid,  etc.,  when  incorj)orated  with  chlorate  of  potassium,  should 
always  be  powdered  separately  and  mixed  in  a  paper  by  means  of  a 
wooden  spatula. 

Its  cold  solution  is  not  affected  by  any  tests  except  such  as  produce 
precipitates  with  potassa  (tartaric  acid  and  chloride  of  platinum).  The 
presence  of  saltpetre  is  detected  by  the  alkaline  reaction  of  the  salt  after 
having  been  exposed  to  a  strong  heat. 

The  uses  of  chlorate  of  potassium  in  the  arts  are  as  an  oxidizing 
agent  in  calico  printing,  and  in  the  fabrication  of  friction  matches  and 
explosive  compounds. 

The  commercial  article  is  usually  impure,  and  the  powdered  article  is 
often  exceedingly  dirty.  The  salt  is  easily  purified  by  dissolving  in 
boiling  distilled  water,  filtering  the  hot  solution,  and  evaporating.  The 
crystals  thus  formed  are  small  and  shining,  scale-like,  and  easily  poAV- 
dered,  giving  a  perfectly  clear  solution,  and  are  less  sharp  and  bitter  to 
the  taste.  If  a  small  quantity  of  the  purified  salt  is  wanted  for  imme- 
diate use,  it  may  be  easily  prepared  by  pouring  the  hot  filtered  solution 
into  alcohol,  which  precipitates  it  in  elegant  small  crystals. 

In  medicine,  it  is  much  prescribed  as  an  alterative,  diuretic,  nervine, 
and  antiseptic,  and  for  its  asserted  effect  as  an  oxidizer  of  the  blood.  The 
great  variety  of  diseases  to  which  it  has  been  applied  and  its  general  pop- 
ularity with  the  profession  have,  of  late  years,  made  it  a  leading  article 
in  the  shop  of  the  apothecary.  It  is  asserted  to  be  useful  in  treating 
diphtheria,  a  very  prevalent  and  dangerous  epidemic.  It  is  mostly 
given  in  solution,  and  its  sparing  solubility  is  often  quite  overlooked  by 
physicians ;  5ss  to  f  .5j  of  water  is  the  limit  of  concentration.  Chlorate 
of  sodium  is  more  soluble,  and  has  been  recommended  as  a  substitute. 
The  dose  of  chlorate  of  potassium  is  from  gr.  x  to  oss ;  externally,  from 
5j  to  oiij  to  a  pint  of  water  as  a  urethral  injection,  mouth-wash,  etc. 

In  tubercular  affections  it  is  highly  recommended  by  some  practitioners. 
Though  considered  as  rather  an  innoxious  remedy,  it  is  capable  of  produc- 
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iii<^  serious  cohscciiicih •(•,-.  in  ()\cr(l()M',  ns  .-ln)\\  ii  in  (he  cn.-^c  of  I  )r.  I''(»init;Hn, 
an  esteemed  pliysician  of  Diivenport,  Iowa,  who  lui'l  ('Xpcrinicnt**!  with 
various  doses,  till,  Imviiif^  exceeded  half  an  ounce  with  impunity,  he 
ventured  u[)OU  one  ounce  at  a  dose,  and  I'eli  a  sictlni  to  Ids  temerity. 

I'oh/ssli C/irfHiins.      K.„("r(),  -       111  I.  I. 

This  salt  is  obtained  in  lai'u'e  nianiifaetories  as  a  pi-i'linilnaiy  step  to 
the  |)re])aratiou  (»f"tlie  hiehi'oniate,  i)y  ineltin<;-  pow(hTed  elu'onie  iron  ore 
(Fe(),Cr/).,)  with  salt[)(!tre,  dissolvinii;  it  out  with  water,  (!Va])oratin(r, 
and  (•rystulli/intj;.  P^'or  pharmaceutical  use  it  may  I )e  conveniently  made 
by  addincj  carbonate  of  potassium  to  a  solution  of  the  bichromate  until  it 
has  acquired  a  slij>;ht  alkaline  reaction.  It  occurs  in  lemon-yellow  prisms 
of  a  l)itter,  almost  styptic  taste,  rcquirinij:;  little  more  than  2  parts  of  wat(;r  at 
()()°  for  its  solution,  wliich  has  an  alkali  nerea<'tiou;  it  is  ins()lul)le  in  alcohol. 

It  is  an  irritatin*;-  resolvent,  alterative,  and  emetic;  the  dose  is  ^  of  a 
grain  every  two  or  three  hours ;  or  from  2  to  4  grains  as  an  emetic.  It 
is  used  in  the  preparation  of  a  cheap  writing  fluid  with  extract  of  logwood. 

Potassii  atms,  U.  S.  P.    {Citrate  of  Potassium.   K3C6H507,H20  =  324.) 

Citrate  of  potassium  should  be  kept  in  well-stopped  bottles. 

Take  of  Citric  acid 10  parts. 

Bicarbonate  of  potassium 14      " 

Water,  q.  s 32    " 

Dissolve  the  citric  acid  iu  the  water,  add  the  bicarbonate  gradually, 
and  when  effervescence  has  ceased,  strain  and  evaporate  to  dryness,  stu'- 
ring  constantly  after  the  pellicle  has  begun  to  form  till  the  salt  granulates, 
then  rub  it  in  a  mortar  (wedgewood),  pass  it  through  a  coarse  sieve,  and 
put  it  in  a  bottle,  which  should  be  kept  closely  stopped.  In  this  process, 
by  single  elective  affinity  the  base  combines  mth  the  acid,  liberating  the 
gaseous  ingredient  with  effervescence.  As  citric  acid  of  commerce  varies 
in  the  precise  quantity  of  water  it  contains,  these  proportions  may  be 
changed  so  as  to  insure  complete  saturation,  though  the  presence  of  a 
slight  excess  of  the  acid  is  not  objectionable.  The  potassium  is  here 
added  iu  the  full  proportion  to  form  a  basic  salt ;  there  are,  however, 
two  other  salts  of  citric  acid  and  potassium  having  one  and  two  equiva- 
lents of  the  base,  respectively.  It  is  refrigerant  and  diaphoretic.  Its 
dose  is  from  I3j  to  5ss. 

A  A^'hite,  granular  powder,  deliquescent  on  exposure  to  air,  odorless, 
having  a  slightly  cooling,  faintlv  alkaline  taste,  and  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  0".6  part  of  water  at  15°  C.  (59°  F.),  and 
verv  soluble  in  boilina:  water ;  verv  slightlv  soluble  iu  alcohol.  "When 
heated  to  about  200°  C.  (392°  Y),  the  salt  loses  nearly  5.5  per  cent,  of 
water.  At  a  higher  temperature  it  chars,  and,  if  kept  at  a  red  heat, 
until  gases  cease  to  be  evolved,  it  is  converted  into  a  blackened  mass  of 
an  alkaline  reaction,  Avhich  strongly  effervesces  with  acids.  The  aqueous 
solution  of  the  salt  yields  a  ^vhite,  crystalline  precipitate  on  the  addition 
of  a  saturated  solution  of  bitartrate  of  sodium.  It  remains  clear  on  the 
addition  of  chloride  of  calcium  until  it  is  boiled,  when  a  white,  granuku' 
precipitate  is  produced. 
15 
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The  aqueous  solution  of  the  salt  should  not  effervesce  on  the  addition 
of  an  acid  (absence  of  carbonate),  and  the  solution,  acidulated  with  nitric 
acid,  should  remain  unaffected  by  test-solution  of  chloride  of  barium 
(absence  of  sulphate),  or  of  nitrate  of  silver  (chloride),  A  concentrated 
solution  should  not  deposit  a  white,  crystalline  precipitate  on  the  addition 
of  acetic  acid  (tartrate). 

If  5.4  gm.  of  citrate  of  potassium  are  ignited  until  gases  cease  to  be 
evolved,  the  alkaline  residue  should  requu-e  for  complete  neutralization 
not  less  than  50  c.c.  of  the  volumetric  solution  of  oxalic  acid  (cor- 
responding to  100  per  cent,  of  the  pure  citrate  of  potassium). 

Potassii  Oyanidum,  U.  S.  P.     (Cyanide  of  Potassium.     KCX  =  65.) 

Cyanide  of  potassium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  generally  made  by  fusing  together  dried  ferrocyauide  of 
potassium  and  dried  pure  carbonate  of  potassium,  previously  mixed  to- 
gether very  intimately,  in  a  cleej)  crucible.  The  heat  must  be  main- 
tained until  effervescence  ceases  and  the  salt  appears  white  upon  a  rod 
dipped  into  it  after  it  has  cooled.  The  salt  thus  prepared  is  contami- 
nated viith  cyanate  of  potassium. 

White,  opaque,  amorphous  pieces,  or  a  white,  granular  powder,  deli- 
quescent in  damp  air,  odorless  when  perfectly  dry,  but  generally  of  a 
peculiar,  characteristic  odor,  having  a  sharp,  somewhat  alkaline  and 
bitter-almond  taste,  and  a  strongly  alkaline  reaction.  The  commercial 
salt  is  soluble  in  2  parts  of  water  at  15°  C.  (59°  F.),  and  in  1  part  of 
boiling  water ;  it  is  but  sparingly  soluble  in  alcohol.  When  heated  to 
a  low  red  heat,  the  salt  fuses.  Its  aqueous  solution  yields  a  white,  crys- 
talline precipitate  on  the  addition  of  a  saturated  solution  of  bitartrate 
of  sodium.  When  exposed  to  the  au-,  the  solution  exhales  the  odor  of 
hydrocyanic  acid,  and,  when  added  to  test-solution  of  nitrate  of  silver, 
it  yields  a  white  precipitate  which  is  wholly  soluble  in  an  excess  of 
cyanide  of  potassium  and  also  in  water  of  ammonia. 

An  aqueous  solution  of  the  salt  should  not  produce  more  than  a 
slight  effervescence  on  the  addition  of  an  acid  (limit  of  carbonate). 

If  0.65  gm.  of  cyanide  of  potassium  be  dissolved  in  12  c.c.  of  water, 
and  volumetric  solution  of  nitrate  of  silver  be  gradually  added,  the  pre- 
cipitate first  formed  should  dissolve  on  stirring  and  a  permanent  precipi- 
tate should  not  appear  until  at  least  45  c.c.  of  the  volumetric  solution 
have  been  used  (corresponding  to  at  least  90  per  cent,  of  pure  cyanide 
of  potassium). 

It  is  used  in  medicine  for  the  same  purposes  as  hydrocyanic  acid,  and 
is  given  in  doses  of  -j^g  of  a  grain  and  gradually  increased.  In  the  arts 
it  is  used  as  a  solvent  for  many  of  the  metallic  oxides  and  is  largely 
employed  in  photography;  it  is  very  useful  for  removing  stains  of 
nitrate  of  silver. 

Potassii  et  Sodii  Tartras,  U.  S.  P.     [Tartrate  of  Potassium  and  Sodium. 
KNaC,HA4H20  =  282.)     {Rochelle  Salt.) 

RocheUe  salt  is  prepared  by  combining  one  equivalent  of  carbonate 
of  sodium  with  one  of  bitartrate  of  potassium.     The  sodium  of  the  car- 
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l)()lial<'  iiiiitiii<;  with  llic  c.Nccss  (»!'  t:ift;iric  iicid  nf  tin-  Kilartnifc  to  form 
a  noutrul  salt,  cai-honif;  acid  is  ev(jl\iil.  It  is  iii<<iiiij»atil)l<- with  nm-t 
acids  and  acidulous  salts,  wliicji  l)y  coiiii)iiiiii}i;  witii  llic  Hxliiiiii  tlir<>\s- 
(luw'ii  hitai'lralc  of"  potassium.  It  is  commonly  sold  in  powder,  and 
comWincd  with  onc-thifd  its  woij^ht  ol"  l)icaii)onatc  otsodiimi  constitMlc~ 
the  so-called  Seidlit/  mixtui'e.  Jt  is  a  mild  and  ])lea>arit  jiiir^^alix'e. 
])(»se,  from  .")ij  to  5i- 

Colorless,  transparent,  i'lioml)i(;  cry.-lals,  .^Ijiiiitly  ellloi-e.'^c<,'nt  in  dry 
air,  or  a  white  })ow(ler,  odorless,  having  a  eooling,  mildly  saline  and 
sliji'htly  Uitter  taste,  and  a  neutral  reaction.  Soluble  in  2.5  |)ai"ts  of"  water 
at  15°  C.  (51)°  F.),  and  very  soluble  in  boiling  water;  almost  insolu- 
ble in  alcohol.  \\'hen  rapidly  heated  to  about  75°  C  (107°  V.),  tin- 
salt  melts  in  its  water  ol"  crystallization  :  at  a  higher  temperature  it 
dries,  then  chars,  evolves  inflannnable  vapors  having  the  odor  of  burnt 
sugar,  and,  on  moderate  ignition,  leaves  a  blackened  residue  of  an  alka- 
line reaction,  strongly  eflervescing  with  acids,  and  imparting  to  a  non- 
luminous  llame  an  intense  yellow  color,  M'hich  aj)pears  red  when  observed 
through  a  blue  glass.  A  concentrated  aqueous  solution  of  the  salt  yields 
a  white,  crystalline  precipitate  ou  the  addition  of  acetic  acid.  A\'ith 
test-solution  of  nitrate  of  silver  it  yields  a  A\hite  precipitate  ^\■hich  be- 
comes black  on  boiling. 

A  dilute,  acjueous  solution  should  yield  no  precipitate  with  test-solu- 
tion of  oxalate  of  ammonium  (absence  of  calcium).  On  adding  nitric 
acid  to  a  dilute,  aqueous  solution  of  the  salt,  until  the  precipitate  first 
formed  is  redissolved,  the  resultiug  solution  should  yield  no  precipitate 
'with  test-solution  of  chloride  of  barium  (sulphate),  and,  at  most,  only 
a  cloudiness  with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 
A  })ortion  heated  Avith  potassa  should  not  give  off  vapor  of  ammonia. 

If  3.525  gm.  of  tartrate  of  potassium  and  sodium  are  ignited  until 
gases  cease  to  be  evolved,  the  alkaline  residue  should  require  lor  com- 
plete neutralization  not  less  than  25  c.c.  of  the  volumetric  solution  of 
oxalic  acid  (corresponding  to  100  per  cent,  of  crystallized  tartrate  of 
potassium  and  sodium). 

Potassii  Ferroci/cnu(hun,\J.  S.  P.     {Ferrocyanhlc  of  Potassium. 
K,Fe(CN)63H20  =  421.9.) 

Ferrocyanide  of  potassium  should  be  kept  in  well-closed  vessels. 

Ferrocyanide  of  potassium  is  prejiared  by  heating  together  animal 
matters,  potash,  and  iron,  at  a  temperature  of  158°  to  176°  ;  when  the 
whole  has  actpiired  a  pasty  consistence,  it  is  turned  out,  cooled  sonie- 
Avliat,  and  thrown  into  water ;  the  solution  resulting  is  evaporated  and 
crystallized. 

Large,  coherent,  lemon-yellow,  translucent  and  rather  soft,  four-sided 
])risms  or  tablets,  slightly  efflorescent  in  dry  air,  odorless,  having  a 
sweetish  and  saline  taste,  and  a  neutral  reaction.  Soluble  in  4  jxuts  of 
water  at  15°  C.  (59°  F.\  and  in  2  parts  of  boiling  water  ;  insoluble  in 
alcohol.  AMien  gently  heated,  the  salt  becomes  white ;  and  at  100°  C. 
(212°  F.)  it  becomes  anhydrous,  losing  12.S  per  cent,  of  its  weight. 
The  aqueous  solution  yields  a  A\liite,  crystalline  precipitate  on  the  addi- 
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tion  of  a  saturated  solution  of  bitartrate  of  sodium,  a  dark  blue  pre- 
cipitate with  ferric  salts,  a  bluish- white  precipitate,  gradually  turning 
darker,  Avith  ferrous  salts,  a  red-brown  precipitate  with  salts  of  copper, 
and  a  white  one  with  acetate  of  lead. 

A  concentrated  aqueous  solution  of  the  salt  should  not  effervesce  on 
the  addition  of  diluted  sulphuric  acid  (absence  of  carbonate),  and,  when 
diluted  and  acidulated  with  hydrochloric  acid,  should  not  yield  more 
than  a  trifling  precipitate  or  cloudiness  with  chloride  of  barium  (limit 
of  sulphate).  If  equal  parts  of  the  salt  and  of  nitrate  of  potassium  be 
cautiously  deflagrated  in  a  porcelain  crucible,  the  residue  extracted  wdth 
water,  and  to  the  filtered  solution,  acidulated  with  nitric  acid,  test-solu- 
tion of  nitrate  of  silver  be  added,  not  more  than  a  faint  white  opal- 
escence should  make  its  appearance  (limit  of  chloride). 

It  is  largely  used  in  the  arts  by  calico  printers  and  color  makers,  and 
but  to  a  small  extent  in  medicine.  It  is  not  poisonous,  but  in  large 
doses  is  apt  to  produce  vertigo,  coldness,  and  fainting ;  it  has  been  used 
as  an  alterative,  antiphlogistic,  and  tonic  astringent,  in  doses  of  10  to 
20  grains  internally,  and  as  an  eyesalve,  made  by  mixing  5  to  20 
grains  in  one  drachm  of  butter  of  cacao. 

Potassii  HypopJiospkis,  U.  S.  P.     {HypophospMte  of  Potassium. 
KH2PO2  =.  104.) 

Hypophosphite  of  potassium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  prepared  from  the  h}'p)ophosphite  of  calcium  and  car- 
bonate of  potassium,  wdiich  decompose  each  other,  yielding  hypophos- 
phite of  potassium  and  insoluble  carbonate  of  calcium,  which  is  sepa- 
rated.    The  proportions  are  as  follows  : — 

Take  of  Hypophosphite  of  calcium 6  oz. 

Granulated  carbonate  of  potassium     .         .         .     5f  oz. 
Water Sufficient. 

Dissolve  the  hypophosphite  in  a  pint  and  a  half  and  the  carbonate  in 
half  a  pint  of  water.  Mix  the  solutions,  and  separate  the  carbonate  of 
calcium  on  a  filter ;  after  draining,  pass  water  through  the  precipitate 
till  it  ceases  to  dissolve  out  the  soluble  salt ;  then  evaporate,  stirring 
toward  the  last  to  granulate  the  salt.  In  consequence  of  its  greater  ten- 
dency to  absorb  moisture,  it  is  less  eligible  for  prescription  than  the 
sodium  salt.  Its  dose  is  from  3  to  5  grains,  and  it  enters  into  a 
number  of  the  syrups  of  the  mixed  hypophosphites,  though  rarely  pre- 
scribed separately. 

White,  opac[ue,  confused-crystalline  masses,  or  a  white,  granular 
powder,  very  deliquescent,  odorless,  having  a  sharp,  saline,  slightly 
bitter  taste,  and  a  neutral  reaction.  Soluble  in  0.6  part  of  water,  and 
in  7.3  parts  of  alcohol  at  15°  C.  (59°  F.);  in  0.3  part  of  boiling  water 
and  in  3.6  parts  of  boiling  alcohol.  When  heated  in  a  dry  test-tube, 
the  salt  loses  adhering  moisture,  then  evolves  a  spontaneously  inflam- 
mable gas  (phosphoretted  hydrogen),  burning  with  a  bright,  yellow 
flame.  On  triturating  or  heating  the  salt  with  an  oxidizing  agent,  the 
mixture  will  explode.  The  aqueous  solution  of  the  salt  yields  a  white, 
crystalline  precipitate  on  the  addition  of  a  saturated  solution  of  bitar- 


POTA.SSII    NITRAS.  229 

tratc  of  !50(liiiiii.  With  test-solution  of  uiti-ato  of  silver  it  yields  a  white 
precipitate,  which  I'apidly  tiu'iis  hrowii  aiirl  hlack,  separating  metallic 
silver.  Acidulated  with  hy<lroch]orie  acid  and  added  to  excess  of  test- 
solution  of  mercuric  chloride,  it  first  produces  a  white  precipitate  of 
calomel,  and,  on  further  addition,  causes  the  separation  of  metallic 
mercury. 

The  aqueous  solution  of  the  salt  slutuld  not  effervesce  on  the  addition 
of  an  acid  (absence  of  carbonate),  and  should  not  be  ])re('i])itated  or 
rendered  cloudy  by  test-solution  of  oxalate  of  ammonium  (absence  of 
calcium).  When  acidulated  with  hydrochloric  acid,  it  should  not  i)ro- 
duce  a  white  precipitate  or  cloudiness  with  test-solution  of  chloride  of 
barium  (sulphate).  On  mixing  the  aqueous  solution  wath  test-solution 
of  magnesium,  not  more  than  a  slight  cloudiness  should  make  its 
appearance  (limit  of  phosphate). 

Potassli  Nitras,  U.  S.  P.     {Nitrate  of  Potassium.      KXO3  =  101.) 

This  salt,  one  of  the  most  important  of  the  potash  salts,  both  on 
account  of  its  uses  in  pharmacy  and  the  arts,  is  impoited  from  the  East 
Indies,  where  it  is  extracted  from  the  soil  by  mixing  it  Avith  a  little  wood 
ashes,  lixiviating  with  water,  and  crystallizing.  It  is  also  obtained  from 
some  localities  in  the  United  States,  and  made  by  boiling  the  chloride  of 
potassium  obtained  from  the  Stassfurt  mines  with  nitrate  of  sodium, 
when  the  solution  becomes  concentrated  chloride  of  sodium  crystallized, 
and  is  removed,  and  the  solution  further  concentrated,  and  the  nitrate  of 
potassium  is  crystallized  out. 

Colorless,  transparent,  six-sided,  rhombic  prisms,  or  a  crystalline  powder, 
permanent  in  the  air,  odorless,  having  a  cooling,  saline,  and  pungent  taste, 
and  a  neutral  reaction.  Soluble  in  4  parts  of  water  at  15°  C.  (59°  F.), 
and  in  0.4  part  of  boiling  water ;  almost  insoluble  in  alcohol.  AVhen 
heated  to  about  340°  C.  (644°  F.),  the  salt  melts ;  at  a  higher  tempera- 
ture it  is  decomposed,  giving  off  oxygen,  and  leaving  a  residue  which 
emits  nitrous  vapors  on  the  addition  of  sulphuric  acid.  Thrown  upon 
red-hot  coals,  the  salt  deflagrates.  The  aqueous  solution  of  the  salt  yields 
a  white  crystalliue  precipitate  on  the  addition  of  a  saturated  solution  of 
bitartrate  of  sodium. 

The  aqueous  solution  of  the  salt  should  remain  unaffected  by  hydro- 
sulphuric  acid  or  sulphide  of  ammonium  (absence  of  metals),  also  by 
test-solution  of  carbonate  of  ammonium  (alkaline  earths).  If  previously 
acidulated  with  nitric  acid,  it  should  yield  no  precipitate  or  cloudiness 
with  test-solution  of  nitrate  of  barium  (sulphate),  and,  at  most,  only  a 
faint  opalescence  with  test-solution  of  nitrate  of  silver  (^limit  of  chloride). 

If  1  gm.  of  the  dried  salt  be  moistened  with  1  gm.  of  concentrated 
sulphuric  acid,  and  the  mixture  be  kept  at  a  red  heat  until  it  ceases  to 
lose  weight,  the  residue  should  weigh  0.80  gm. 

It  is  refined  in  this  country  by  reerystallizatiou,  and  then  exists  in  large 
six-sided,  nearly  colorless  prisms,  anhydrous,  soluble  in  4  parts  of  cold 
water,  and  with  a  cooling,  rather  sharp  taste. 

Among  the  uses  of  nitrate  of  potassium  in  pharmacy,  are  the  prepa- 
rations of  nitric  acid,  of  diluted  nitrate  of  silver,  and  of  nitrate  of 


230  MONAD    METALS,    ETC. 

potassium  paper.  Owing  to  the  immense  consumption  of  it  in  a  pure 
form  by  the  manufacturers  of  gunpowder,  they  are  resorted  to  for  pro- 
curing the  best  qualities  for  medicinal  use.  Dupont,  near  Wilmington, 
Del.,  furnishes  a  fine  article  both  in  crystals  and  in  the  form  of  a  gran- 
ular powder.  It  is  one  of  the  most  popular  of  the  refrigerant,  diuretic, 
and  sedative  medicines.  Dose,  gr.  v  to  3j.  In  overdoses  it  acts  as  a 
corrosive  poison. 

As  this  salt  is  so  frequently  used  and  sold  for  domestic  uses,  it  is 
thought  best,  in  cases  of  overdoses  being  taken,  to  direct  attention  to 
the  necessity  of  removing  it  from  the  stomach  promptly ;  the  free  use 
of  bland  mucilaginous  drinks  and  sustaining  the  system  by  means  of 
cordials — no  true  antidote  is  known  for  it. 

Charta  Potassii  Nitratis,  U.  S.  P. 

Take  of  nitrate  of  potassium  20  parts,  distilled  water  80  parts ;  dis- 
solve the  nitrate  of  potassium  in  distilled  water;  immerse  strips  of 
white  unsized  paper  in  the  solution  and  dry  them.  Keep  the  paper  in 
securely-closed  vessels. 

It  is  used  advantageously  in  asthma  by  burning  it,  and  permitting 
the  patient  to  inhale  the  fumes. 

Sal  Pnmelle. — This  is  fused  saltpetre  run  into  round  moulds  about 
the  size  of  a  filbert,  of  a  white  color,  and  possessing  the  properties  of 
the  nitrate.  From  the  use  of  sulphur  in  its  fusion,  it  often  contains 
sulphate  of  potassium.  It  is  used  to  dissolve  in  the  mouth  in  affections 
of  the  throat. 

Phosphate  of  Potassium.     K2HPO4  ^172. 

Of  the  three  phosphates  of  potassium,  that  corresponding  in  compo- 
sition to  the  ordinary  phosphates  of  sodium  and  ammonium  is  the  one 
used  in  medicine.  It  may  be  prepared  by  boiling  glacial  phosphoric 
acid,  to  change  it  into  H3PO4,  and  then  adding  two  equivalents  of  car- 
bonate or  bicarbonate  of  potassium,  or  by  decomposing  bone  phosphate 
of  lime  with  sulphuric  acid,  as  in  the  officinal  process  for  phosphate  of 
sodium  (p.  246),  and  adding  carbonate  of  potassium ;  the  proper  propor- 
tions are  given  below : — 

Take  of  Bone,  burnt  to  whiteness  and  powdered       .        .    10  parts. 

Sulphuric  acid 6     " 

Bicarbonate  of  potassium Sufficient. 

Mix  the  powdered  bone  with  the  sulphuric  acid,  in  an  earthen  vessel ; 
then  add  10  parts  of  water,  and  stir  them  well  together;  digest  for  three 
days,  occasionally  adding  a  little  water,  and  frequently  stirring;  then 
pour  on  10  parts  of  boiling  water,  and  strain  through  linen;  set  by  the 
strained  liquid  that  the  dregs  may  subside,  from  which  pour  off  the  clear 
solution,  and  boil  it  down  to  8  parts ;  to  this  add  bicarbonate  of  potas- 
sium previously  dissolved  in  hot  water  until  effervescence  ceases ;  filter 
and  evaporate  to  dryness. 

This  salt  is  slightly  acid  to  test-paper,  though  called  the  neutral  phos- 
phate ;  it  is  white,  amorphous,  deliquescent,  and  freely  soluble.  It  has 
been  given  as  an  alterative  in  scrofula  and  phthisis  in  the  dose  of  10  to 
20  grains,  and  as  an  ingredient  in  some  of  the  compounds  used  as  tonics. 
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Potcissil  SllicftS. 

Several  kinds  of  glass  are  mixed  silicates:  those  of  sodium  and  *!il- 
ciiini  C()nstitnt(!  window  (^lass ;  potassium  and  calcium,  crown  j;lass,  and 
potassium  and  lead,  Hint  glass.  It  is,  however,  remarkahle  that  the 
alkaline  silicates  by  themselves  are  soluble  in  water  and  decomjxisahle 
by  acids ;  this  solubility  is  increased  by  excess  of  alkali  and  by  heat, 
especially  by  superheated  steam. 

Silicate  of  potassium  is  a  transparent,  vitreous  mass,  deliquescent  and 
soluble  in  water;  it  is  formed  by  fusing  together  silica  and  carbonate  of 
potassium.  Soluble  glass  is  now  manufactured  on  a  large  scale  in  I^liil- 
adelphia,  for  use  as  an  impervious  coating  to  casks,  as  an  ingredient  in 
soaps,  and  for  many  economic  uses.  It  has  been  asserted  to  be  a  pow- 
erful solvent  for  arthritic  calculi  composed  of  urate  of  sodium  ;  the  dose 
is  10  to  15  grains  twice  daily,  dissolved  in  much  water. 

Potassii  Sulphas,  U.  S.  P.    {Sulphate  of  Potassium.     KgSO^  =  174.) 

This  salt  is  generally  obtained  as  a  by-product  in  several  processes 
in  chemical  manufacturing,  especially  in  the  manufacture  of  nitric 
acid. 

Sulphate  of  potassium  is  prepared  from  bisulphate,  the  residuum  left 
after  treating  nitrate  of  potassium  with  sulphuric  acid,  for  the  distillation 
of  nitric  acid ;  it  is  also  a  residuary  product  in  the  manufacture  of  sid- 
phuric  and  of  tartaric  acid.  To  obtain  the  sulphate  from  bisulphate, 
lime  is  added,  which  on  boiling  abstracts  the  excess  of  sulphm'ic  acid, 
and  is  precipitated  as  sulphate  of  calcium ;  by  boiling  with  cai'bonate  of 
potassium  the  excess  of  lime  and  sulphate  of  calcium  is  removed,  and 
the  sulphate  of  potassium  is  then  obtained  pure  by  crystallization.  The 
ciystals  are  hard,  heavy,  and  usually  regular  in  their  shape,  being  short 
six-sided  prisms,  terminated  by  corresponding  pyramids. 

It  was  formerly  directed  to  be  used  in  the  preparation  of  Dover's 
powder.  In  the  sixth  revision  of  the  Pharmacopoeia,  sugar  of  milk 
was  substituted  for  this  salt.  It  is  esteemed  a  cathartic  in  doses  of  5j 
to  .5ij,  and  often  prescribed  as  such  in  Europe,  especially  in  cases  of 
pregnancy  ;  but  in  this  country  it  is  rarely  given  alone  or  in  any  other 
combination. 

Colorless,  hard,  six-sided,  rhombic  prisms,  permanent  in  the  air, 
odorless,  having  a  sharp,  saline,  slightly  bitter  taste,  and  a  neutral 
reaction.  Soluble  in  9  parts  of  M-ater  at  15°  C.  (59°  F.),  and  in  4  parts 
of  boiling  water ;  insoluble  in  alcohol.  AVhen  heated,  the  crystals 
decrepitate,  and  at  a  white  heat  they  fuse,  solidifying  on  cooling  to  a 
crystalline  mass  of  an  alkaline  reaction.  The  aqueous  solution  yields  a 
white,  crystalline  precipitate  on  the  addition  of  a  saturated  solution  of 
bitartrate  of  sodium.  AYitli  test-solution  of  chloride  of  barium  it  yields 
a  white  precipitate,  insoluble  in  nitric  acid. 

The  aqueous  solution  of  the  salt  should  not  be  precipitated,  nor  be 
rendered  cloudy,  by  test-solution  of  carbonate  of  ammonium,  nor  by 
test-solution  of  phosphate  of  sodium  with  addition  of  ammonia  (absence 
of  alkaline  earths).  It  should  remain  unaffected  by  hydrosulphuric  acid 
or  sulphide  of  ammonium  (absence  of  metals),  and  should  not  be  precipi- 
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tatecl  or  rendered  cloudy  by  test-solution  of  nitrate  of  silver  (absence  of 
chloride). 

1  gm.  of  sulphate  of  potassium,  when  completely  precipitated  by 
chloride  of  barium,  yields  1.338  gm.  of  dry  sulphate  of  barium. 

Potassii  Sulphis,  U.  S.  P.    {Sulphite  of  Potassium.   K2SO32H2O  =  194.) 

This  salt  is  prepared  by  passing  sulphurous  acid  gas  into  a  solution 
of  carbonate  of  potassium,  until  all  the  carbonic  acid  is  displaced.  The 
salt  is  best  dried  by  being  closed  up  over  a  sulphuric  acid  basin. 

White,  opaque,  obliquely  rhombic,  octahedral  crystals,  or  a  crystalline 
powder,  somewhat  deliquescent,  odorless,  having  a  bitter,  saline,  and 
suljDhurous  taste,  and  a  neutral  or  feebly  alkaline  reaction.  Soluble  in 
4  parts  of  water  at  15°  C  (59°  F.),  and  in  5  parts  of  boiling  water; 
only  sparingly  soluble  in  alcohol.  When  gently  heated,  the  salt  loses 
its  water  of  crystallization  (18.5  per  cent.);  at  a  red  heat  it  is  decom- 
posed, and  leaves  a  residue  of  an  alkaline  reaction.  The  aqueous  solu- 
tion of  the  salt  yields  a  white,  crystalline  precijiitate  on  the  addition  of 
a  saturated  solution  of  bitartrate  of  sodium.  Addition  of  diluted  hydro- 
chloric acid  to  the  aqueous  solution  gives  rise  to  the  odor  of  burning 
sulphur,  and  the  solution  does  not  become  cloudy  (diiference  from  hypo- 
sulphite). 

A  1  per  cent,  aqueous  solution  of  the  salt,  strongly  acidulated  with 
hydrochloric  acid,  should  produce  no  precipitate,  or,  at  most,  only  a 
white  cloudiness,  on  the  addition  of  a  few  drojjs  of  test-solution  of 
chloride  of  barium  (limit  of  sulphate). 

If  0.485  gm.  of  the  salt  be  dissolved  in  25  c.c.  of  water,  and  a  little 
gelatinized  starch  added,  at  least  45  c.c.  of  the  volumetric  solution  of 
iodine  should  be  required,  until  a  permanent  blue  tint  appears  after 
stuTing  (corresponding  to  at  least  90  per  cent,  of  pure  sulphite  of 
potassium). 

Potassii  Tartras,  U.  S.  P.     {Tartrate  of  Potassium. 
(KAHA)2H2O  =  470.) 

Tartrate  of  potassium  should  be  kept  in  well-stopped  bottles. 

Soluble  tartar  is  a  salt  in  Avhich  the  excess  of  tartaric  acid  in  bitar- 
trate of  potassium  is  combined  with  potassium ;  by  boiling  one  equiva- 
lent of  the  carbonate  of  that  alkali  with  one  equivalent  of  bitartrate, 
the  carbonic  acid  escapes ;  the  reaction  closely  resembles  that  described 
for  Rochelle  salt,  substituting  potassium  for  sodium.  Tartrate  of  potas- 
sium is  either  in  white  crystals,  or  a  granulated  powder  slightly  deliques- 
cent and  freely  soluble ;  it  is  less  agreeable  to  the  palate  than  Rochelle 
salt,  which  it  resembles  in  medical  jiroj^erties  and  uses.  The  dose  is 
from  5j  to  .5j. 

Small,  transj^arent  or  white,  monoclinic  crystals,  or  a  white  powder, 
somewhat  deliquescent,  odorless,  having  a  saline,  slightly  bitter  taste,  and 
a  neutral  reaction.  Soluble  in  0.7  part  of  water  at  15°  C.  (59°  F.),  and 
in  0.5  part  of  boiling  water  ;  almost  insoluble  in  alcohol.  When  heated, 
the  salt  melts,  then  chars,  and  evolves  inflammable  vapors  having  the 
odor  of  burnt  sugar.     On  moderate  ignition,  it  leaves  a  blackened  residue 
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of  an  alkaline  reaction,  strongly  effervescino;  ^vith  acids.  A  concentrated, 
aqueous  solution  of  the  salt  yields  a  white,  crystalline  precipitate  on  the 
addition  of  acetic  acid.  With  test-solution  of  nitrate  of  silver  it  yields 
a  white  precipitate  which  becomes  black  on  Ijoiling. 

A  10  per  cent,  aqueous  solution  should  yield  no  precipitate  with  test- 
solution  of  oxalate  of  ammonium  (absence  of  calcium).  On  adding 
nitric  acid  to  a  1  per  cent,  solution  of  the  salt,  until  the  precipitate  first 
formed  is  redissolved,  the  resulting  solution  should  yield  no  precipitate 
with  test-solution  of  chloride  of  barium  (sulphate),  and,  at  most,  only  a 
cloudiness  with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 

If  2.938  gm.  of  tartrate  of  potassium  are  ignited  till  gases  cease  to 
be  evolved,  the  alkaline  residue  should  require,  for  complete  neutraliza- 
tion, not  less  than  25  c.c.  of  the  volumetric  solution  of  oxalic  acid  (cor- 
responding to  100  per  cent,  of  pure  tartrate  of  potassium). 

Group  2.     Sodium  Salts. 

The  salts  of  this  group  are  derived  mostly  from  the  decomposition  of 
the  chloride,  which  is  diffused  more  widely  than  any  other  known  chem- 
ical, existing  in  sea  water,  in  the  saline  springs,  and  in  mines  in  several 
widely  separated  countries. 

Sodium,  Na. 

Soda,  NaHO.     By  boiling  solution  of  NagCOglOHjO  with  CaHO,  and  evaporating. 

Liquor  sodce,  JSTaHO+Aqua.     Boiling  carbonate  with  lime. 

Liquor  sodge  chloratse.     By  treating  carbonate  in  solution  with  chlorinated  lime. 

Sodii  acetas,  NaC2H302.3H20.     Obtained  in  making  acetic  acid. 

Sodii  benzoas,  JSTaC^HjOs.HaO.     By  neutralizing  benzoic  acid  with  jSra.CO,. 

Sodii  bicarbonas,  NaHCOs.     By  exposing  NajCOg  to  action  of  gaseous  CO2. 

Sodii  bicarbonas  venalis.     Like  last. 

Sodii  bisulphis,  NaHSO.,.     By  saturating  a  solution  of  NajCOg  with  SOj. 

Sodii  boras,  Na2B4O7.lOH.2O.     Found  native  and  purified. 

Sodii  carbonas,  Xa2CO3.10H2O.     By  calcining  suli^hate  with  chalk  carbon,  etc. 

Sodii  carbonas  exsiccatus.     By  calcining  the  carbonate. 

Sodii   chloras,  NaClOg.     By   decomposing   chlorate  of  potassium  Avith   bitartrate   of 

sodium. 
Sodii  chloridum,  NaCl.     Obtained  by  evaporating  certain  spring  waters,  etc. 
Sodii  citras,  NagCgH^O^HjO.     By  saturating  citric  acid  with  Xa2C03. 
Sodii  ethylas,  (]S!'aC2H5)0.     By  dissolving  Na  in  absolute  alcohol. 
Sodii  hypophosphis,  NaH2P02H.,0.     Bv  precipitating  hvpoiihosphite  of  calcium  with 

Na2Cb3. 
Sodii  hyposulphis,  Na2S203.5H20.     From  suliahur  and  carbonate  of  sodium  by  com- 
bustion, etc. 
Sodii  nitras,  NaN03.     Found  native  in  Peruvian  desert. 
Sodii  phosphas,  Na2HP04l2H20.     By  neutralizing   suj)erphosphate  of  calcium  with 

carbonate  of  sodium,  filtering  and  evaporating. 
Sodii  i^yrophosphas,  Na^PjOYlOHjO.     By  heating  phosphate  of  soda  to  redness,  then 

dissolving  and  crystallizing. 
Sodii  salicylas,  2]SraC7H503H20.     By  neutralizing   salicylic   acid  with   carbonate  of 

sodium  and  evaporating. 
Sodii  santoninas,  2]SraC,5Hj9047H20.    By  saturating  alcoholic  solution  of  santouic  acid 

with  carbonate  of  sodium  and  crystallizing. 
Sodii  silicas.     By  fusing  1  part  silica  and  2  parts  IsaoCOg. 
Sodii  sulphas,  Na2SO4l0H2O.     By  acting  on  common  salt  with  suh^huric  acid. 
Sodii  sulpliis,  Na2S037H20.    By  passing  sulphurous  acid  gas  into  solution  of  carbonate 

of  sodium,  etc. 
Sodii  sulphocarbolas,  XaC6H5S04.2H20.     By  decomposing  sulphocarbolate  of  barium 

with  carbonate  of  sodium  and  crystallizing. 
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Sodii  sulphovinas,  NaC2H5S04.H20.     By  decomposing  sulphovinate  of  barium  with 

carbonate  of  sodium. 
Sodii  tungstas,  Na2W04.     From  native  tungstate  of  calcium. 
Sodii  valerianas,  NaC5H902.     By  saturating  valerianic  acid  with  carbonate  of  sodium. 

Natrium,  Sodium.     Na  =  23". 

Metallic  sodium  is  prepared  by  distilling  a  mixture  of  the  dried 
carbonate,  charcoal,  and  chalk.  It  is  now  an  article  of  commerce,  and 
is  extensively  used  as  a  reducing  agent,  especially  in  the  manufacture 
of  aluminium  and  magnesium,  and  in  the  amalgamation  process  for 
extracting  silver  and  gold.  It  is  usually  found  in  bars  of  about  1  inch 
square  and  6  or  8  inches  long.  It  is  a  soft,  silvery-white  metal,  oxid- 
izing rapidly,  and  taking  fire  when  mixed  with  water,  and  must  be 
preserved  under  a  layer  of  mineral  naphtha.  It  is  used  in  pharmacy 
to  prepare  sodium  ethylate  or  caustic  alcohol. 

Soda,  U.  S.  P.     {Soda.     NaHO  =  40.) 

Soda  should  be  kept  in  well-stopped  bottles  made  of  hard  glass. 
Soda  is  prepared  by  boiling  together  equivalent  parts  of  carbonate  of 
soda  and  caustic  lime,  decanting  the  clear  liquid  and  evaporating  to 
^dryness. 

Large  quantities  of  caustic  soda,  as  well  as  the  carbonates,  are  now 
manufactured  by  the  Pennsylvania  Salt  Company  from  a  mineral 
obtained  from  Greenland,  and  known  as  cryolite.  Cryolite  is  a  double 
fluoride  of  sodium  and  aluminium,  and  by  heating  with  lime  they 
obtain  calcium  fluoride,  and  the  metals  absorbing  oxygen  become  soda 
and  alumina.  The  latter,  being  insoluble,  is  precipitated  from  the 
solution,  and  the  clear  soda  solution  is  decanted  and  evaporated.  It 
is  seldom  used  in  medicine,  but  is  employed  in  some  chemical  oper- 
ations, where  the  presence  of  potassa  is  not  admissible,  and  in  the 
manufacture  of  hard  soaps.  Under  the  name  of  concentrated  lye  this 
form  of  alkali  has  been  introduced  into  commerce  in  small  iron  boxes 
for  domestic  use. 

A  white,  hard,  opaque  solid,  generally  in  form  of  fibrous  pieces,  or 
of  white  cylindrical  pencils,  deliquescent  in  moist  air,  but  in  dry  air 
becoming  dry  and  efilorescent,  odorless,  having  an  intensely  acrid  and 
caustic  taste,  and  a  strongly  alkaline  reaction.  Soluble  in  1.7  part  of 
water  at  15°  C.  (59°  F.),  and  in  0.8  part  of  boiling  water;  very  soluble 
in  alcohol.  When  heated  nearly  to  a  red  heat  it  melts,  forming  an 
oily  liquid.  At  a  strong  red  heat  it  is  slowly  volatilized  unchanged. 
Its  aqueous  solution  dropped  into  solution  of  tartaric  acid,  so  that  the 
latter  remains  in  excess,  produces  neither  a  precipitate  nor  cloudiness. 

An  aqueous  solution  of  soda  should  be  colorless  (absence  of  organic 
matter),  and,  after  being  supersaturated  with  nitric  acid,  should  not  be 
more  than  slightly  clouded  on  the  addition  of  test-solution  of  nitrate 
of  silver  (limit  of  chloride),  or  of  chloride  of  barium  (limit  of  sulphate). 
Dropped  into  an  acid,  it  should  not  produce  more  than  a  faint  eifer- 
vescence  of  isolated  bubbles  (limit  of  carbonate).  If  soda  be  dissolved 
in  2  parts  of  water,  and  the  solution  dropped  into  alcohol,  not  more  than 
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a  sli<^'lit   ])rcci|)ital(!  should    make   its  a|»|tcaraiirc  (limit  of  silir-a   or  (»f 
f'arl)onatej. 

To  iieiitrali/.c;  2.0  <i'm.  of  soda  should  rc(|uii'c  not  less  thau  45  c.c.  of 
the  voluuK'tfic  soliitiou  of  oxalic  acid  (corrc'spouding  to  at  least  90  [)cr 
(•cut.  of  absolute  hydrate  of  sodiuiu). 

Liijiior  HoJxe,  U.  S.  1*.      (Sohifion  of  Soda,) 

An  aqueous  solution  of  hydrate  of  sodium  (NaHO  =  40),  containing 
about  5  per  cent,  of  the  hydrate. 

Take  of  Carbonate  of  sodium,  one  hundred  and  eighty  parts  .        .    ISO 

Lime,  sixty  parts 00 

Distilled  water         .....         A  sufficient  quantity. 

Dissolve  the  carbonate  of  soda  in  400  parts  of  boiling  di.stilled  water. 
Slake  the  lime,  and  make  it  into  a  smooth  mixture  with  four  Imndrcd 
(400)  parts  of  distilled  water,  and  heat  it  to  boiling.  Then  gradually 
add  the  iirst  to  the  second,  and  continue  the  boiling  for  ten  minutes. 
Remove  the  heat,  cover  the  vessel  tightly,  and,  Avhen  the  contents  are 
cold,  add  enough  distilled  water  to  make  the  whole  mixture  weigh  one 
thousand  (1000)  parts.  Lastly,  strain  it  through  linen,  .set  the  liquid 
aside  until  it  is  clear,  and  remove  the  clear  solution  by  means  of  a 
siphon. 

Solution  of  soda  may  also  be  prepared  in  the  following  manner : — 

Soda,  fifty-six  parts 56 

Distilled  water,  nine  hundred  and  forty-four  parts  .         .         .        944 

To  make  one  thousand  parts 1000 

Dissolve  the  soda  in  the  distilled  water. 

The  soda  used  in  this  process  should  be  of  the  full  strength  directed 
by  the  Pharmacopoeia  (90  per  cent.).  Soda  of  any  other  strength,  how- 
ever, may  be  used,  if  a  proportionately  larger  or  smaller  quantity  be 
taken ;  the  proper  amount  for  the  above  formula  being  ascertained  l)v 
dividing  5000  by  the  percentage  of  absolute  soda  (hydrate  of  sodium) 
contained  therein. 

Solution  of  soda  should  be  kept  in  well-stoppered  bottles. 

A  clear,  colorless  liquid,  odorless,  having  a  very  acrid  and  caustic 
taste,  and  a  strongly  alkaline  reaction.  Sp.  gr.  about  1.059.  AVhen 
dropped  into  a  concentrated  solution  of  tartaric  acid,  no  precipitate  is 
produced  (difference  from  solution  of  potassa).  A  drop  taken  up  by  a 
platinum  loop  and  held  in  a  non-luminous  flame  imparts  to  it  an  intense 
yellow  color.  When  dropped  into  an  acid,  it  should  produce  no  elfer- 
vesceuce,  or,  at  most,  only  a  slight  escape  of  isolated  bwbbles  (limit  of 
carbonate).  When  neutralized  by  nitric  acid,  the  solution  should  not 
yield  more  thau  a  fiiiut  cloudiness  M'ith  test-solution  of  carbonate  of 
sodium  (limit  of  alkaline  earths),  chloride  of  barium  (sulphate),  or  nitrate 
of  silver  with  a  little  nitric  acid  (chloride).  The  neutralized  solution, 
Avheu  evaporated  to  dryness,  should  yield  a  residue  ^\  hieh  is  dissolved  by 
water  without  leaving  more  than  a  small  quantity  of  insoluble  matter. 
25  c.c.  of  tlie  volumetric  solution  of  oxalic  acid  should  neutralize  20 
gm.  of  solution  of  soda-. 
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This  solution  was  introduced  into  the  Pharmacopoeia  in  1860.  The 
rationale  of  its  preparation  is  sufficiently  explained  under  the  head  of 
Liquor  Potassa.  It  is  used  as  an  antacid  and  antilithic,  and  is  preferred 
by  some  to  liquor  potassa  as  milder  and  pleasanter.  Dose,  H  y  to  f5ss 
largely  diluted  with  milk. 

Liquor  Sodce  Chloratce,  U.  S.  P.     [Solution  of  Chlorinated  Soda.     La- 
barraqite's  Disinfecting  Solution.     Eau  de  Javelle.) 

Carbonate  of  sodium,  one  hundred  parts   .         .         .         .         .       100 

Chlorinated  hme,  eighty  parts 80 

Water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Mix  the  chlorinated  lime  intimately  with  four  hundred  (400)  parts 
of  water  in  a  tared  yessel  proyided  with  a  tightly-fitting  coyer.  Dis- 
solye  the  carbonate  of  sodium  in  four  hundred  (400)  parts  of  boiling 
water,  and  immediately  pour  the  latter  solution  into  the  former.  Coyer 
the  vessel  tightly,  and,  when  the  contents  are  cold,  add  enough  water  to 
make  them  weigh  one  thousand  (1000)  parts.  Lastly,  strain  the  mixture 
through  muslin,  allow  the  jjrecipitate  to  subside,  and  remoye  the  clear 
liquor  by  means  of  a  siphon. 

Keep  the  product  in  well-stopped  bottles. 

A  clear,  pale-greenish  liquid,  of  a  faint  odor  of  chlorine,  a  disagree- 
able alkaline  taste,  and  alkaline  reaction.  Sj).  gr.  1,044.  Addition  of 
hydrochloric  acid  causes  an  efferyescence  of  chlorine  and  carbonic  acid 
gas.  It  rapidly  decolorizes  indigo,  and  produces  a  copious,  light-brown 
precipitate  with  solution  of  ferrous  sulphate. 

8.88  gm.  of  the  solution,  when  mixed  with  a  solution  of  2.6  gm.  of 
iodide  of  potassium  in  200  c.c.  of  water,  and  afterwards  with  18  gm.  of 
hydrochloric  acid  and  a  little  gelatinized  starch,  should  require,  for 
complete  decoloration,  not  less  than  50  c.c.  of  the  yolumetric  solution 
of  hyposulphite  of  sodium  (corresponding  to  at  least  2  per  cent,  of 
ayailable  chlorine). 

It  is  used  in  medicine  as  an  antiseptic  and  stimulant  in  malignant 
feyers ;  to  correct  fetid  eructations  and  eyacuations ;  and  frequently 
added  to  gargles  in  ulcerated  sore  throat. 

It  is  largely  employed  to  purify  the  air  of  sick-rooms  by  decomposing 
sulphuretted  hydrogen,  for  Mdiich  gas,  when  inhaled,  it  is  an  antidote. 

The  dose  is  f5ss  diluted  wdth  water  or  mucilage.  In  gargles,  fsss  to 
foj  may  be  added  in  Oss. 

Sodii  Acetas,  U.  S.  P.     [Acetate  of  Sodium.     NaCsHgO^SHp  =  136.) 

Acetate  of  sodium  should  be  kept  in  well-stopped  bottles. 

This  is  formed  by  satm^ting  acetic  acid  with  carbonate  of  sodium, 
filtering  the  solution,  evaporating,  and  crystallizing. 

The  salt  crystallizes  in  prisms  of  a  saline,  bitter  taste,  which  effloresce 
in  M'arm,  dry  weather,  and  are  fusible  and  very  soluble  in  '\^'ater. 

It  has  been  used  for  the  same  purpose  for  M'hich  acetate  of  potassium 
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is  (Miiplfjyed,  and  is  said  to  ho  nithci-  milder  in  its  action  ;  the  (lose  is 
>)j  to  5i). 

Lart^e,  colorless,  transparent,  monoclinie  prisms,  effloreseent  in  dry 
air,  odorless,  having  a  saline,  bitter  taste,  and  a  nentral  or  faintly  alka- 
line reaction.  Solnhie  in  o  parts  of  water,  and  in  30  parts  of  aleolio]  at 
15°  C.  (59°  F.) ;  in  1  part  of  lK)iling  water,  and  in  2  ])arts  of  hoilinj^ 
alcohol.  When  heated,  the  salt  melts,  and  on  fnrther  heating  loses  all  its 
water  (39.7  per  cent.),  and  falls  into  a  white  powder.  At  a  higher 
temperature  this  powder  again  melts,  and,  at  red  heat,  it  is  decomposed 
with  the  evolution  of  empyreumatic,  inflammable  va])Oi's,  leaving  a 
blackened  residue  of  an  alkaline  reaction,  which  imparts  to  a  non- 
luminous  flame  an  intense  yellow  color,  not  appearing  more  than 
transiently  red  when  observed  through  a  blue  glass.  On  adding  sul- 
phuric acid  to  a  concentrated  solution  of  the  salt,  and  heating,  vapor  of 
acetic  acid  is  evolved.  A  solution  of  the  salt  is  rendered  deep  red  Ijy 
ferric  chloride,  and,  on  boiling,  a  red  precipitate  is  formed. 

A  2  per  cent,  aqueous  solution  of  the  salt,  acidulated  ^vith  acetic  acid, 
should  yield  no  precipitate,  or  at  most  only  a  faint  opalescence,  on  the 
addition  of  test-solution  of  nitrate  of  silver  (limit  of  chloride),  or  of 
chloride  of  barium  (limit  of  sulphate).  If  a  solution  of  the  salt,  acidu- 
lated with  nitric  acid,  is  evaporated  to  dryness,  the  residue  should  he 
completely  soluble  in  water  (absence  of  silica),  and  the  solution  should 
remain  uuaifected  by  hydrosulphuric  acid  or  sulphide  of  ammonium 
(absence  of  metals),  and  should  yield  no  precipitate,  or  at  most  only  a  trace, 
on  the  addition  of  test-solution  of  carbonate  of  sodium  (limit  of  alkaline 
earths).  Fragments  of  the  salt  added  to  acetic  acid  should  produce  no 
eifervescence  (absence  of  carbonate),  and,  when  sprinkled  upon  colorless, 
concentrated  sulphuric  acid,  should  not  impart  to  it  any  color  (absence 
of  organic  impurities). 

If  3.4  gm.  of  acetate  of  sodium  be  ignited  until  gases  cease  to  be 
evolved,  the  alkaline  residue  should  require  for  complete  neutralization 
25  c.c.  of  the  volumetric  solution  of  oxalic  acid  (corresijondiug  to  100 
per  cent,  of  pure  acetate  of  sodium). 

Sodii  Benzoas,  U.  S.  P.    {Benzoate  of  Sodium.    IS'aCyHjOaHgO  =  162.) 

Benzoate  of  sodium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  prepared  by  saturating  benzoic  acid  with  carbonate  of 
sodium ;  the  solution  yields,  on  evaporation  and  cooling,  needles,  which 
are  little  soluble  in  alcohol.  It  has  been  recommended  in  cases  of  gout 
on  account  of  benzoic  acid  being  changed  by  the  animal  economy  into 
hippuric  acid. 

A  white,  semi-crystalline  or  amorphous  powder,  efflorescent  on  ex- 
posure to  air,  odorless  or  having  a  faint  odor  of  benzoin,  of  a  sweetly 
astringent  taste,  free  from  bitterness,  and  having  a  neutral  reaction. 
Soluble  in  1.8  parts  of  water,  and  in  45  parts  of  alcohol  at  15°  C. 
(59°  F.);  in  1.3  parts  of  boiling  water,  and  in  20  parts  of  boiling 
alcohol.  When  heated,  the  salt  melts,  emits  vapors  having  the  odor  of 
benzoic  acid,  then  chars,  and  finally  leaves  a  blackened  residue  of  an 
alkaline  reaction,  which  imparts  to  a  non-luminous  flame  an  intense 


238  MONAD    METALS,    ETC. 

yellow  color,  not  appearing  more  than  transiently  red  when  observed 
throngh  a  blue  glass.  On  mixing  an  aqueous  solution  of  the  salt  with 
a  dilute  solution  of  ferric  sulphate,  a  flesh-colored  precipitate  is  pro- 
duced. 

If  the  benzoic  acid  be  separated  from  the  salt  by  precipitating  it  Avith 
diluted  nitric  acid,  and  thoroughly  washed,  it  should  respond  to  the  tests 
of  purity  mentioned  under  Acidum  Benzoicmn. 

Sodii  Bicarhonas,  U.  S.  P.    [Bicarbonate  of  Sodium.     NaHCOg  =  84.) 

This  salt  is  made  from  the  commercial  bicarbonate  by  the  following 
formula : — 

Take  of  Commercial  bicarbonate  of  sodium,  in  powder,  64  troyounces. 
Distilled  water 6  pints. 

Introduce  the  powder  into  a  suitable  conical  glass  percolator,  cover  it 
-with,  a  piece  of  wet  muslin,  and  pour  the  water  gradually  upon  it. 
When  the  liquid  has  ceased  to  drop,  or  when  the  washings  cease  to  pre- 
cipitate a  solution  of  sulphate  of  magnesium,  remove  the  bicarbonate 
of  sodium  from  the  percolator,  and  place  it  on  bibulous  pajDcr  in  a  w^arm 
place ;  if  carbonic  acid  water  w'ere  used  to  wash  the  commercial  salt  all 
trace  of  monocarbouate  would  of  necessity  be  removed. 

This  was  made  officinal  in  the  fifth  edition  of  the  United  States  Phar- 
macopoeia, and  is  much  to  be  preferred  for  medicinal  uses  to  the  commer- 
cial article,  it  being  comparatively  free  from  unpleasant  taste ;  the  tests 
are  given  below  for  this  preparation. 

A  white,  opaque  powder,  permanent  in  the  air,  odorless,  having  a 
cooling,  mildly  saline  taste,  and  a  slightly  alkaline  reaction.  Soluble  in 
12  parts  of  water  at  15°  C.  (59°r.),  and  insoluble  in  alcohol.  It  is 
decomposed  by  hot  water.  When  heated  to  about  70°  C.  (158°  F.),  the 
salt  begins  to  lose  moisture  and  carbonic  acid  gas,  and,  on  continued 
heating,  loses  about  37  per  cent,  in  weight.  At  a  red  heat,  the  anhy- 
drous residue  melts ;  and  a  fragment  of  the  salt  imparts  an  intense 
yellow  color  to  a  non-luminous  flame.  The  aqueous  solution,  on  being 
heated,  disengages  carbonic  acid,  and  finally  contains  carbonate  of 
sodium. 

A  1  per  cent,  solution  of  the  salt,  supersaturated  with  nitric  acid, 
should  yield  at  most  only  a  slight  opalescence  with  test-solution  of  nitrate 
of  silver  (limit  of  chloride),  or  chloride  of  barium  (limit  of  sulphate). 
On  heating  a  small  quantity  of  the  salt  with  solution  of  soda,  no  am- 
moniacal  vapor  should  be  given  olf.  If  2  gm.  of  the  salt  be  dissolved, 
Avith  very  gentle  agitation,  in  30  c.c.  of  cold  water,  and  the  solution 
added  to  a  cold  solution  of  0.3  gm.  of  mercuric  chloride  in  6  c.c.  of 
water,  only  a  white  cloud,  but  neither  a  red  precipitate  nor  a  red  color 
should  make  its  appearance  within  three  minutes  (absence  of  more  than 
about  3  per  cent,  of  carbonate). 

To  neutralize  4.2  gm.  of  bicarbonate  of  sodium  should  require  not 
less  than  49.5  c.c.  of  the  volumetric  solution  of  oxalic  acid  (correspond- 
ing to  at  least  99  per  cent,  of  bicarbonate  of  sodium). 
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Tlic  l)<'s(  j)i-()ccss  for  propariiitr  this  salt  is  a  iiKKlificiitioi)  of  that  cdjuj- 
nally  j)ro|)(»sc<l  hy  J  )r.  I'laiiklin  \i.  Siiiitli,  ol"  J'x'lh'foiitc,  J*a.  'J'h<- 
(•r\stallizc(l  cai'lxnialf  )>aitiy  cnldicsccd,  oi-  a  iiii.xtiirc  of  the  crvstallizf-d 
ami  (h'icd,  in  j)r<)]Mi-  proportion,  is  placed  in  a  wooden  l)ox,  njxin  a  jiei'- 
foi'ated  false  bottom,  ;uid  earltoiiic  aei<l  j^as  (}:;('ner:ited  l)\-  the  aetioii  ol' 
dilute  sidphurie  acid  on  niarMe)  is  passed  into  it.  ( )uintr  to  the  strong 
allinitv  (•("  the  monoc:U"l)onate  lor  a  Inrllicr  dit.-e  of  carhonic  acid,  the 
hicarhonate  is  <>enerated  in  this  simple  way.  As  met  with  in  the  shojts, 
l)icarl)onate  of  sodinm  is  a  dry,  white  powder,  slijxhtly  alkaline,  jx-i-ma- 
neiit  in  the  air,  soluhle  in  l.'i  parts  of  coM  water,  decomposed  hv  a  hoii- 
in«>;  temperature.  The  conunercial  artiele  1  have  ji:enerally  found  to 
<'()ntain  some  sesqui-  or  monocarbc^uate.  The  taste  betrays  tliis,  as  also 
the  fact  of  its  readily  preei])itatni<j:;  carbonate  of  mat;nesinin  from  a  cold 
solntiou  of  K])som  salts,  which  well-made  bicarbonate  will  not  ;  also 
the  foi-mation  of  a  reddish  precipitate  with  corrosive  sublimate.  This 
im])urity,  the  result  of  defective  preparation,  although  not  very  im]>or- 
taut,  renders  this  remedy  less  agreeable,  and,  iu  view  of  its  employment 
in  etferveseino;  jiowders,  etc.,  less  effective.  The  proj)ortion  of  carbonic 
acid  given  off  from  bicarl)onate  of  sodium  by  treating  it  with  acids  ex- 
ceeds oO  ])er  cent.,  so  that  it  is  one  of  the  most  })roductive  articles  for 
this  pin-pose.  It  enters  into  effervescing  soda,  Scidlitz,  yeast,  and  s<»me 
other  powders,  in  which  tartaric  acid  is  employed  to  decompose  it ;  the 
})roportion  being  35  parts  of  the  acid  to  40  of  the  l)icarbonate. 

Sodium  salcratus  is  now'  employed  in  immense  quantities  as  an  adul- 
teration of  the  proper  salcratus,  and  as  a  substitute  for  bicarbonate  of 
sodium;  it  is,  generally,  an  imperfect  substitute  for  the  officinal  liicar- 
bonate  of  sodium. 

Bicarbonate  of  sodium  is  used  in  medicine  as  a  mild  antacid ;  it  Ls 
very  cheap,  though,  I  think,  inferior  to  bicarbonate  of  potassimii  for 
the  purpose.     Dose,  S']  to  5j,  iu  carbonic-acid  ^\"atcr  if  at  hand. 

(For  effervescing  powders,  see  Extemporaneous  Prescrijitions.) 

Corresponding  in  physical  properties  and  reactions  of  identity  to  the 
preceding  (see  Sodii  JJicarbonas). 

A  1  per  cent,  aqueous  solution  of  the  salt,  acidulated  with  nitric 
acid,  should  not  yield  an  immediate  precipitate  with  test-solution  of 
nitrate  of  silver  (limit  of  chloride),  or  of  chloride  of  liarium  (limit  of 
sulphate).  If  a  portion  of  the  salt  be  agitated  with  a  (juantity  of  Avater 
insufficient  to  dissolve  it,  the  cold  filtrate  should  not  yield  more  than  a 
slight  precipitate  wdtli  a  concentrated  solution  of  sulphate  of  magnesium 
(limit  of  carbonate). 

To  neutralize  4.2  gm.  of  the  salt  should  require  not  less  than  47.5 
c.c.  of  the  volumetric  solution  oi'  (xxalic  acid  (corresponding  to  at  least 
95  per  cent,  of  l)i<?arbonate  of  sodium). 

Sodii  Biml^jhis,  U.S.  P.    [Bmdjjhitc  of  Sodium.    XaHSOg  =  104.) 

Bisulphite  of  sodium  should  be  kept  in  well-stopped  vessels. 
This  salt  is  prepared  by  completely  saturating  carbonate  of  sodium 
with  sulphurous  ai^id  gas,  and  eva}iorating  carefully  and  crvstalliziug. 
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Opaque,  prismatic  crystals,  or  a  crystalline  or  granular  powder,  slowly 
oxidized  and  losing  sulphurous  acid  on  exposure  to  air,  having  a  faint, 
sulphurous  odor,  a  disagreeable,  sulphurous  taste,  and  an  acid  reaction. 
Soluble  in  4  parts  of  water,  and  in  72  parts  of  alcohol  at  15°  C.  (59°  F.) ; 
in  2  parts  of  boiling  water,  and  in  49  parts  of  boiling  alcohol.  When 
strongly  heated,  the  salt  decrepitates  and  is  converted  into  sulphur  and 
sulphate  of  sodium.  A  small  fragment  of  the  salt  imparts  to  a  non- 
luminous  flame  an  intense  yellow  color,  not  appearing  more  than  tran- 
siently red  when  observed  through  a  blue  glass.  On  adding  hydro- 
chloric acid  to  an  aqueous  solution  of  the  salt,  sulphurous  vapors  are 
evolved,  and  the  solution  does  not  become  cloudy  (difference  from  hypo- 
sulphite). 

A  1  per  cent,  aqueous  solution  of  the  salt,  acidulated  with  hydro- 
chloric acid,  should  not  yield  more  than  a  faint  cloudiness  with  test- 
solution  of  chloride  of  barium  (limit  of  sulphate). 

If  0.26  gm.  of  the  salt  be  dissolved  in  10  c.c.  of  water,  and  a  little 
gelatinized  starch  added,  at  least  45  c.c.  of  the  volumetric  solution  of 
iodine  should  be  required  before  a  permanent  blue  tint  appears  after 
stirring  (corresponding  to  at  least  90  per  cent,  of  pure  bisulphite  of 
sodium). 


Sodii  Boras,  U.  S.  P.     (Borate  of  Sodium.     ISTa^BA-lOHoO  =  382.) 

[Boirix.) 

Borax  is  found  native  in  Thibet,  and  imported  in  a  crude  condition 
from  India,  also  manufactured  from  native  boracic  acid  in  Tuscany. 
It  is  also  found  in  large  quantities  as  a  ciystalline  deposit  at  the  bottom 
of  the  borax  lakes  in  California.  These  deposits  are  continually  renewed 
by  crystallization  from  the  lake  waters  as  fast  as  the  borax  is  removed. 
In  its  refined  condition  it  is  in  large  and  handsome  white  crystals,  semi- 
transparent,  with  slight  alkaline  reaction,  and  slightly  alkaline  not  dis- 
agreeable taste,  soluble  in  12  parts  of  cold  water.  Borax  consists  of  two 
equivalents  of  boracic  acid  and  one  of  sodic  oxide.  The  proportion  of 
water  of  crystallization  appears  to  vary  with  the  process  of  crystalliza- 
tion, though  generally,  as  stated  in  the  syllabus,  ten  equivalents.  This 
salt  is  called  bi-horate  of  sodium,  because  it  contains  two  equivalents  of 
its  acid  constituent,  and  si;6-borate  of  sodium  because  it  is  alkaline  in 
its  reaction.  It  is  thus  anomalous  in  its  relation  to  nomenclature.  Its 
composition  can  only  be  explained  by  considering  it  a  compound  of  sodic 
oxide,  Xa20,  and  two  of  B.p^.     Na202B203  =  Na2B,07. 

It  is  a  diuretic  and  antacid,  and  by  some  is  said  to  promote  contrac- 
tion of  the  uterus,  to  which  end  it  is  associated  with  ergot.  It  is  a  very 
favorite  addition  to  gargles  and  mouth-washes — being  much  prescribed 
for  the  sore  mouth  of  infants,  triturated  with  sugar,  1  part  to  7,  and 
touched  to  the  tongue,  or  blown  into  the  mouth  through  a  quill. 

It  is  remarkable  for  its  whitening  effect  upon  ointment,  upon  which 
it  seems  to  act  by  its  sub-alkaline  properties,  partially  saponifying  them 
without  materially  diminishing  their  bland  and  emollient  effects. 

Colorless,  transparent,  shining,  monoclinic  prisms,  slightly  efflorescent 
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in  dry  air,  odorless,  having  a  mild,  oooling,  sweetish,  afterward  some- 
what alkaline  taste,  and  an  alkaline  reaction.  Soluble  in  10  parts  of 
water  at  15°  C  (59°  F.),  and  in  0.5  part  of  boiling  water  ;  insoluljle  in 
alcohol.  At  80°  C.  (176°  F.)  it  is  soluble  in  1  part  of  glycerin,  ^\llen 
heated,  the  powdered  salt  begins  to  lose  water,  then  melts,  on  further 
heating  swells  up  and  forms  a  white,  porous  mass,  which,  at  a  red  heat, 
fuses  to  a  colorless  glass,  with  complete  loss  of  water  of  crystallization 
(47.1  per  cent.)..  A  fragment  of  the  salt  imparts  an  intense  yellow  color 
to  a  non-luminous  flame.  The  saturated  aqueous  solution,  on  the  addi- 
tion of  sulphuric  acid,  deposits  shining  cr}^stalline  scales,  which  impart 
a  green  color  to  the  flame  of  alcohol. 

The  aqueous  solution  should  not  effervesce  with  acids  (absence  of  car- 
bonate), and  should  not  be  precipitated  nor  be  rendered  cloudy  by  test- 
solution  of  carbonate  of  sodium  (absence  of  alkaline  earths),  nor  be 
affected  by  hydrosulphuric  acid  (absence  of  metals).  A  one  per  cent, 
solution,  strongly  acidulated  with  nitric  acid,  should  not  be  rendered 
turbid  by  the  addition  of  a  few  drops  of  test-solution  of  chloride  of 
-barium  (limit  of  sulphate),  or  nitrate  of  silver  (limit  of  chloride). 

Soclii  Ccvrhonas,  U.  S.  P.     ( Carbonate  of  Sodium. — Sal  Soda, 
Wasking  Soda.     NaaCOglOHgO  =  286.) 

Carbonate  of  sodium  should  be  kept  in  well-closed  vessels. 

Carbonate  of  sodium  is  found  native,  and  is  also  extracted  from  the 
•aslies  of  sea  plants,  in  which  case  it  is  called  barilla,  or  kelp  ;  it  is,  how- 
ever, chiefly  produced  on  a  very  large  scale  by  calcining  sulj)hate  of 
sodium  with  small  coal  and  chalk,  which,  by  the  abstraction  of  oxygen, 
reduces  it  into  sulphuret,  and  then  from  the  presence  of  the  chalk  into 
carbonate  of  sodium  ancl  sulphuret  of  calcium,  jSTa^S+CaCOg  =  CaS+ 
jSI'a2C03.  The  carbonate  is  separated  by  digestion  with  hot  water,  evap- 
orated, further  carbonated,  reclissolved,  and  crystallized. 

One  of  the  most  important  sources  of  this  salt  is  cryolite.  'Wlien 
this  mineral,  mixed  with  chalk,  is  cautiously  heated  to  redness,  but  not 
to  fusion,  fluoride  of  calcium  and  aluminate  of  sodium  are  produced. 
The  aluminate  of  sodium  being  soluble  in  water  and  decomposed  by 
carbonic  acid,  which  precipitates  hydrate  of  aluminium  and  yields  car- 
bonate of  sodium. 

The  chief  use  of  carbonate  of  sodium  is  in  the  arts  and  in  domestic 
economy  as  a  detergent,  and  in  the  preparation  of  numerous  officinal 
and  other  carbonates  and  salts  of  sodium.  It  is  extremely  soluble  in 
water,  and  efflorescent,  and  contains  62  per  cent,  of  water  of  cn^stalliza- 
tion,  which  may  be  dissipated  by  heat.  (It  is  not  commonly  adulterated. 
Dose,  as  an  antacid,  gr.  x  to  oss.) 

Large,  colorless,  monoclinic  crystals,  rapidly  efflorescing  in  d^^'  air 
and  falling  into  a  white  powder,  odorless,  having  a  sharp,  alkaline  taste, 
and  an  alkaline  reaction.  Soluble  in  1 .6  parts  of  water  at  1 5°  C.  (59°  F.), 
in  0.09  part  at  38°  C.  (100.4°  F.),  and  in  0.25  part  of  boiling  water ; 
insoluble  in  alcohol.  When  heated  to  about  35°  C.  (95°  F.),"the  salt 
melts;  on  further  heating,  all  the  water  (62.9  per  cent.)  gradually 
escapes,  and,  at  a  red  heat,  the  anhydrous  residue  fuses.  Afrao-ment 
16 
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of  the  salt  imparts  an  intense  yellow  color  to  a  non-luminous  flame. 
The  aqueous  solution  strongly  effervesces  on  the  addition  of  an  acid. 

The  aqueous  solution  should  be  free  from  suspended  or  colored 
impurities,  and,  after  being  supersaturated  with  nitric  acid,  should  not 
yield  more  than  a  trifling  precipitate  with  test-solution  of  nitrate  of 
silver  (limit  of  chloride),  or  of  chloride  of  barium  (sulphate).  The 
aqueous  solution  should  remain  unaffected  by  hydrosulj)huric  acid,  either 
before  or  after  being  supersaturated  with  hydrochloric  acid  (absence  of 
metals).  A  solution  of  the  salt  acidified  by  the  last-named  acid,  when 
supersatm-ated  mth  ammonia  and  boiled,  should  not  yield  a  gelatinous 
precipitate  (alumina). 

To  neutralize  7.15  gm.  of  carbonate  of  sodium  should  require  not  less 
than  49  c.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to 
at  least  98  per  cent,  of  pure,  crystallized  carbonate  of  sodium). 

JSodii  Carbonas  Exsiccatus,  U.  S.  P.     {Dried  Carbonate  of  Sodium.) 
Carbonate  of  sodium,  two  hundred  parts 200 

To  make  one  hundred  parts 100 

Break  the  salt  into  small  fragments,  allow  it  to  effloresce  by  exposm'e 
to  warm  air  for  several  days,  then  expose  it  to  a  temperature  of  about 
45°  C.  (113°  F.)  until  it  has  been  converted  into  a  white  j^owder  weigh- 
ing one  hundred  (100)  parts,  pass  the  powder  through  a  sieve,  and  pre- 
serve it  in  well-stopped  bottles. 

This  is  the  form  in  Avhich  carbonate  of  sodium  is  most  conveniently 
given  in  powder  or  pill.  It  is  a  milder  antacid  than  the  corresponding 
salt  of  potassium.  The  dose  of  dried  carbonate  of  sodium  is  gr.  v  to 
XV.     It  enters  into  the  composition  of  some  tonic  and  antacid  pills. 

A  white,  very  hygroscopic  powder,  responding  to  the  tests  and  reac- 
tions mentioned  under  Sodii  carbonas. 

To  neutralize  2.65  gm.  of  dried  carbonate  of  sodium  should  requhe 
not  less  than  36.3  c.c.  of  the  volumetric  solution  of  oxalic  acid  (corre- 
sponding to  at  least  72.6  per  cent,  of  anhydrous  carbonate  of  sodium). 

Sodii  Chloras,  U.  S.  P.     {Chlorate  of  Sodium.     NaClOg  =  106.4.) 

Chlorate  of  sodium  should  be  kept  in  well-stopped  bottles,  and  should 
not  be  triturated  with  readily  oxidizable  or  combustible  substances. 

Wittstein  recommends  the  following  formula  for  obtaining  this  salt, 
first  making  bitartrate  of  sodium,  with  9  parts  of  crystals  of  carbonate 
of  sodium  and  9.5  of  tartaric  acid,  and  adding  the  hot  solution  to  a 
solution  of  8  parts  of  potassium  chlorate.  The  cold  liquid  is  to  be  fil- 
tered from  the  potassium  bitartrate  evaporated  and  crystallized. 

Chlorate  of  sodium  may  be  used  in  the  dose  of  gr.  xv  to  f.5ss,  in  the 
cases  for  which  chlorate  of  potassium  is  prescribed,  and  is  jjreferred  to 
chlorate  of  potassium  sometimes  on  account  of  greater  solubility. 

Colorless,  transparent  tetrahedrons  of  the  regular  system,  permanent 
in  dry  air,  odorless,  having  a  cooling,  saline  taste,  and  a  neutral  reaction. 
Soluble  in  1.1  parts  of  water,  and  in  40  parts  of  alcohol  at  15°  C. 
(59°  P.);  in  0.5  part  of  boiling  water,  and  in  43  parts  of  boiling 
alcohol.    When  heated,  the  salt  melts  and  afterwards  gives  off  a  portion 
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of  its  oxygen,  finally  leaving  a  residue  of  a  neutral  reaction  completely 
soluble  in  water.  A  fragment  of  this  residue  impairs  to  a  non-luiiiinou- 
tiaiiic  an  intense  yelknv  color,  n(^t  ai)pearing  more  than  transiently  red 
when  observed  through  a  blue  glass;  and  its  aqueous  solution,  acidu- 
lated with  nitric  acid,  yields,  Avith  test-solution  of  nitrate  of  silver,  a 
^vhite  precipitate  soluble  in  ammonia. 

The  aqueous  solution  of  the  salt  should  not  produce  a  white,  crystal- 
line precipitate  on  the  addition  of  a  saturated  solution  of  bitartrate  of 
sodium  (absence  of  potassium).  A  dilute,  aqueous  sc^lution  slujuld  yield 
no  i)recipitate  with  test-solution  of  chloride  of  barium  (sulphate),  or  of 
oxalate  of  ammonium  (calcium),  and  at  most  only  a  faint  cloudiness 
with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 

Sodii  Chloridwn,  U.  S.  P.     {Chloride  of  Sodium,     XaCl  =  584.) 

Common  salt  is  a  native  mineral  substance  found  in  various  parts  of 
the  world,  and,  in  solution,  a  constituent  of  numerous  spi'ings,  from 
Avhich  it  is  readily  obtained  by  evaporation.  It  is  also  one  of  the  ])ro- 
ducts  of  the  evaporation  of  sea-water. 

It  is  found,  in  commerce,  in  crystals  called  rock  salt,  or  usually  in  a 
granulated  or  fine  dry  powder.  It  is  soluble  in  aljout  3  parts  of  water ; 
nearly  insoluble  in  alcohol,  and  contains  no  water  of  crystallization ;  its 
chief  use,  that  of  a  condiment  and  antiseptic,  is  well  known.  It  is  an 
emetic  in  large  doses ;  externally  stimulant.  Salt-baths,  with  or  Mithout 
friction,  are  useful  appliances  of  the  physician. 

White,  shining,  hard,  cubical  crystals,  or  a  crystalline  powder,  per- 
manent in  the  air,  odorless,  having  a  purely  saline  taste,  and  a  neutral 
reaction.  Soluble  in  2.8  parts  of  water  at  15°  C.  (59°  F.),  and  in  2.5 
parts  of  boiling  water ;  almost  insoluble  in  alcohol.  When  heated,  the 
salt  decrepitates ;  at  a  red  heat  it  melts,  and  at  a  still  higher  temperature 
it  is  slowdy  volatilized  with  partial  decomposition.  A  fragment  of  the 
salt  imparts  to  a  non-luminous  flame  an  intense  yellow  color,  not  appear- 
ing more  than  transiently  red  -s^'hen  observed  through  a  blue  glass.  The 
aqueous  solution,  acidulated  with  nitric  acid,  yields,  with  test-solution 
of  nitrate  of  silver,  a  wdiite  precipitate  soluble  in  ammonia. 

An  aqueous  solution  of  the  salt  should  yield  no  precipitate  or  cloudi- 
ness on  the  addition  of  test-solution  of  carbonate  of  sodium  (alkaline 
earths),  chloride  of  barium  (sulphate),  or  hydrosulphuric  acid  or  sul- 
phide of  ammonium  (metals).  If  2  gm.  of  the  salt  be  digested  with 
20  gm.  of  alcohol,  the  cold  and  filtered  alcoholic  solution  evaj^orated  to 
dryness,  the  residue  dissolved  in  water,  a  little  gelatinized  starch  added, 
and  subsequently  chlorine  water,  drop  by  dro]3,  no  colored  tint  should 
make  its  appeai'ance  at  the  line  of  contact  of  the  two  liquids  (absence 
of  iodide  or  bromide). 

1  gm.  of  chloride  of  sodium,  when  completely  precij^itated  by  nitrate 
of  silver,  should  yield  2.450  gm.  of  dry  chloride  of  silver. 

Sodii  Oitras.     ( Cittrde  of  Sodium.     XagCgH^O-HoO.) 

Citric  acid  being  a  tribasic  acid  fiu'nishes  three  salts  with  sodium,  of 
W'hich  the  most  desirable  appears  to  be  that,  the  composition  of  which 
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is  given  above.  It  is  easily  made  by  adding  two  equivalents  of  bicar- 
bonate of  sodium  to  one  of  citric  acid,  evaporating  and  ciystalliziug. 
These  proportions  would  indicate  approximately  1  ounce  of  bicarbo- 
nate of  sodium  to  10  drachms  of  citric  acid.  It  forms  needles  of  a 
pleasant  sub-acid  taste.  If  the  basic  citrate  is  prepared  the  proportion 
of  bicarbonate  should  be  increased  to  1  ounce  and  a  half,  and  the  salt 
would  then  correspond  more  nearly  with  the  officinal  citrate  of  potas- 
sium. Its  taste  is  free  from  bitterness,  and  it  is  recommended  as  a 
pleasant  saline  cathartic.     Dose,  6  to  12  drachms. 

Sodii  Eihylas.     [Sodium  Ethylate  or  Caustie  Alcohol.     ^slC^H^O.) 

This  preparation  was  introduced  to  the  medical  profession  by  Dr. 
B.  W.  Richardson,  of  England,  who  claims  that  it  possesses  peculiar 
virtues  as  a  caustic,  especially  for  the  destruction  of  vascular  growths. 
The  following  is  the  formula  he  proposes  for  its  use : 

Put  half  a  fluidounce  of  absolute  alcohol  (sp.  gr.  0.795)  into  a  2- 
ouuce  test-tube.  Set  the  test-tube  up  in  a  bath  of  water  at  50°  F.,  and 
add,  in  small  pieces  at  a  time,  cuttings  of  pure  metallic  sodium.  A 
gas,  hydrogen  will  at  once  escape.  Add  the  sodium  until  the  gas  ceases 
to  escape,  then  raise  the  temperature  of  the  water-bath  to  100°  F.,  and 
add  a  little  more  sodium.  When  the  gas  again  ceases  to  escape,  stop 
adding  sodium,  or  if  the  fluid,  which  by  this  time  will  be  of  a  gelatinous 
consistency,  should  crystallize,  then  stop.  Afterwards  cool  down  to 
50°  F.,  and  add  half  a  fluidounce  more  of  absolute  alcohol.  The  ethylate, 
as  thus  prepared,  must  be  kept  in  a  glass-stoppered  vial,  well  protectee! 
against  exposure  to  light  and  moistm-e,  as  it  is  apt  to  be  decomposed 
into  ordinary  caustic  soda.  (For  additional  information  on  this  subject, 
see  Amer.  Jour.  Pharm.,  1879,  page  195.) 

Sodii  Hypophosphis,  U.  S.  P.     [Hypophosphite  of  Sodium. 
NaH^PO^Hp  =  106.) 

Hypophosphite  of  sodium  should  be  kept  in  well-stopped  bottles. 
This  is  prepared  by  double  decomposition  between  hypophosphite  of 
calcium  and  crystallized  carbonate  of  sodium. 

Take  of  Hypophosphite  of  calcium          .         .       6  ounces. 
CrystalUzed  carbonate  of  sodium       .10       " 
Water A  sufficient  quantity. 

Dissolve  the  hypophosphite  in  4  pints  of  water,  and  the  carbonate  in 
1^  pints;  mix  the  solutions,  pour  the  mixture  on  a  filter,  and  lixiviate 
the  precipitate  of  carbonate  of  calcium,  after  draining,  with  water,  till 
the  filtrate  measures  6  pints.  Evaporate  this  liquid  carefully  till  a 
pellicle  forms,  and  then  stir  constantly,  continuing  the  heat  till  it  granu- 
lates. In  this  state  the  salt  is  pure  enough  for  medical  use;  but,  if 
desired  in  crystals,  treat  the  granulated  salt  with  alcohol  (sp,  gr.  .835), 
evaporate  the  solution  till  syrupy,  and  set  it  by  in  a  warm  place  to 
crystallize. 

It  is  given  with  the  other  salts  of  hypophosphorous  acid  as  a  tonic, 
especially  applicable  to  phthisis.     Dose,  5  grains  three  times  a  day. 
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Small,  colorless  or  white,  rectaii<^iilar  j)lat<'s,  or  a  white,  graiiiilar 
])0W(ler,  deliquescent  on  exposure  to  air,  odorless,  having  a  sweetish, 
saline  taste,  and  a  neutral  reaction.  Soluble  in  1  part  of  water,  and  in 
30  parts  of  alcohol  at  15°  C.  (59°  F.);  in  0.12  part  of  boiling  water, 
and  in  1  part  of  boiling  alcohol.  When  heated  in  a  dry  test-tube,  the 
salt  loses  water,  then  evolves  a  s[)ontaneously  intianiniable  gas  (j)hos- 
phoretted  hydrogen),  burning  with  a  bright,  yellow  flame.  A  fragment 
of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow  color,  not 
appearing  more  than  transiently  red  when  observed  through  a  blue 
glass.  On  triturating  or  heating  the  salt  with  an  oxidizing  agent,  the 
mixture  will  explode.  The  aqueous  solution  yields,  with  tcst-S(jlution 
of  nitrate  of  silver,  a  white  [)recipitate,  which  rai)id]y  turns  Ijrown  and 
black ;  and,  when  acidulated  ^^•ith  hydrochloric  acid,  and  added  to 
excess  of  test-solution  of  mercuric  chloride,  it  first  produces  a  Avhite 
precipitate  of  calomel,  and,  on  further  addition,  metallic  mercury 
separates. 

The  aqueous  solution  of  the  salt  should  not  eifervesce  on  the  addition 
of  an  acid  (absence  of  carbonate),  and  should  not  be  precipitated  nor 
be  rendered  cloudy  by  test-solution  of  oxalate  of  ammonium  (absence 
of  calcium),  nor  by  a  saturated  solution  of  bitartrate  of  sodium  (absence 
of  potassium).  After  being  acidulated  with  hydrochloric  acid,  it  should 
not  produce  a  white  precipitate  or  cloudiness  with  test-solution  of 
chloride  of  barium  (sulphate).  On  mixing  the  aqueous  solution  with 
test-solution  of  magnesium,  not  more  than  a  slight  cloudiness  should 
make  its  appearance  (limit  of  phosphate). 

Sodii  HyposulpMsj  U.  S.  P.     {Hyposulphite  of  Sodium. 
Na^SA'^HoO  =  248.) 

Hyposulphite  of  sodium  should  be  kept  in  well-stopped  bottles. 

This  salt,  which  is  very  extensively  used  by  photographers  for  the 
solution  of  the  unaltered  iodide  of  silver,  may  l)e  economically  pre- 
pared by  the  following  process:  16  oz.  finely-poM'dered  crystallized  car- 
bonate of  sodium  are  mixed  with  5  oz.  floAvers  of  sul]ihur,  and  heated 
in  a  porcelain  dish,  with  constant  agitation,  until  it  takes  fire  and  burns 
to  sulphite  of  sodium ;  this  is  dissolved  in  water  and  boiled  with  sul- 
phur, by  which  another  equivalent  of  this  element  is  taken  up,  so  as  to 
form  the  hyposulphite  Nag+SOg-l-S  =  Na2S203;  it  is  then  evaporated 
to  crystallization. 

It  has  been  recommended  in  various  diseases  as  a  resolvent,  alteratiA-e, 
and  sudorific,  and  also  as  a  solvent  for  biliary  concretions ;  5ss  to  5j  of 
it  is  given  in  the  course  of  a  day  in  solution  or  preferably  in  syrup. 
Externally,  it  has  been  employed  as  a  bath  in  quantities  of  from  1  to 
4  ounces  dissolved  in  the  necessary  quantity  of  AA'ater,  and  with  the  sub- 
sequent addition  of  3  fluidouuces  of  diluted  sulphuric  acid  for  each 
ounce  of  the  salt,  so  as  to  liberate  the  hyposulphurous  acid,  which  im- 
mediately decomposes  into  sulphur  and  sulphurous  acid. 

Large,  colorless,  transparent,  monoclinic  prisms  or  plates,  efilorescent 
in  dry  air,  odorless,  having  a  cooling,  somewhat  bitter  and  sul]ihurous 
taste,  and  a  neutral  or  faintly  alkaline  reaction.    Soluble  in  1.5  parts  of 
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water  at  15°  C.  (59°  F.), and  in  0.5  part  of  boiling  water;  in  the  latter 
case  with  j^artial  decomposition ;  insoluble  in  alcohol.  When  rapidly 
heated  to  about  50°  C.  (122°  F.),  the  salt  melts;  when  slowly  heated 
until  it  is  effloresced,  and  afterward  to  100°  C.  j(212°  F.),  it  loses  all  its 
water  (36.3  per  cent.),  and  at  a  low  red  heat  it  is  decomposed.  A  frag- 
ment of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow  color, 
not  appearing  more  than  transiently  red  when  observed  through  a  blue 
glass.  The  aqueous  solution  dissolves  chloride  or  oxide  of  silver,  and 
discharges  the  color  of  solution  of  iodized  starch  and  of  solution  of 
iodine.  Sulphuric  acid  added  to  the  solution  gives  rise  to  the  odor  of 
burning  sulphur,  and  causes  a  white  precipitate  of  sulphur  (diflference 
from  bisulphite  and  sulphite). 

A  solution  of  the  salt  in  80  parts  of  water  should  not  be  rendered 
cloudy  by  a  few  drops  of  test-solution  of  chloride  of  barium  (absence 
of  sulphate),  and  a  concentrated  solution  should  not  effervesce  when 
added  to  diluted  acetic  acid  (absence  of  carbonate). 

A  solution  of  2  gm.  of  the  salt  in  10  gm.  of  water,  agitated  for  a 
short  time  with  1  gm.  of  iodine,  should  yield  a  colorless  liquid,  with  at 
most  only  a  faint,  Avhite  opalescence  (corresponding  to  about  98  per  cent, 
of  pure  hyposulphite  of  sodium). 

Sodii   Nitras,   U.    S.    P.     (Nitrate  of  Sodium.      Cubic  Nitre.     Chili 
Saltpetre.     NaXOg  =  ^o.) 

Nitrate  of  sodium  should  be  kept  in  well-stoj)ped  bottles. 

This  salt  is  found  in  the  desert  of  Atacama,  in  Peru,  where  it  forms 
beds  of  vast  extent.  The  natural  deposits  contain  chlorides  and  sul- 
phates of  sodium,  and  other  bases  in  variable  proportions.  The  native 
salt,  therefore,  requires  to  be  purified  by  recrystallization  from  twice  its 
weight  of  boiling  water,  when  it  is  generally  sufficiently  pure  for  medic- 
inal purposes.  It  is  used  in  the  manufacture  of  sulphuric  and  nitric 
acids,  and  of  manures.  In  a  state  of  purity,  suitable  for  use  in  medicine, 
it  may  be  made  by  neutralizing  carbonate  of  sodium  with  nitric  acid, 
evaporating,  and  crystallizing.  It  has  been  highly  recommended  in 
dysentery  in  a  dose  of  from  half  an  ounce  to  an  ounce  in  a  day,  in 
mucilage. 

Colorless,  transparent,  rhombohedral  crystals,  slightly  deliquescent  in 
damp  air,  odorless,  having  a  cooling,  saline,  and  slightly  bitter  taste,  and 
a  neutral  reaction.  Soluble  in  1.3  parts  of  water  at  15°  C.  (59°  F.), 
and  in  0.6  part  of  boiling  water ;  scarcely  soluble  in  cold,  but  soluble 
in  40  parts  of  boiling  alcohol.  When  heated  to  about  312°  C.  (594°  F.), 
the  salt  melts,  and,  on  further  heating,  it  is  decomposed,  giving  oif  oxy- 
gen and  leaving  a  residue  which  emits  nitrous  vapors  on  the  addition  of 
sulphuric  acid.  Thrown  upon  red-hot  coals,  the  salt  deflagrates.  A 
fragment  of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow 
color,  not  appearing  more  than  transiently  red  when  observed  through 
a  blue  glass. 

The  aqueous  solution  of  the  salt  should  remain  unaffected  by  hydro- 
sulphuric  acid  or  sulphide  of  ammonium  (absence  of  metals),  also  by 
carbonate  of  ammonium  (absence  of  alkaline  earths),  or  a  saturated  solu- 
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tion  of  bitartrate  of  sodium  (absence  of  potassiiimj.  \i'  jtrevioii-ly 
acidulated  Avith  nitric  acid,  it  should  yield  no  precipitate  or  cloudiness 
with  test-solution  of  nitrate  of  barium  (sulphate),  and  at  most  only  a 
faint  opalescence  with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 
On  adding-  to  a  solution  of  the  salt  a  few  drops  of  solution  of  hydi'osul- 
phui'ic  acid,  then  some  gelatinized  starch,  and  carefully  pouring  a  feu- 
drops  of  chlorine  water  on  top,  no  blue  zone  should  make  its  appear- 
ance at  the  line  of  contact  of  the  two  liquids  (absence  of  iodide). 

If  1  gm.  of  nitrate  of  sodium  be  heated  with  1  gm.  of  concentrated 
sulphuric  acid,  and  the  mixture  be  kept  at  a  red  heat  until  it  ceases  to 
lose  weight,  the  residue  should  weigh  0.835  gm. 

Sodil  Phosphas,  U.  S.  P.     {Phosphate  of  Sodium. 
Na,HPO„12H20  =  358.) 

Phosphate  of  sodium  should  be  kept  in  av ell-stopped  bottles  in  a  cool 
place. 

Phosphate  of  sodium  is  formed  by  digesting  bone-ash  (phosphate  of 
calcium)  in  sulphuric  acid,  thus  liberating  phosphoric  acid.  The  superior 
affinity  of  sulphuric  acid  for  the  lime  causes  them  to  unite  at  the  expense 
of  the  phosphoric  acid,  which  is  thus  liberated  ;  the  sulphate  of  calcium 
being  separated,  carbonate  of  sodinm  is  added  to  the  phosphoric  acid  till 
neutralized,  and  by  crystallizing,  the  pure  phosphate  of  sodium  is  pro- 
duced in  large,  transparent,  efflorescent  crystals. 

It  is  a  tribasic  salt,  consisting  of  1  equivalent  of  phosphoric  acid,  2 
of  sodium,  and  12  of  water  of  crystallization.  The  enormous  proportion 
of  water,  60.3  per  cent,  of  its  weight,  is  a  remarkable  property  of  this  salt. 

Phosphate  of  sodium  is  a  mild  saline  cathartic  and  diuretic.  Dose, 
from  5ij  to  oj,  find  is  chiefly  recommended  by  its  taste,  which  resembles 
that  of  common  salt. 

Large,  colorless,  transparent,  monoclinic  prisms,  speedily  efflorescing 
and  becoming  opaque  on  exposure  to  air,  odorless,  having  a  cooling, 
saline  and  feebly  alkaline  taste,  and  a  slightly  alkaline  reaction.  Soluble 
in  6  parts  of  Avater  at  15°  C.  (59°  F.),  and  in  2  parts  of  boiling  Avater ; 
insoluble  in  alcohol.  When  heated  to  about  40°  C.  (104°  F.),"the  salt 
melts,  yielding  a  clear  liquid,  and,  on  continued  heating  to  near  100°  C. 
(212°  F.),  it  loses  all  its  AA-ater  of  crystallization  (60.3  per  cent.).  A 
fragment  of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yelloAV 
color,  not  appearing  more  than  transiently  red  Avhen  obserA'ed  through, 
a  blue  glass.  The  aqueous  solution  of  the  salt  yields,  Avith  test-solution 
of  magnesium,  a  AAdiite,  crystalline  precipitate,  soluble  in  acids. 

The  aqueous  solution  should  not  eflerA^esce  on  the  addition  of  an  acid 
(absence  of  carbonate).  Acidified  Avith  hydrochloric  acid,  it  should 
remain  unaffected  by  hydrosulphuric  acid  or  sulphide  of  ammonium 
(absence  of  metals)  ;  and,  Avhen  acidified  Avith  nitric  acid,  it  should  not 
yield  more  than  a  faint  cloudiness  Avith  test-solution  of  nitrate  of  barium 
(limit  of  sulphate),  or  nitrate  of  sih'er  (limit  of  chloride). 

If  1  gm.  of  phosphate  of  sodium  be  completely  precipitated  by  test- 
mixture  of  magnesium,  the  AA'ashed,  dried,  and  ignited  precipitate  should 
Avei2;h  0.31  trm. 
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Sodii  Pyrophosphas,  U.  S.  P.     {Pyrophosphate  of  Sodium. 
Na.PsO^lOHp  =  446.) 

This  salt  is  made  officinal  for  the  first  time  in  the  j)resent  revision  of 
the  Pharmacopoeia.  It  is  made  by  heating  phosphate  of  sodium  till  all 
the  water  is  expelled,  and  then  raising  the  heat  to  redness  until  a  solu- 
tion of  it,  tested  with  nitrate  of  silver,  gives  a  white  precipitate  without 
yellow  tinge.  By  heating,  the  orthophosphate  of  sodium  first  loses  its 
water  of  crystallization,  and  then  2  equivalents  of  the  anhydrous  salt 
by  further  heating  part  with  1  molecule  of  water.  2Na2HP04  = 
Na^PgO^+HsO.  By  recrystallizing,  the  salt  combines  with  10  equiva- 
lents of  water  of  crystallization,  and  becomes  the  officinal  salt.  Its  use 
in  pharmacy  is  to  prepare  the  pyrophosphate  of  iron. 

Colorless,  translucent,  monoclinic  prisms,  permanent  in  the  air,  odor- 
less, having  a  cooling,  saline,  and  feebly  alkaline  taste,  and  a  slightly 
alkaline  reaction.  Soluble  in  12  parts  of  water  at  15°  C.  (59°  F.),  and 
in  1.1  parts  of  boiling  water;  insoluble  in  alcohol.  When  heated,  the 
salt  loses  its  water  of  crystallization  (40.36  per  cent.) ;  at  a  higher  tem- 
perature it  fuses,  and,  on  cooling,  concretes  to  a  crystalline  mass.  A 
fragment  of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow 
color,  not  appearing  more  than  transiently  red  when  observed  through 
a  blue  glass.  Its  aqueous  solution  yields,  with  excess  of  test-solution  of 
nitrate  of  silver,  a  white  precipitate  and  a  neutral  filtrate. 

The  aqueous  solution  of  the  salt  should  not  effervesce  on  the  addition 
of  an  acid  (absence  of  carbonate).  Acidified  with  hydrochloric  acid,  it 
should  remain  unaffected  by  hydrosulphuric  acid  or  sulphide  of  ammo- 
nium (absence  of  metals),  and,  when  acidified  with  nitric  acid,  it  should 
not  yield  more  than  a  faint  opalescence  with  test-solution  of  nitrate  of 
barium  (limit  of  sulphate),  or  nitrate  of  silver  (limit  of  chloride). 

Sodii  Salieylas,  U.  S.  P.     {Salicylate  of  Sodium. 
2NaC\H503H20  =  338.) 

This  salt  is  prepared  by  saturating  salicylic  acid  with  solution  of 
sodium  carbonate,  and  evaporating  cautiously  on  a  water-bath. 

It  has  been  recommended  in  rheumatic  affections  and  in  neuralgia. 
It  may  be  used  in  doses  of  10  to  20  grains,  or  even  more. 

Small,  white,  crystalline  j>lates,  or  a  crystalline  powder,  permanent 
in  the  au",  odorless,  having  a  sweetish,  saline,  and  mildly  alkaline  taste, 
and  a  feebly  acid  reaction.  Soluble  in  1.5  parts  of  water,  and  in  6 
parts  of  alcohol  at  15°  C.  (59°  F.) ;  very  soluble  in  boiling  water  and 
in  boiling  alcohol.  When  heated,  the  salt  gives  off  inflammable  vapors, 
and  leaves  an  alkaline  residue  amounting  to  between  30  and  31  per 
cent,  of  the  original  weight,  which  effervesces  Avith  acids,  and  imparts 
to  a  non-luminous  flame  an  intense  yellow  color,  not  appearing  more 
than  transiently  red  when  observed  through  a  blue  glass.  On  super- 
saturating the  aqueous  solution  with  sulphuric  acid,  a  bulky,  white  pre- 
cipitate is  obtained,  which  is  soluble  in  boiling  water,  from  which  it 
crystallizes  on  cooling ;  also  soluble  in  ether,  and  striking  an  intense 
violet  color  with  ferric  salts. 

The  aqueous  solution  should  be  colorless,  and  should  not  effervesce 
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on  the  addition  of  acids  (absence  of  carlxjnate).  A<^itatcd  with  aljout 
15  parts  of  concentrated  sulphuric  acid,  the  salt  should  not  impart  color 
to  the  acid  within  fifteen  minutes  (absence  of  foreign  orgam'c  matter). 
If  a  solution  of  1  gm.  of  the  salt  in  a  mixture  of  50  c.c.  of  alcohol  and 
25  c.c.  of  water  be  acidulated  with  nitric  acid,  the  filtered  solutioi]  should 
jaeld  no  precipitate,  nor  be  rendered  turbid  on  the  addition  of  a  fe^^' 
drops  of  test-solution  of  chloride  of  barium  (absence  of  sulj^hate),  or  of 
nitrate  of  silver  (absence  of  chloride). 

Sodii  Santoninas,  U.  S.  P.     {Santoninate  of  Sodium. 
2NaCi5HiA  •  7H2O  =  698.) 

Santoninate  of  sodium  should  be  kept  in  dark,  amber-colored,  well- 
stopped  vials,  and  should  not  be  exposed  to  light. 

This  salt  is  prepared  by  adding  to  a  hot  alcoholic  solution  of  caustic 
soda  santonine.  •  As  long  as  it  is  dissolved,  by  spontaneous  evaporation 
large  transparent  tabular  crystals  may  be  obtained. 

The  dose  of  santoninate  of  sodium  may  be  stated  at  5  to  10  grains  for 
adults,  and  2  to  5  grains  for  children.  It  is  well  disguised  with  jelly,  or 
in  troches,  with  chocolate  as  an  excipient,  and  is  preferable  to  santonine, 
as  being  more  soluble. 

Colorless,  transparent,  tabular,  rhombic  crystals,  slowly  colored  yellow 
by  exposure  to  light,  slightly  efflorescent  in  dry  au",  odorless,  having  a 
mildly  saline  and  somewhat  bitter  taste,  and  a  slightly  alkaline  reaction. 
Soluble  in  3  parts  of  water,  and  in  12  parts  of  alcohol  at  15°  C.  (59°  F,); 
in  0.5  part  of  boiling  water,  and  in  3.4  parts  of  boiling  alcohol.  When 
heated  to  100°  C.  (212°  F.),  until  it  ceases  to  lose  weight,  the  salt  loses 
18  per  cent,  of  its  weight  (water  of  crystallization).  At  a  higher  heat 
it  chars,  and  finally  leaves  an  alkaline  residue,  which  imparts  an  intense 
yellow  color  to  a  non-luminous  flame.  The  aqueous  solution,  on  the 
addition  of  hydrochloric  acid,  deposits  a  crystalline  precipitate  which 
is  soluble  in  chloroform,  and  which  yields,  with  alcoholic  solution  of 
potassa,  a  scarlet-red  liquid,  gradually  becoming  colorless. 

A  5  per  cent,  aqueous  solution  of  the  salt  should  not  be  precipitated  nor 
be  rendered  turbid  by  test-solution  of  carbonate  of  sodium  (absence  of 
alkaline  earths),  nor  by  picric  or  tannic  acids  (absence  of  alkaloids). 

Liquor  Sodii  Silicatis,  U.  S.  P.     {Solution  of  Silicate  of  Sodium.) 

Solution  of  silicate  of  sodium  should  be  kept  in  well-closed  vessels. 

Solution  of  silicate  of  sodium,  or  soluble  glass,  is  prepared  by  fusing 
together  1  part  of  fine  sand  and  2  parts  dry  sodic  carbonate,  and  dis- 
solving the  product  in  boiling  water.  As  thus  prepared,  it  contains 
about  10  per  cent,  of  NaHO  and  20  per  cent,  of  silica  (SiOa). 

It  has  been  used  to  prevent  putrefaction  or  decay,  and,  in  surgery,  to 
prepare  the  so-called  immovable  bandages.  It  is  used  in  the  arts  as  a 
cement  and  as  a  fire-proof  paint. 

A  semi-transparent,  almost  colorless,  or  yellowish,  or  pale  greenish- 
yellow,  viscid  liquid,  odorless,  having  a  sharp,  saline,  and  alkaline  taste, 
and  an  alkaline  reaction.  The  specific  gravity  of  the  commercial  solu- 
tion is  between  1.300  and  1.400. 
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A  drop  of  the  solution,  when  held  iu  a  nou-luminous  flame,  imparts 
to  it  an  intense  yellow  color.  If  a  portion  of  the  solution,  considerably 
diluted  with  water,  be  supersaturated  with  nitric  acid,  a  gelatinous  or 
pulverulent,  vdiite  precipitate  of  silicic  hydrate  will  be  produced.  A 
small  cpiantity  should  not  produce  any  caustic  eifect  when;  applied  to  the 
skin  (absence  of  an  excessive  amount  of  alkali). 

Sodii  Sulphas,  U.  S.  P.     {Sulphate  of  Sodium.     NajSO^l'OHgO  =^322.) 

{Glauber  Salts.) 

Sulphate  of  sodium  should  be  kept  iu  well-stopped  bottles. 

Sulphate  of  sodium  is  one  of  the  by-products  in  the  manufacture' of 
muriatic  and  nitric  acids  and  chlorinated  lime,  and  is,  consequently,  a 
cheap  and  abundant  chemical.  It  is  one  of  the  constituents  of  sea- 
water,  and  is  contained  in  many  spring  waters.  Upon  exposure  to  dry 
air  it  quickly  eflSoresces,  and,  when  fully  dried,  loses  rather  more  than 
half  its  weight.  It  is  much  used  iu  treating  the  diseases  of  cattle.  It 
is  given  in  doses  of  gr.  x  to  .5j  for  adults,  as  a  cathartic,  and.  in  doses  of 
gr.  XX  to  gr.  XXX  in  dysentery. 

Large,  colorless,  transparent,  monoclinic  prisms,  rapidly  efflorescing 
on  exposure  to  air,  and  ultimately  falling  into  a  white  powder,  odorless, 
having  a  cooling,  saline,  and  somewhat  bitter  taste,  and  a  neutral  reac- 
tion. '  Soluble  in  2.8  parts  of  water  at  15°  C.  (59  F.),  in,  0.25  part  of 
water  at  33°  C  (91.4°  F.),  and  in  0.4  part  of  boiling  water;  insoluble 
in  alcohol.  When  heated  to  about  30°  C.  (86°  F.),  the  salt  melts,  and, 
on  further  heating,  gradually  loses  all  its  water  (55.9  per  cent.).  At  a 
red  heat,  the  anhydrous  salt  melts  without  decomposition.  A  fragment 
of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow  color, 
not  appearing  more  than  transiently  red  when  observed  through  a  blue 
glass.  The  aqueous  solution  yields,  with  test-solution,  of  chloride  of 
barium,  a  white  precipitate  insoluble  in  nitric  acid. 

The  aqueous  solution  of  the  salt  should  not  effervesce  on  the  addition 
of  an  acid  (absence  of  carbonate),  and  should  not  be  affected  by  hydro- 
sulphuric  acid  or  sulphide  of  ammonium  (absence  of  metals).  A  dilute, 
aqueous  solution,  acidulated  with  nitric  acid,  should  yield  no  precipitate, 
or,  at  most,  only  a  slight  one,  on  the  addition  of  test-solution  of  nitrate 
of  silver  (limit  of  chloride),  nor  should  it  give  off  alkaline  vapors  when 
heated  with  soda  (absence  of  ammonia). 

1  gm.  of  sulphate  of  sodium,  when  completely  precipitated  by  chlo- 
ride of  barium,  should  yield  0.723  gm.  of  dry  sulphate  of  barium. 

Sodii  Sulphis,  U.  S.  P.     (Sidjjhite  of  Sodium.     Xa^SOgTH^O  =  252.) 

Sulphite  of  sodium  should  be  kept  in  well-stopped  bottles,  in  a  cool 
place. 

This  salt  may  be  made  by  passing  sulphurous  acid  gas  into  a  solution 
of  sodium  carbonate  until  it  is  thoroughly  saturated,  and  then  adding  as 
much  carbonate  of  sodium  as  was  first  used,  and  then  evaporating  and 
crystallizing. 

It  has  been  used  internally  iu  gastric  affections  accompanied  with, 
fetid  eructations. 
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Tho  (lose  is  from  <i;r.  xx  to  Ix,  liivcn  largely  dilntccl,  and  frequently 
repeated. 

Colorless,  transparent,  nionoclinie  prisms,  efflorescent  in  dry  air,  ctdoi-- 
less,  having  a  cooling,  saline,  and  sulphurous  taste,  and  a  neutral  or  feehly 
alkaline  reaction.  Soluble  in  4  parts  of  water  at  15°  C.  (o9°  F.),  and 
in  O.y  part  of  boiling  water;  only  sparingly  soluble  in  alcohol.  When 
gently  heated,  the  salt  melts,  then  loses  its  water  (50  per  cent.),  and  at  a 
red  heat  it  is  decomposed  and  leaves  a  residue  having  an  alkaline  reaction. 
A  fragment  of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow 
color,  not  appearing  more  than  transiently  red  when  observed  through  a 
blue  glass.  Addition  of  diluted  hydrochloric  acid  to  the  aqueous  solu- 
tion gives  rise  to  the  odor  of  burning  sulphur,  and  the  solution  does  not 
become  cloudy  (difference  from  hyposulphite). 

A  1  per  cent,  aqueous  solution  of  the  salt,  strongly  acidulated  \\nth 
hydrochloric  acid,  should  yield  no  precipitate,  or  at  most  only  a  Mhite 
cloudiness,  on  the  addition  of  a  few  drops  of  test-solution  of  chloride  of 
barium  (limit  of  sulphate). 

If  0.63  gm.  of  the  salt  be  dissolved  in  25  c.c.  of  water,  and  a  little 
gelatinized  starch  added,  at  least  45  c.c.  of  the  volumetric  solution  of 
iodine  should  be  required,  before  a  permanent  blue  tint  appears  after 
stirring  (corres]3onding  to  at  least  90  per  cent,  of  pure  sulphite  of 
sodium). 

Sodii  Sulphocarbolas,  U.  S.  P.     { 8idphocarholate  of  Sodium. 
mCJi,SO,2I{.p  =  232.) 

Sulphocarbolate  of  sodium  is  made  by  precipitating  carbonate  of 
baryta  from  the  solution  of  sulphocarbolate  by  means  of  carbonate  of 
sodium. 

It  is  used  in  gargles,  especially  where  there  is  any  tendency  to  putrid 
ulceration ;  and  is  given  in  mixtures  in  doses  of  10  to  30  grains. 

The  sulphocarbolates  of  lime  and  potassium  may  be  prepared  by  a 
similar  method,  substituting  the  calcium  or  potassium  carbonate  for  the 
sodium  salt. 

Colorless,  transparent,  rhombic  prisms,  permanent  in  the  air,  odorless 
or  nearly  so,  having  a  cooling,  saline,  somewhat  bitter  taste,  and  a  neu- 
tral reaction.  Soluble  in  5  parts  of  water,  and  in  132  parts  of  alcohol 
at  15°  C.  (59°  F.) ;  in  0.7  part  of  boiling  water,  and  in  10  parts  of 
boiling  alcohol.  AVlien  heated,  the  salt  loses  its  water  and  becomes  a 
white  powder.  At  a  higher  temperature  it  emits  inflammable  vapors 
having  the  odor  of  carbolic  acid,  and  leaves  a  residue  amounting  to  36 
per  cent,  of  the  original  weight,  the  filtered  solution  of  which,  acidulated 
with  nitric  acid,  produces  a  white  precipitate  with  test-solution  of 
chloride  of  barium.  A  fragment  of  the  salt  imparts  an  intense  yellow 
color  to  a  non-luminous  flame.  The  dilute,  aqueous  solution  of  the  salt 
is  colored  violet  by  test-solution  of  ferric  chloride. 

A  1  per  cent,  aqueous  solution  of  the  salt  should  not  at  once  be 
rendered  turbid  nor  be  precipitated  by  test-solution  of  chloride  of 
barium  (limit  of  sulphate). 
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Sodii  Sulphovinas.     XaC2Hg,S04H20. 

Sulphovinate  of  sodium  is  prepared  by  mixing  about  equal  parts  of 
concentrated  sulphuric  acid  and  strong  alcohol,  and  heating  afterwards 
by  means  of  a  water-bath  ;  water  is  then  added,  and  carbonate  of  barium 
to  saturation ;  the  solution  of  sulphovinate  of  barium  is  then  exactly 
decomposed  by  a  solution  of  sulj)hate  of  sodium,  and  the  filtrate  evapo- 
rated to  crystallization.  It  crystallizes  in  hexagonal  tables,  is  deliques- 
cent and  very  soluble  in  water;  it  fuses  at  187°  F.,  and  is  decomposed 
above  212°  F. ;  its  taste  is  pleasantly  saline  and  sweet. 

This  salt  has  been  recommended  for  delicate  constitutions  afflicted  with 
weakness  of  the  digestive  organs  and  flatulency.  The  dose,  as  a  laxa- 
tive, is  from  half  an  ounce  to  one  ounce. 

The  impurities  might  be  barium,  detected  by  sulphuric  acid,  or  sul- 
phate of  sodium,  detected  by  chloride  of  barium. 

SocUi  Tungstas.     {Tungstate  of  Sodium.     Na2W0^.) 

ThLs  salt  has  been  introduced  as  a  preservative  of  cotton  and  other 
textile  materials  from  fire.  Tungstic  acid  consists  of  three  equivalents 
of  oxygen  combined  with  one  of  the  metal  tungsten  ;  it  is  obtained  from 
the  native  tungstate  of  calcium  by  digesting  it  with  hydrochloric  acid ; 
chloride  of  calcium  is  dissolved,  and  tungstic  acid  precipitates.  It  ls 
also  obtained  from  wolfram,  a  native  tungstate  of  manganese  and  iron, 
by  digesting  it  in  nitrohydrochloric  acid,  which  dissolves  the  oxides  of 
iron  and  manganese,  and  leaves  the  tungstic  acid  as  a  yellow  powder. 
This  acid  is  quite  insoluble  in  water  and  acids,  but  dissolves  in  alkaline 
solutions.  Tungstate  of  sodium  may  be  formed  by  fusing  the  wolfram 
Avith  carbonate  of  sodium,  and  digesting  in  water,  Avhich  dissolves  out 
the  sodium  salt,  and  on  evaporation  yields  it  in  crystals  containing  two 
equivalents  of  water. 

The  mode  of  using  it  upon  clothing  to  be  protected  from  fire  is  as 
follows : — 

To  three  parts  of  good  (dry)  starch,  add  one  part  of  tungstate  of 
sodium,  and  use  the  starch  in  the  ordinary  way. 

If  the  material  does  not  require  starching,  mix  in  the  proj)ortion  of 
one  pound  of  tungstate  of  sodium  to  two  gallons  of  water — well  satu- 
rate the  fabric  with  this  solution,  and  dry  it. 

The  heat  of  the  iron  in  no  w-dx  affects  the  non-inflammability  of  the 
fabric. 

Sodii  Valerianas.     NaC5ll902  =  124. 

Valerianate  of  sodium  is  made  by  saturating  solution  of  caustic  soda 
with  valerianic  acid,  as  produced  by  the  distillation  of  amylic  alcohol  or 
fusel  oil  from  a  mixture  of  sulphuric  acid  and  bichromate  of  potassium, 
by  which  it  is  converted  into  valerianic  acid,  which  combines  with  the 
soda.  The  valerianate  is  obtained  dry  by  evaporation  and  fusion,  and 
being  broken,  is  in  soft  white  crystalline  pieces,  very  soluble,  deliques- 
cent, with  the  odor  of  valerianic  acid,  and  a  taste  at  first  styptic  and 
afterwards  sweetish ;  it  melts  without  loss  at  285°  F.,  and  concretes  on 
cooling.     Its  use  is  to  prepare  the  other  valerianates  by  double  decom- 
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position.     It  should  he  soluble  in  absolute  alcohol.     (See  Acidura  Vale- 

rinnicum.) 

Solution  of  Tartro-  Citrate  of  Sodium. 

Tartro-citrate  of"  sodium  has  been  recommended,  in  solution,  as  fur- 
nishing a  more  jDermanent  and  cheaper  purgative  lemonade  than  the  justly 
celebrated  citrate  of  magnesium.  I  have  had  l)ut  little  experience  with 
it,  but  propose  the  following  as  a  practicable  formula  for  its  preparation : — 

Take  of  Tartaric  acid 5^.). 

Bicarbonate  of  sodium 5vss  or  q.  s. 

Water fgxss. 

Dissolve  the  acid  in  the  water,  and  add  the  sodium  salt  till  it  is  nearly- 
neutral,  then  filter  and  add — 

Simple  syrup fgiss. 

Tincture  of  fresh  lemon  peel         .        .  f5ss. 

And  lastly — 

Citric  acid, 

Bicarbonate  of  sodium,  of  each      .        .        .        5j- 

Cork  and  bottle  immediately  and  securely.  Dose,  one  bottle,  as  a 
cathartic. 

Sodii  Citro-Tartras  Effervesccns,  Ph.  Br. 

Take  of  Bicarbonate  of  sodium 17  parts. 

Citric  acid 6      " 

Tartaric  acid 8      " 

Mix  them  and  heat  to  200°  F.  to  220°  F.  until  the  particles  aggregate 
to  a  granular  condition.     It  should  be  kept  in  well-closed  bottles. 

Group  3.     Lithium  Salts. 

Lithii  benzoas,  LiC^HjOj.     By  saturating  benzoic  acid  with  carbonate  of  lithium. 
Lithii  bromidum,  LiBr.     By  saturating  hydrobromic  acid  with  carbonate  of  lithium. 
Lithii  carbonas,  LijCOg.     By  precipitating  the  chloride  with  carbonate  of  ammonium, 
lithii  citrate,  LigCgHgO^.     By  saturating  citric  acid  with  carbonate  of  lithium. 
Lithii  salicylas,  2LiC7H503lIoO.     By  heating  salicylic  acid  with  carbonate  of  lithium 
and  water. 

Lithium.     Li  =  7. 

This  is  a  rare  metal  resembling  sodium,  which  floats  on  rock  oil, 
and  is  the  lightest  of  all  known  solids.  Sp.  gr.  .5986.  It  belongs 
to  the  class  of  alkalies,  as  its  carbonate  is  soluble  and  has  an  alkaline 
reaction. 

Lithium  exists  in  small  quantities  in  the  minerals  spodumene  or  tri- 
phane,  petalite,  and  lepidolite,  but  the  most  abundant  source  of  it  has 
been  a  native  phosphate  triphylene,  found  in  Bavaria,  consisting  of 
phosphates  of  iron,  manganese,  and  lithium.  This  mineral  is  dissolved 
in  hydrochloric  acid,  the  iron  peroxidized  by  XO3,  the  solution  diluted, 
and  the  phosphate  of  iron  thrown  down  by  ammonia.  The  manganese 
is  removed  by  H^S,  and  the  filtered  liquid  on  evaporation  calcined  and 
treated  with  alcohol,  which  takes  up  the  chloride  of  lithium.  This 
source  of  lithium  is  said  to  be  now  exhausted.     It  is  also  prepared  from 
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lepiclolite  or  lithium  mica,  in  which  it  is  associated  with  sihca,  ahimina, 
and  potash,  and  from  the  waters  of  Kreuznach,  in  Prussia,  and  of  cer- 
tain mineral  springs  of  Baden. 

All  the  salts  of  lithium  impart  a  red  color  to  flame,  similar  to  that 
from  strontium ;  sodium  hides  this  color.  The  double  phosphate  of 
lithium  and  sodium  is  a  very  insoluble  salt,  requiring  1400  parts  of 
water  at  59°  F.  for  solution ;  hence,  phosphate  of  sodium  is  used  as  a  test 
for  its  soluble  salts. 

Lithii  Benzoas,  U.  S.  P.     {Benzoate  of  Lithium.     LiCyHgOg  =  128.) 

This  salt  can  be  prepared  by  heating  together  1  oz.  of  carbonate  of 
lithium,  9  oz.  of  water,  and  adding  3^  oz.  of  benzoic  acid,  or  until  effer- 
vescence ceases ;  it  is  then  to  be  filtered  and  evaporated.  The  yield  is 
about  equal  to  the  benzoic  acid  employed. 

A  white  powder,  or  small,  shining  scales,  permanent  in  the  air,  odor- 
less, or  having  a  faint  benzoin-like  odor,  of  a  cooling  and  sweetish  taste, 
and  a  faintly  acid  reaction.  Soluble  in  4  parts  of  water  and  in  12  parts 
of  alcohol  at  15°  C.  (59°  F.) ;  in  2.5  parts  of  boiling  water,  and  in  10 
parts  of  boiling  alcohol.  When  heated,  the  salt  fuses;  at  a  higher 
temperature  it  chars,  emits  inflammable  vapors  having  a  benzoin-like 
odor,  and  finally  leaves  a  black  residue  of  an  alkaline  reaction,  which 
imparts  a  crimson  color  to  a  non-luminous  flame.  On  mixing  the 
aqueous  solution  with  a  dihite  solution  of  ferric  sulphate,  a  flesh-colored 
precipitate  is  produced.  If  the  benzoic  acid  be  separated  from  the  salt 
by  precipitation  with  diluted  nitric  acid,  and  thoroughly  washed,  it 
should  respond  to  the  tests  of  purity  mentioned  under  Acidum  Benzoi- 
Gum. 

On  dissolving  the  residue,  left  on  ignition,  in  diluted  hydrochloric 
acid,  and  evaporating  the  filtered  solution  to  dryness,  1  part  of  the  resi- 
due should  be  completely  soluble  in  3  parts  of  absolute  alcohol,  which, 
when  ignited,  should  burn  with  a  crimson  flame,  and  the  addition  of  an 
equal  volume  of  stronger  ether  to  the  alcoholic  solution  should  produce 
no  precipitate  (salts  of  alkalies).  On  dissolving  another  portion  of  the 
residue  in  a  small  quantity  of  water,  the  solution  should  produce  no 
precipitate  with  test-solution  of  oxalate  of  ammonium  (salts  of  alkaline 
earths).  The  aqueous  solution  should  remain  unaffected  by  hydrosul- 
phuric  acid  or  sulphide  of  ammonium  (absence  of  metals). 

Lithii  Bromidum,  U.  S.  P.     {Bromide  of  Lithium.     LiBr  =  86.8.) 

Bromide  of  lithium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  easily  prepared  by  neutralizing  hydrobromic  acid  with 
carbonate  of  lithium,  and  evaporating ;  but  a  more  economical  method 
is  by  decomposing  lithium  carbonate  with  bromide  of  iron. 

Bromide  of  lithium  is  considered  as  the  most  valuable  of  the  bromides 
in  the  treatment  of  epilepsy.  It  contains  92  per  cent,  of  bromine,  and 
is  the  most  soluble  of  the  bromides.  The  ordinary  dose  is  from  5  to  10 
grains ;  but  is  occasionally  prescribed  in  much  larger  doses. 

A  white,  granular  salt,  very  deliquescent,  odorless,  having  a  very 
sharp,  somewhat  bitter  taste,  and  a  neutral  reaction.     Very  soluble  in 
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•water  and  in  alcohol.  At  a  l()>v  I'Ofl  heat  the  salt  fuses,  and  at  a  lii^rhor 
heat  it  is  slowly  volatilized.  A  fragment  of  the  sr.lt  imparts  a  erims(jii 
color  to  a  non-luminous  flame.  If  disulphide  of  carbon  he  ])oured  into 
,a  solu,tion  of  the  salt,  then  chlorine  water  added  drop  by  drop,  and  the 
whole  agitated,  the  disulphide  Avill  acquire  a  yellow  or  yellowish-lji'OAvn 
■color  without  a  violet  tint. 

1  ])art  of  the  salt  should  l^e  completely  solul)le  in  3  parts  of  absolute 
■alc(Jiol,  and  the  addition  of  an  equal  volume  of  stronger  ether  to  the 
alcoholic  solntion,  should  j)roduce  no  precii)itate  (salts  of  alkalies).  On 
dissolving  a  portion  of  the  salt  in  a  small  quantity  of  water,  the  solution 
.should  produce  no  precipitate  with  test-solution  of  oxalate  of  ammonium 
(salts  of  alkaline  earths).  The  aqueous  solution  should  remain  unaffected 
by  hydrosulphuric  acid  or  sulphide  of  ammonium  (absence  of  metals). 

Lithii  Carbonas,  U.  S.  P.     (Carbonate  of  Lithium.     Li^CO^  =  74.) 

Carbonate  of  lithium  is  slowly  precipitated  from  a  solution  of  chloride 
by  the  addition  of  carbonate  of  ammonium  in  excess ;  it  is  then  Avashed 
with  alcohol  and  dried. 

In  the  year  1843,  Alexander  Ure,  of  London,  drew  attention  to  an 
observation  of  Lipowitz,  that  a  solution  of  carbonate  of  lithium  exerts 
a  remarkable  solvent  power  npon  uric  acid,  and  suggested  that  advantage 
might  be  taken  of  this  fact  by  injecting  into  the  bladder  such  a  solution, 
with  a  view  to  dissolve  or  disintegrate  uric  acid  calculi. 

In  1857,  Dr.  Garrod,  of  London,  commenced  its  administration 
internally  in  cases  of  gouty  diathesis  and  chronic  gout.  The  atomic 
weight  of  this  alkali  being  very  low,  it  possesses  a  proportionate  satu- 
rating power  upon  acids,  and  it  has  been  found  by  experiments  that 
carbonate  of  lithium  will  dissolve  urate  of  sodium  from  a  piece  of  gouty 
cartilage  more  efficiently  than  either  bicarbonate  of  potassium  or  of 
sodium.  Dr.  Garrod  found  that  in  doses  of  1  to  4  grains,  dissolved  in 
Avater,  and  repeated  two  or  three  times  a  day,  it  produced  no  physio- 
logical symptoms,  but  exerted  a  marked  influence  in  cases  where  the 
patients  were  voiding  uric  acid  gravel,  causing  the  formation  of  these 
deposits  to  diminish,  and  even  to  cease.  In  gout  it  is  found  to  diminish 
the  frequency  and  severity  of  the  attacks.     Dose,  grs.  i-iij. 

A  light,  white  powder,  permanent  in  the  air,  odorless,  having  an 
alkaline  taste,  and  an  alkaline  reaction.  Soluble  in  130  parts  of  water 
at  15°  C.  (59°  F.),  and  in  about  the  same  proportion  of  boiling  water; 
insoluble  in  alcohol.  On  heating  a  small  quantity  of  the  salt  on  a 
platinum  loop  in  a  non-luminous  flame,  it  fuses  to  a  clear,  transparent 
bead,  imparting  a  crimson  color  to  the  flame.  The  salt  is  soluble  in 
acids  M'ith  copious  effervescence. 

If  a  solution  of  the  salt  in  diluted  hydrochloric  acid  be  evaporated  to 
dryness,  the  residue  should  respond  to  the  tests  of  purity  mentioned,  for 
the  corresponding  residue,  under  Lithii  Benzoas. 

Lithii  Citras,  U.  S.  P.     (Citrate  of  LUhimn.     U^C.H.O,  =  210.) 

Citrate  of  lithium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  prepared  by  dissolving  200  grains  of  citric  acid  in  warm 


256  MONAD    METALS,   ETC. 

water,  adding  to  it  carbonate  of  lithium  gradually  until  perfectly  dis- 
solved, and  heating  the  solution  as  long  as  eifervescence  is  produced. 
Evaporate  by  steam  or  water-bath  to  a  viscid  consistence,  then  diy  it  in 
an  oven  at  a  temperature  not  exceeding  240°  F.,  pulverize  it  and  keep 
in  a  closely-stopped  bottle.  The  dose  is  the  same  as  that  of  the  car- 
bonate. 

A  white  powder,  deliquescent  on  exposure  to  air,  odorless,  having  a 
slightly  cooling,  faintly  alkaline  taste,  and  a  neutral  reaction.  Soluble 
in  5.5  parts  of  water  at  15°  C.  (59°  F.),  and  in  2.5  parts  of  boiling 
water ;  only  slightly  soluble  in  alcohol.  When  exposed  to  a  red  heat, 
the  salt  chars,  emits  inflammable  vapors,  and  finally  leaves  a  black 
residue  having  an  alkaline  reaction,  which  imparts  a  crimson  color  to  a 
non-luminous  flame.  The  aqueous  solution  of  the  salt,  mixed  with 
test-solution  of  chloride  of  calcium,  deposits  a  white  precipitate  on 
boiling. 

On  dissolving  the  residue,  left  on  ignition,  in  diluted  hydrochloric 
acid,  and  evaporating  the  filtered  solution  to  dryness,  the  residue  should 
respond  to  the  tests  of  purity  mentioned  for  the  corresponding  residue 
under  Lithil  Benzoas. 

Lithii  Salicylas,  U.  S.  P.     {Salieylate  of  Lithium. 
2LiC7HAH20  =  306.)    . 

Salicylate  of  lithium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  prepared  by  treating  3  parts  of  carbonate  of  lithium  with 
11  parts  of  salicylic  acid  mixed  in  25  parts  of  water;  these  are  heated 
together  until  eflervescence  ceases,  then  filtered  and  evaporated.  It  may 
be  given  in  the  same  dose  as  the  last. 

A  ^vhite  powder,  deliquescent  on  exposure  to  air,  odorless  or  nearly 
so,  having  a  sweetish  taste,  and  a  faintly  acid  reaction.  Very  soluble 
in  Avater  and  in  alcohol.  When  strongly  heated,  the  salt  chars,  emits 
inflammable  vapors,  and  finally  leaves  a  black  residue  having  an  alka- 
line reaction,  and  imparting  a  crimson  color  to  a  non-luminous  flame. 
On  supersaturating  the  dilute  aqueous  solution  with  hydrochloric  acid, 
a  bulky,  white  j)recipitate  is  obtained,  which  is  soluble  in  boiling  water, 
from  which  it  crystallizes  on  cooling ;  also  soluble  in  ether ;  and  pro- 
ducing an  intense  violet  color  with  ferric  salts. 

The  aqueous  solution  should  be  colorless,  and  should  not  effervesce 
on  the  addition  of  an  acid  (absence  of  carbonate).  When  agitated  with 
15  parts  of  concentrated  sulphuric  acid,  the  salt  should  not  impart  any 
color  to  the  acid  within  fifteen  minutes  (absence  of  foreign  organic 
matters). 

On  dissolving  the  residue,  left  on  ignition,  in  diluted  hydrochloric 
acid,  and  evaporating  the  filtered  solution  to  dryness,  the  residue  should 
respond  to  the  tests  of  purity  mentioned  for  the  corresponding  residue 
under  Lithii  Benzoas. 
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Geoup  4.     A:\r.MONiu]M  Preparations. 

Ammonii  benzoas,  NH4C7H5O2.  By  saturating  benzoic  acid  with  ammonia  water  and 
crystallizing. 

Ammonii  bromidum,  NH^Br.  By  decomposing  ferrous  bromide  with  aqua  ammonia. 
(See  r]romine  prej^arations.) 

Ammonii  carbonas,  NH4I-ICO3.NH4XI-I2CO2.  By  subliming  a  mixture  of  ammonium 
chloride  and  chalk.    In  hard  translucent  pungent  masses. 

Ammonii  bicarbonas,  NH4HCO2.     White,  pulverulent,  odorless. 

Ammonii  chloridum,  NH4CI.     From  gas  liquor. 

Ammonii  chloridum  purificatum.  By  solution  precipitating  impurities  by  (NH4)2S 
and  granulating. 

Ammonii  hypophosphis,  NH4H2PO2.  From  hypophosphite  of  calcium  and  carbonate 
of  ammonium. 

Ammonii  iodidum,  NH4I.    See  Iodine  preparations. 

Ammonii  et  magnesii  sulphas,  (NH4)2S04+MgS046H20.     In  lagoons  in  Tuscany. 

Ammonii  nitras,  NH4NO3.     By  saturating  nitric  acid  with  carbonate  of  ammonium. 

Anunonii  phosphas,  (jS[H4)2HP04.  By  precipitating  phosphate  of  calcium  with  car- 
bonate of  ammonium. 

Ammonii  picras,  NH4C6H2(N02)30.     By  saturating  picric  acid  with  aqua  ammonia. 

Ammonii  sulphas,  (^114)2804.     Obtained  from  gas  liquor. 

Ammonii  sulphuretum,  (NH4)2S.     By  saturating  liquor  ammonia  with  HjS. 

Ammonii  valerianas,  NH4C5H9O2.     By  passing  NH3  into  valerianic  acid  in  solution. 

Ammonia  aqua.     Aqueous  solution  of  gaseous  ammonia,  sp.  gr.  .959. 

Ammonia  aqua  fortior.     Aqueous  solution  of  gaseous  ammonia,  sp.  gr.  .900. 

Ammonia  acetatis  liquor.     Neutral  solution. 

Ammonia  citratis  liquor.     By  neutralizing  citric  acid  with  ammonium  carbonate. 

Ammonia  spiritus.     Alcoholic  solution  of  gaseous  ammonia. 

Ammonia  spiritus  aromaticus.  Alcoholic  solution  of  gaseous  ammonia  with  essential  oils. 

Ammonii  Benzoas,  U.  S.  P.      {Benzoate  of  Ammonium. 
NH,C,Hg02  =  139.) 

This  salt  is  prepared  by  dissolving  2  troyounces  of  benzoic  acid  in  3|^ 
fluidounces  of  water  of  ammoiiia,  previously  mixed  with  4  fluidounces 
of  distilled  Avater;  evaporate  with  a  gentle  heat,  adding  water  of  ammo- 
nia if  necessaiy,  to  maintain  a  slight  excess  of  ammonia ;  set  it  aside  to 
crystallize,  and  dry  the  crystals  without  heat. 

In  common  with  benzoate  of  sodium,  it  has  been  used  in  gout,  also 
as  an  antispasmodic,  though  in  the  latter  case  the  activity  may  be  due 
to  the  empyreumatic  oil  which  it  retains.  A  correspondent  of  the 
London  Lancet  recommends  it  in  anasarca  with  albuminuria  following 
scarlatina.  The  dose  for  a  child  of  six  years  was  6  grains  three  times 
a  day. 

Thin,  white,  four-sided,  laminar  crystals,  permanent  in  the  air,  hav- 
ing a  slight  odor  of  benzoic  acid,  a  saliue,  bitter,  afterwards  slightly 
acrid  taste,  and  a  neutral  reaction.  Soluble  in  5  parts  of  water  and  in 
28  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  1.2  parts  of  boiling  Avater 
and  in  7.6  parts  of  boiling  alcohol.  When  strongly  heated,  the  salt 
melts,  emits  vapors  having  the  odor  of  ammonia  and  of  benzoic  acid, 
and  is  finally  AAdiolly  dissipated.  The  aqueous  solution  of  the  salt, 
when  heated  Avith  potassa,  evolves  ammonia.  On  mixing  the  aqueous 
solution  with  a  dilute  solution  of  ferric  sulphate,  a  flesh-colored  precipi- 
tate is  throAvn  down.  If  the  benzoic  acid  be  separated  from  the  salt  by 
precipitating  Avith  diluted  nitric  acid,  and  thoroughly  AAashed,  it  should 
ansAver  to  the  reactions  of  purity  mentioned  under  Acidum  Benzoi- 
Gum. 

17 
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Ammo'nii  Carbonas,\J.  S.  T.     (Carbonate  of  Ammonium. 
NH4HCO3.NH4NH2CO2  =  157.) 

Carbonate  of  ammonium  should  be  preserved  in  well-stopped  bottles 
in  a  cool  place. 

Carbonate  of  ammonium  (sesquicarbonate)  is  prepared  by  treating  a 
mixture  of  chloride  or  sulphate  of  ammonium  and  chalk  (soft  carbonate 
of  calcium).  Wlieu  chloride  of  ammonium  is  used,  chloride  of  calcium 
and  carbonate  of  ammonium  are  formed ;  the  latter,  being  volatile, 
sublimes,  and  is  collected  in  a  colorless,  almost  transjDarent  sublimate, 
with  powerful  pungent  odor  and  acrid  taste. 

In  using  carbonate  of  ammonium  for  its  direct  stimulating  effect,  care 
should  be  taken  that  it  is  free  from  the  pulverulent,  white  bicarbonate ; 
and  where  it  has  deteriorated  by  the  formation  of  this  on  the  surface  of 
the  lumps,  they  should  be  scraped  away,  and  cracked,  till  the  vitreous- 
looking,  hard  portion  is  reached.  For  saturating  acids  in  the  formation 
of  neutral  salts,  the  bicarbonate  will  answer  a  good  purpose. 

The  stimulant  and  antacid  properties  of  this  salt  are  very  well  known ; 
it  is  given  in  various  modes  of  combination,  some  of  which  will  be 
noticed  under  the  head  of  Extemporaneous  Preparations.    Its  dose  is  gr.v. 

White,  translucent  masses,  consisting  of  bicarbonate  (acid  carbonate) 
of  ammonium  and  carbamate  of  ammonium,  losing  both  ammonia  and 
carbonic  acid  gas  on  exposure  to  air,  becoming  opaque  and  finally  con- 
verted into  friable,  porous  lumps,  or  a  white  powder  (acid  carbonate  of 
ammonium).  The  salt  has  a  pungent,  ammoniacal  odor,  free  from 
empyreuma,  a  sharp,  saline  taste,  and  an  alkaline  reaction.  Soluble  in 
4  parts  of  water  at  15°  C.  (59°  F.),  and  in  1.5  parts  at  65°  C.  (149°  F.). 
Alcohol  dissolves  the  carbamate  and  leaves  the  acid  carbonate  of 
ammonium.  When  heated,  the  salt  is  wholly  dissipated,  without  char- 
ring. If  the  aqueous  solution  is  heated  to  near  47°  C.  (116.6°  F.),  it 
begins  to  lose  carbonic  acid  gas,  and  at  88°  C  (190.4°  F.)  it  begins  to 
give  off  vapor  of  ammonia.  Dilute  acids  wholly  dissolve  the  salt  with 
effervescence. 

On  acidulating  the  aqueous  solution  with  nitric  acid,  no  turbidity 
should  be  produced  by  test-solutions  of  chloride  of  barium  (sulphate), 
or  of  nitrate  of  silver  (chloride),  nor  by  hydrosulphuric  acid  (metals). 
If  1  gm.  of  the  salt  be  supersaturated  with  diluted  sulphuric  acid,  then 
diluted  to  20  c.c,  with  distilled  water,  and  treated  with  a  few  drops  of 
test-solution  of  permanganate  of  potassium,  the  color  should  not  be 
perceptibly  changed  by  standing  for  five  minutes  at  the  ordinary  tem- 
perature (absence  of  empyreumatic  substances). 

To  neutralize  2.616  gm.  of  carbonate  of  ammonium  should  require 
50  c.c.  of  the  volumetric  solution  of  oxalic  acid. 

Hydrated  Protocarbonate  of  Ammonium. {^) — Smelling  salts  are  fre- 
quently made  directly  from  the  jDOwdered  sesquicarbonate,  or  from  the 
mixture  of  about  five  parts  of  granulated  chloride  of  ammonium  and 
seven  parts  of  carbonate  of  potassium  with  a  little  water  of  ammonia 
and  appropriate  perfume.  The  hydrated  protocarbonate  of  ammonium  is, 
however,  preferable  for  the  purpose,  and  may  be  conveniently  made  by 
mixing  2  parts  of  commercial  (sesqui-")  carbonate  of  ammonium  in  coarse 
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jKiwdrr  w'iili  1  |i;ii1  of  the  .-ti-< nicest  water  nf  ainiiionia,  in  a  nwII— t'lp- 
jtcrcd  bottle,  and  stirring-  tlicni  toirctlicr  occasiftnally  i\)V  a  week,  tlif-n 
scttiiiji'  the  mass  aside  to  stdidily,  after  wliidi  it  may  Ijc  ptjwdered,  jmt- 
I'limed,  aiul  traii.-rcrrcd  to  imniicnt.-  lor  sale 

Ammonii  Bicarbonus.     {Bicarbonate  of  Ammonium.     N  1 1 ,,  I  U  ( >,,.) 

I>v  lonu' exposure  to  tlic  air,  |)arliciilarly  In  -mall  tVauincnts,  tlic  .--•■,--(|iii- 
carhonate  loses  its  puiiti-ency,  i'alls  into  jxtwdcr,  and,  by  tli(/  l<»ss  of  <^a.<cous 
amm(»nia,  becomes  eomei'ted  cliieHy  into  bicarbonatf,-.  l\y  tlie  use  of  a 
.small  (|uantity  of  water,  ])i"otoearbonate  may  be  dissolved  out  oi"  the 
conunereial  carbonate,  and  the  less  soluble  bicarbonate  remain.  The 
use  of  this  is  as  a  milder  and  less  .stimulating  diaphoretic  and  antacid. 
Dose,  g-r.  X  to  lOj. 

Ammonii  Chloridwn,  U.  S.  P.     {Chloride  of  Ammonium. 
NH.Cl  =  53.4.) 

Mur'udc  of  avimonia,  sal  ammoniac,  or  chloride  of  ammonium,  mus 
formerly  obtained  solely  from  S(»urees  of  animal  orio-in,  Itut  now  is  pre- 
])ai'ed  on  a  very  large  scale  from  the  ammoniacal  litpior  known  as  g:as 
li()Uor,  derived  from  the  gas  manufactories,  and  to  a  less  extent  from  the 
bone-spirit  left  in  the  destructive  distillation  of  bones  in  making  l)one- 
black.  It  is  in  white,  translucent,  fil)rous  masses,  which  are  c-onvex  on 
one  surface  and  concave  on  the  other.  It  has  a  pungent,  saline  taste, 
but  no  odor.  It  cannot  be  conveniently  powdered  by  contusi(jn  or 
trituration,  and  is  best  reduced,  in  a  small  way,  by  dissolving,  evaporat- 
ing, and  granulating  at  a  moderate  heat.  It  is  a  very  soluble  salt,  being 
dissolved  by  less  than  3  j)arts  of  cold  water,  l^eat  sparingly  in  alcohol. 
It  is  incompatible  with  strong  acids,  M'liich  liberate  muriatic  acid,  and 
with  alkalies,  Avhich  disengage  ammonia,  as  in  some  of  the  processes 
Avliieh  follow.  It  is  frequently  prescribed,  especially  l)y  German  ])rac- 
titioners,  as  a  stimulating  alterative  in  catarrhs,  combined  Avith  expecto- 
rants.    Dose,  from  gr.  v  to  xx. 

A  snoAV-Avhite,  ciystalliue  powder,  permanent  in  the  air,  odorless,  hav- 
ing a  cooling,  saline  taste,  and  a  slightly  acid  reaction.  Soluble  in  3 
]>arts  of  water  at  15°  C.  (59°  F.),  and  in  1.37  parts  of  boiling  water; 
A'cry  s})aringly  soluble  in  alcohol.  On  ignition,  the  salt  volatilizes,  with- 
out charring,  and  without  leaving  a  residue.  The  aqueous  solution  of 
the  salt,  M'hen  heated  M'ith  potassa,  evolves  va23or  of  ammonia.  Test- 
solution  of  nitrate  of  silver  added  to  the  aqueous  solution  jireviously 
acidulated  with  nitric  acid,  produces  a  white  precipitate  soluble  in 
anunonia. 

The  aqiieous  solution  of  the  salt  should  remain  unaffected  by  diluted 
sul})huric  acid  (absence  of  barium),  hydrosulphuric  acid,  or  sulphide  of 
annuonium  (metals),  and  after  being  acidulated  with  hydi'ochloric  acid, 
it  should  not  be  rendered  turbid  by  test-solution  of  nitrate  of  barium 
(sul]ihate).  A  1  per  cent,  aqueous  solution  should  not  be  rendered  blue 
by  test-solution  of  ferroeyanide  of  jiotassium  (iron). 
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Ammonii  Chloridum  Purificatum. 

Take  of  Chloride  of  ammonium,  in  small  pieces    .    20  troyounces. 
Water  of  ammonia       .....      5  fluidrachms. 
Water :        .      2  pints. 

Dissolve  the  chloride  of  ammonium  in  the  water,  in  a  porcelain  dish, 
with  the  aid  of  heat ;  add  the  water  of  ammonia,  and  continue  the  heat 
for  a  short  time ;  filter  the  solution  while  hot,  and  evaporate  to  dryness, 
with  constant  stirring,  at  a  moderate  heat,  until  it  granulates.  Chloride 
of  ammonium,  purified  as  above,  may  still  contain  a  trace  of  metallic 
impurities.  The  best  method  of  purification  is  to  add  to  the  solution  of 
chloride  of  ammonium  (NH^jjS,  to  a  slight  excess,  boil  and  filter ;  add 
enough  pure  HCl  to  just  produce  acid  reaction  and  to  precipitate  any 
sulphur ;  filter,  neutralize  with  ammonia,  evaporate  and  granulate. 

It  is  soluble  in  2|  parts  of  cold  and  its  own  weight  of  boiling  water, 
has  a  faint  acid  reaction,  and  is  not  discolored  by  tannic  acid. 

Hypophosphite  of  Ammonium.     ]SrH^H2,P02. 

This  is  prepared  from  hypophosphite  of  calcium  and  sulphate  or 
carbonate  of  ammonium. 

Take  of  Hypophosphite  of  calcium 6  oz. 

Sesquicarbonate  of  ammonium  (translucent)      .         .     7.23  oz. 
Water     . A  sufficient  quantity. 

Dissolve  the  calcium  salt  in  4  pints  of  water,  and  the  ammonium 
salt  in  2  pints  of  water ;  mix  the  solutions,  drain  the  resulting  carbonate 
of  calcium,  and  wash  out  the  retained  solution  with  water.  The  filtrate 
should  then  be  evaporated  carefully  to  dryness;  then  dissolved  in 
alcohol,  filtered,  evaporated,  and  crystallized. 

This  salt  is  deliquescent  in  the  air,  very  soluble  in  alcohol  and  water, 
and,  when  carefully  heated,  evolves  ammonia,  leaving  hydrated  hypo- 
phosphorous  acid.  It  is  used  for  the  same  purposes  as  the  other  alkaline 
hypophosphites  in  a  dose  of  4  to  5  grains  three  times  a  day. 

Ammonii  et  Magnesii  Sulphas.     (]Sril4),2S04MgS046Il20. 

This  salt  is  derived  from  the  lagoons  in  Tuscany,  and  is  made  in 
England  in  the  purification  of  boracic  acid.  The  salts  prepared  from 
this  compound  are  claimed  to  be  free  from  the  empyreumatic  odor  so 
perceptible  in  the  ammonium  salts  derived  from  the  gas  liquors. 

Ammonii  Nitras,  U.  S.  P.     [Nitrate  of  Ammonium.     NII4NO3  =  80.) 

Nitric  acid  is  saturated  with  carbonate  of  ammonium  and  evaporated. 
It  occurs  in  prisms,  which  are  deliquescent,  and  have  a  cooling,  saline 
taste. 

If  thrown  in  a  red-hot  crucible,  it  burns  with  a  yellow  flame,  and 
has,  therefore,  received  the  name  of  "  nitrum  flammans."  When  not  too 
suddenly  heated,  it  is  decomposed  exactly  into  2H2O  and  NgO — oxide 
of  nitrogen,  or  "  laughing  gas,"  which  is  its  principal  use. 
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It  is  given  for  similar  comj^laints  as  saltpetre  and  nitrate  of  sodium, 
in  doses  rangin*^  from  10  grains  to  2  scruples. 

Colorless  crystals,  generally  in  the  form  of  long,  thin,  ilioml)ic  jirisms, 
or  in  fused  masses,  somewhat  deliquescent,  odorh^ss,  having  a  siiar)), 
bitter  taste,  and  a  neutral  reaction.  Soluble  in  0.5  part  of  water  and  in 
20  parts  of  alcohol  at  15°  C  (59°  F.);  very  soluble  in  boiling  water 
and  in  3  parts  of  boiling  alcohol.  When  gradually  heated,  the  salt 
melts  at  1(35°-166°  C.  (:329°-331°  F.),  and  at  about  185°  C.  (365°  F.) 
it  is  decomposed  into  nitrous  oxide  gas  and  water,  leaving  no  residue. 
The  aqueous  solution  of  the  salt,  M-hen  heated  M'ith  potassa,  evolves 
vapor  of  annnonia.  On  heating  the  salt  with  sulphuric  acid,  it  emits 
nitrous  vapors. 

The  aqueous  solution,  when  acidulated  with  nitric  acid,  should  not  be 
rendered  cloudy  by  test-solution  of  nitrate  of  silver  (chloride)  or  of 
nitrate  of  barium  (sulphate). 

Ammonii  Phosphas,  U.  S.  P.     {Phosphate  of  Ammonium. 
(NHJ^HPO,  ==  132.) 

Phosphate  of  ammonium  should  be  preserved  in  well-stopped 
bottles. 

This  has  a  similar  composition  to  the  other  medicinal  alkaline  phos- 
phates. It  may  be  made  by  saturating  a  strong  solution  of  phosphoric 
acid  with  ammonia,  evaporating,  and  setting  the  solution  aside  that 
crystals  may  form ;  or  by  saturating  the  excess  of  acid  in  superphosphate 
of  calcium  with  carbonate  of  ammonium,  and  procuring  the  salt  by 
evaporation  and  crystallization,  previously^  adding  ammonium  to  a  slight 
alkaline  reaction.  It  is  a  white  salt,  in  efflorescent,  rhombic  jjrisms, 
losing  water  and  ammonia,  very  soluble  in  water,  but  insoluble  in 
alcohol.  It  was  formerly  much  in  vogue  as  a  remedy  for  gout  and 
rheumatism.     Dose,  10  to  40  grains. 

Colorless,  translucent,  monocliuic  prisms,  losing  ammonia  on  exposm*e 
to  dry  air,  without  odor,  having  a  cooling,  saline  taste,  and  a  neutral  oi 
faintly  alkaline  reaction.  Soluble  in  4  parts  of  water  at  15°  C.  (59°  F.), 
and  in  0.5  part  of  boiling  water,  but  insoluble  in  alcohol.  When 
strongly  heated,  the  salt  fuses,  afterward  evolves  ammonia,  and  at  a 
bright-red  heat  is  wholly  dissijjated.  The  aqueous  solution  of  the  salt, 
^\'heu  heated  with  potassa,  evolves  vapor  of  ammonia.  Addition  of 
test-solution  of  nitrate  of  silver  to  the  aqueous  solution  j)i'oduces  a 
canary-yellow  precipitate,  soluble  in  nitric  acid  and  in  ammonia. 

The  aqueous  solution  should  remain  unaffected  by  sulphide  of  ammo- 
nium, or,  after  being  acidulated  with  hydrochloric  acid,  by  hydrosui- 
phuric  acid  (absence  of  metals),  or  by  test-solution  of  chloride  of  barium 
(sulphate).  When  acidulated  with  nitric  acid,  it  should  not  be  rendered 
turbid  by  test-solution  of  nitrate  of  silver  (chloride). 

2  gm.  of  the  salt,  dissolved  in  water  and  precipitated  with  test-mixture 
of  magnesium,  yields  a  crystalline  precipitate,  which,  when  -\Aashed 
with  diluted  water  of  ammonia,  dried,  and  ignited,  should  weigh 
1.68  ffm. 
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Ammonil  Picras.    {Picrate  of  Ammonium.     Carbazotate  of  Ammonium. 

XHAH,(XO,)30.) 

Picrate  of  ammonium  is  prepared  by  neutralizing  picric  acid  with 
aqua  ammonia.  It  is  preferred  to  the  potassium  sah  on  account  of 
greater  sohibilitv,  and  is  less  likely  to  explode.  It  has  been  recom- 
mended as  a  substitute  for,  and  an  adjuvant  to,  cpiinia  in  the  treatment 
of  intermittent  fever.  Dose,  from  ^  to  f  of  a  grain,  usually  given 
in  pills. 

Ammonii  Sulphas,  U.  S.  P.     (Sulphate  of  Ammonium. 
(XHJ,SO,  =  132.) 

This  salt,  "which  is  seldom  met  "udth  in  the  shops,  is  now  manu- 
factured on  a  large  scale  both  in  Philadelphia  and  in  Xew  York,  from 
the  washings  of  coal-gas.  It  is  a  very  soluble  salt,  chiefly  produced 
from  the  other\^dse  useless  residuary  liquids  obtaiaed  from  the  gas- 
works, and  is  chiefly  consumed  in  the  manufacture  of  ammonia  alum 
and  of  ammonia  on  a  large  scale.  It  is  also  available  for  the  prepara- 
tion of  carbonate  of  ammonium  and  the  solutions  of  caustic  ammonia, 
though  it  is  said  to  impart  to  these  products  a  more  empyreumatic  odor 
than  the  muriate. 

Colorless,  transparent,  rhombic  prisms,  permanent  in  the  air,  odorless, 
ha\'ing  a  sharp,  saline  taste,  and  a  neutral  reaction.  Soluble  in  1.3  parts 
of  water  at  15°  C.  (59°  F.),  and  in  1  part  of  boiling  water;  insoluble 
in  absolute  alcohol,  but  slightly  soluble  in  alcohol  of  sp.  gr.  0,817. 
When  heated  to  about  140°  C.  (284°  F.),  the  salt  fuses,  is  gradually 
decomposed,  and  on  ignition  is  wholly  dissipated.  The  aqueous  solution 
of  the  salt,  when  heated  with  potassa,  evolves  vapor  of  ammonia. 
With  test-solution  of  chloride  of  barium  it  yields  a  white  precipitate 
insoluble  in  hydrochloric  acid. 

A  1  per  cent,  solution  of  the  salt  should  not  be  blackened  by  test- 
solution  of  sulphide  of  ammonium  (lead  and  iron),  nor,  when  acidulated 
with  nitric  acid,  should  it  be  rendered  more  than  opalescent  by  test- 
solution  of  nitrate  of  silver  (limit  of  chloride). 

Ammonii  Sulphuretum.     [Sulphide  of  Ammonium.     Hydrosulphate  of 
Ammonium.     (SlA^.^o  =  68-rAc|ua.) 

Water  of  ammonia  saturated  with  hydrosulphuric  acid  gas. 

It  is  a  yello^^ash  liquid,  of  a  disagreeable  fetid  smell,  which  is  much 
used  in  analytical  chemistrv^  for  the  detection  of  some  of  the  metals. 

It  has  been  recommended  as  a  sedative  and  in  diabetes  in  the  dose  of 
five  or  six  drops  largely  diluted  with  water. 

It  has  also  been  applied  to  the  removal  of  nitric  acid  stains,  with 
some  caustic  potassa,  scraping  oif  the  colored  portion  and  washing  with 
a  very  dilute  11,80^.  Callous  and  indm-ated  skin  may  be  removed  in  a 
similar  manner. 

It  should  not  produce  a  precipitate  with  sulphate  of  magnesium 
(absence  of  free  ammonia). 
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Animonii  Valerianas,  U.  S.  P.     ( Valerianate  of  Ammonium. 

NHAHA=11^-) 
Take  of  valerianic  acid 4  fluidounces. 

From  a  mixture,  placed  in  a  suitable  vessel,  of  ehlorirle  of  ammonium, 
in  coarse  powder,  and  an  equal  weight  of  lime,  previously  slaked  and 
in  powder,  obtain  <i'asef)us  anniionia,  and  cause  it  to  pass,  first  through 
a  bottle  filled  with  pieces  of  lime,  and  afterwards  into  the  valerianic 
acid,  contained  \n  a  tall,  narrow  glass  vessel,  until  the  acid  is  neutralized. 
Then  discontinue  the  process,  and  set  the  vessel  aside,  that  the  valerianate 
of  ammonium  may  crystallize.  Lastly,  break  the  salt  into  pieces,  drain 
it  in  a  glass  funnel,  dry  it  on  bibulous  paper,  and  keep  it  in  a  well- 
stopped  bottle. 

Valerianate  of  ammonium  is  a  white  salt  in  the  form  of  quadrangular 
plates,  having  the  disagreeable  odor  of  valerianic  acid,  and  a  sharp, 
sweetish  taste.  It  deliquesces  in  moist  air,  but  effloresces  in  a  dry  atmos- 
phere, and  is  very  soluble  in  water  and  in  alcohol.  It  is  decomposed 
by  pota'^sa  ■\^'ith  evolution  of  ammonia,  and  by  the  mineral  acids  with 
separation  of  the  valerianic  acid,  which  rises  to  the  surface  in  the  form 
of  an  oil. 

This  preparation  was  introduced  in  the  edition  of  1860.  The  formula 
is  an  improvement  on  that  of  B.  J.  Crew,  by  -which  the  gaseous  acid 
and  volatile  alkali  were  brought  together,  so  as  to  crystallize  in  a  receiver. 
Few  remedies  have  had  so  large  a  share  of  popularit\',  for  several  years 
past,  as  this  diffusible  stimulant  and  antispasmodic.  It  is  used  in  neu- 
ralgia, hysteria,  and  other  nervous  diseases,  in  a  dilute  solution,  proposed 
by  Pierlot  and  published  under  another  head ;  and  also  more  recently 
in  the  form  of  elixir  of  valerianate  of  ammonium. 

Colorless,  or  white,  quadrangular  plates,  deliquescent  in  moist  air, 
having  the  odor  of  valerianic  acid,  a  sharp  and  sweetish  taste,  and  a 
neutral  reaction.  Very  soluble  in  water  and  in  alcohol.  When  heated, 
the  salt  fuses,  gives  off  vapor  of  ammonia  and  of  valerianic  acid,  and 
is  finally  dissipated  without  leaving  a  residue.  The  aqueous  solution, 
if  heated  with  potassa,  evolves  vapor  of  ammonia,  and,  if  supersaturated 
with  sulphm'ic  acid,  separates  an  oily  layer  of  valerianic  acid  on  the 
siu'face.  If  this  mixtiu-e  be  neutralized  -w-ith  ammonia,  the  clear  liquid 
should  not  be  rendered  deep  red  by  test-solution  of  ferric  chloride 
(absence  of  acetate).  The  aqueous  solution,  when  acidified  by  nitric 
acid,  should  not  be  precipitated  by  test-solution  of  nitrate  of  barium 
(sulphate),  nor  of  nitrate  of  silver  (chloride). 

Aqua  Ammonice,  U.  S.  P. 

An  aqueous  solution  of  ammonia  (XH3  =  17)  containing  10  per  cent, 
by  weight  of  the  gas. 

Water  of  ammonia  should  be  kept  in  glass-stopped  bottles,  in  a  cool 
place. 

Solution  of  ammonia  (spirits  of  hartshorn)  and  stronger  solution  of 
ammonia  are  obtained  from  chloride  of  ammonium  by  the  action  of 
quicklime,  which,  combining  vrith  the  acid  liberates  the  caustic  alkali 
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in  the  form  of  gas,  2NH,Cl+Ca2HO  =  CaCl2H-2H20+2JN"H3.  The 
gas  is  passed  bv  suitable  contrivances  into  water,  which  absorbs  it  with 
avidity,  especially  if  refrigerated. 

The  usual  commercial  strength  is  somewhat  below  that  of  the  offic- 
inal aqua  ammonice,  which  has  the  sp.  gr.  .959.  The  strongest  marks 
900,  and  contains  28  per  cent,  of  the  gas.  It  should  be  handled 
with  great  caution  in  warm  weather,  serious  accidents  being  liable  to 
occur  from  its  sudden  and  violent  effervescence.  Both  of  these  prep- 
arations are  used  externally,  the  latter  rarely,  in  various  combinations 
for  immediate  vesication.  They  are  too  caustic  to  be  given  by  the 
stomach  unless  largely  diluted  and  modified  by  emollient  or  mucilagin- 
ous excipients.  The  dose  of  the  officinal  aqua  ammonise  (not  fortior), 
or  of  spiritus  ammonise,  is  ti\^x  to  xxx.  Several  liniments  and  lotions, 
introduced  under  the  appropriate  heads,  contain  one  or  other  of  these 
preparations. 

A  colorless,  transparent  liquid,  of  a  very  pungent  odor,  an  acrid, 
alkaline  taste,  and  a  strongly  alkaline  reaction.  Sjd.  gr.  0.959  at  15°  C. 
(59°  F.).  It  is  completely  volatilized  by  the  heat  of  a  water-bath.  On 
bringing  a  glass  rod  dipped  into  hydrochloric  acid  near  the  liquid,  dense, 
white  fumes  are  evolved. 

On  supersaturating  water  of  ammonia  with  diluted  sulphuric  acid, 
no  empyreumatic  odor  should  be  developed.  Water  of  ammonia  should 
remain  clear  or  be  at  most  only  faintly  clouded  when  mixed  with  5 
times  its  volume  of  lime-water  (only  minute  traces  of  carbonic  acid). 
When  supersaturated  with  nitric  acid,  the  liquid  should  remain  clear  on 
the  addition  of  test-solution  of  chloride  of  barium  (sulphate),  or  of 
nitrate  of  silver  (chloride).  Either  before  or  after  neutralization  with 
nitric  acid,  it  should  not  be  affected  by  hydrosulphuric  acid  (metallic 
impurities).  Test-solution  of  oxalate  of  ammonium  should  produce  no 
cloudiness  (calcium). 

To  neutralize  8.5  gm.  (or  8.9  c.c.)  of  water  of  ammonia  should 
require  50  c.c.  of  the  volumetric  solution  of  oxalic  acid. 

Liquor  Ammonia  Fortior,  U.  S.  P.     [Stronger  Water  of  Ammonia.) 

An  aqueous  solution  of  ammonia  (ISTHg^l?)  containing  28  per  cent, 
by  weight  of  the  gas. 

Stronger  water  of  ammonia  should  be  kept  in  strong  glass-stoppered 
bottles,  not  completely  filled,  in  a  cool  place. 

A  colorless,  transparent  liquid,  of  an  excessively  pungent  odor,  a  very 
acrid  and  alkaline  taste,  and  a  strongly  alkaline  reaction.  Sp.  gr.  0.900 
at  15°  C.  (59°  F.). 

Its  reactions  of  identity  and  purity  are  the  same  as  those  of  aqua 
ammonia. 

To  neutralize  3.4  gm.  (or  3.9  c.c.)  of  stronger  water  of  ammonia 
should  require  56  c.c.  of  the  volumetric  solution  of  oxalic  acid. 

Liquor  Ammonii  Acetatis,  U.  S.  P.    (Solution  of  Acetate  of  Ammonium.) 
{Spirit  of  Mindererus.) 

Diluted  acetic  acid,  one  hundred  parts       .         100 

Carbonate  of  ammonium     ....         A  sufficient  quantity. 
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Add  a  sufficient  fjuuntity  of  carbonate  of  amnion iuin  gradually  to  the 
diluted  acetic  acid,  until  it  is  neutralized. 

This  pre])arati<)n  should  be  fi'cshly  made,  when  rc(|iiir(,'d  for  use. 

Solution  of  acetate  of  ammonium  may  also  ))e  })repared  in  tin.'  lbl](j\\- 
ing  manner  : — 

Carbonate  of  ammonium,  ten  parts 10 

Acetic  acid,  twenty-eight  parts  .......  28 

Distilled  water,  one  hundred  and  forty-two  parts     .         .         .         142 

Dissolve  the  carbonate  of  ammonium  in  eighty  (80)  ]^arts  of  distilled 
water,  and  filter  the  solution.  To  the  acetic  acid  add  sixty -tAvo  (62) 
parts  of  distilled  water.  Keep  the  solutions  in  separate,  well-stopped 
bottles,  and  when  solution  of  acetate  of  ammonium  is  to  be  dispensed, 
weigh  equal  quantities  of  each  solution  and  mix  them. 

A  clear,  colorless  liquid,  free  from  empyreuma,  of  a  mildly  saline 
taste,  and  a  neutral  or  slightly  acid  reaction.  Sp.  gr.  1.022.  It  is 
wholly  volatilized  by  heat.  When  heated  with  potassa,  it  evolves  vapor 
of  ammonia,  and,  when  heated  with  sulphuric  acid,  it  gives  out  vapor 
of  acetic  acid.  It  should  not  be  darkened  by  hydrosuli^huric  acid  or 
sulphide  of  ammonium  (absence,  of  metals).  It  contains  about  7.6  per 
cent,  of  acetate  of  ammonium. 

The  result  of  ten  years'  experience  is  that  the  second  process  is  the 
more  desirable  one  as  furnishing  at  once  a  reliable  preparation,  ^\hile 
the  first  requires  time  to  await  the  reaction  and  test  the  solution. 

Liquor  Ammonii  Oitratis,  Ph.  Br.     (Solution  of  Citrate  of  Ammonium.) 

This  solution  is  directed  to  be  made  by  neutralizing  3  ounces  (avoir.)  of 
citric  acid,  dissolved  in  1  pint  of  distilled  water,  with  2^  ounces  of  strong 
solution  of  ammonia,  or  a  sufficient  quantit}^  This  solution  should  be 
neutral  to  both  blue  and  red  litmus  papers,  and  should  not  be  discolored 
by  solution  of  sulphide  of  ammonium.  It  is  used  for  the  same  purposes 
as  solution  of  acetate  of  ammonium,  in  doses  of  2  to  4  fluidrachms. 

Spiritus  Ammonia,  U.  S.  P.      (Spirit  of  Ammonia.) 

An  alcoholic  solution  of  ammonia  (NHg^  17)  containing  10  per  cent., 
by  weight,  of  the  gas. 

Stronger  water  of  ammonia,  45  parts ;  alcohol,  recently  distilled,  and 
which  has  been  kept  in  glass  vessels,  a  sufficient  quantity ;  pour  the 
stronger  water  of  ammonia  into  a  flask  connected  with  a  well-cooled 
receiver,  into  which  80  parts  of  alcohol  are  introduced.  Heat  the  flask, 
carefully  and  very  gradually,  to  a  temperature  not  exceeding  60'"'  C 
(140°  F.),  and  maintain  at  that  temperature  for  about  ten  minutes. 
Then  disconnect  the  receiver,  and,  having  ascertained  the  ammouiacal 
strength  of  the  contents  by  means  of  the  volumetric  solution  of  oxalic 
acid,  add  enough  alcohol  to  make  the  product  contain  10  per  cent,  of 
ammonia.      Keep  the  product  in  glass-stoppered  bottles  in  a  cool  place. 

A  colorless  liquid,  having  a  strong  odor  of  ammonia,  and  a  sj^ecific 
gravity  of  about  0.810.  When  diluted  with  water,  it  should  respond 
to  the  tests  and  reactions  mentioned  under  water  of  ammonia  (see  Aqua 
Ammonice). 
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8.5  gm.  spirit  of  ammonia,  dilntecl  Avith  distilled  water,  should  re- 
quire, for  complete  neutralization,  50  c.c.  of  the  volumetric  solution  of 
oxalic  acid, 

Spiritus  Ammonia  Aromatieus,  U.  S.  P.    {Aromatic  Spirit  of  Ammonia.) 

Carbonate  of  ammonium,  forty  parts  .         .         ,        .         .         .  40 

Water  of  ammonia,  one  hundred  parts 100 

Oil  of  lemon,  twelve  parts 12 

Oil  of  lavender  flowers,  one  part 1 

Oil  of  pimenta,  one  part 1 

Alcohol,  recently  distilled,  and  which  has  been  kept  in  glass 

vessels,  seven  hundred  parts 700 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

To  the  water  of  ammonia,  contained  in  a  flask,  add  140  parts  of  dis- 
tilled water,  and  afterward  the  carbonate  of  ammonia  reduced  to  a 
moderately  fine  powder ;  close  the  flask,  and  agitate  the  contents  until 
the  carbonate  is  dissolved.  Weigh  the  alcohol  in  a  tared  flask  of  suit- 
able capacity,  add  the  oils,  then  gradually  add  the  solution  of  carbonate 
of  ammonia,  and  afterward  enough  distilled  water  to  make  the  product 
weigh  1000  parts.  Lastly,  filter  the  liquid  through  paper  in  a  well- 
covered  funnel.     Keep  the  product  in  a  cool  place. 

A  nearly  colorless  liquid  when  freshly  prepared,  gradually  acquiring 
a  slightly  darker  tint,  of  an  aromatic,  pungent,  ammoniacal  odor,  and 
having  a  sj)ecifie  gravity  of  about  0.885. 

Aromatic  spirit  of  ammonia  is  one  of  the  preparations  that  can  be 
easily  prepared  in  the  shop.  In  the  process,  the  commercial  carbonate 
is  changed  into  the  neutral  carbonate  by  the  addition  of  aqua  ammonia 
in  slight  excess. 

Few  of  our  medicines  have  a  wider  and  more  useful  sphere  than  this 
well-known  antacid  and  stimulant ;  combined  with  tinctures  and  other 
neutral  preparations,  it  is  found  to  add  to  their  diiftisibility,  while  in 
doses  of  from  t\xx  to  f5j,  it  meets  some  very  common  indications  in  dis- 
ease. 

Group  5.     Silver  Compounds. 

A7'gentum.     [Silver,    Ag  =  107.7.) 

This  well-known  metal  is  found  most  abundantly  as  sulphuret  com- 
bined with  copper,  lead,  and  antimony ;  the  argentiferous  galena,  which 
furnishes  litharge,  is  the  most  abundant  source  of  silver. 

Its  physical  properties  are  sufficiently  familiar.  It  is  very  malleable 
and  ductile ;  its  hardness  is  between  that  of  copper  and  gold ;  sp.  gr. 
10.475  to  10.500, 

Silver  is  freely  soluble  in  nitric  acid,  and  dissolves  in  sulphuric  acid  by 
the  aid  of  heat.  Its  surface  is  rapidly  tarnished  by  sulphuretted  hydrogen. 
Its  nitric  acid  solution  should  be  nearly  colorless,  and  when  treated  with 
an  excess  of  chloride  of  sodium  should  give  a  white  precipitate  entirely 
soluble  in  ammonia ;  the  liquor  filtered  from  the  precipitate  with  excess 
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of  HCl  should  not  be  discolored  by  sulphuretted  hydrogen.  The  alka- 
line carbonates,  oxalates,  and  ferroeyaniclos  ])recipitate  solutions  of  silver 
white;  the  alkaline  arsenites  and  pliospliates  yellow;  the  arseniates 
red;  the  fixed  alkalies  brown — on  the  surface  of  metallic  C()])per  or 
zinc  it  is  thrown  down  as  pure  silver.  All  silver  salts  arc  more  or  less 
blackened  by  the  influence  of  light,  hence  their  use  in  photography. 

Argenti  chloridum,  AgCl.     White,  curdy  precipitate,  changing  color. 

Argenti  cyanidum,  AgCN.     A  white,  odorless,  tasteless,  insoluble  powder. 

Argenti  iodidum,  Agl.     Pale  yellow,  little  soluble  in  ammonia. 

Argenti  nitras,  AgNOg,  (crystals).     Colorless,  soluble  in  water ;  staining  the  skin. 

Argenti  nitras  dilutus.     Equal  parts  AgXOg  and  KNO3. 

Argenti  nitras  fusus.     In  sticks,  usually  wrapped  in  paper. 

Argenti  oxidum,  AgjO.     An  olive-brown  insoluble  powder ;  soluble  in  ammonia. 

Argenti  Chloridum.     AgCl  =  143. 

When  a  silver  salt  is  brought  in  contact  with  muriatic  acid,  or  a 
solution  of  a  chloride,  the  result  is  always  a  white,  curdy  precipitate  of 
chloride  of  silver,  which  is  insoluble  in  nitric  acid,  but  dissolves  freely, 
without  residue,  in  ammonia.  These  characteristics  have  made  chlorine 
the  most  available  and  delicate  test  for  the  soluble  salts  of  silver. 

It  has  been  used  in  syphilis,  epilepsy,  dysentery,  and  other  diseases, 
in  doses  from  1  to  3  grains  several  times  a  day. 

Argenti  Cyanidum,  U.  S.  P.     AgCN  =  133.7. 

Cyanide  of  silver  should  be  kept  in  dark,  amber-colored  vials,  pro- 
tected from  light. 

This  salt  is  directed  as  a  secondary  process  for  preparing  diluted 
hydrocyanic  acid. 

A  white  powder,  permanent  in  dry  air,  but  gradually  turning  brown 
by  exposure  to  light ;  odorless  and  tasteless,  and  insoluble  in  water  and 
alcohol.  Insoluble  in  cold,  but  soluble  in  boiling,  nitric  acid,  wdth 
evolution  of  hydrocyanic  acid ;  also  soluble  in  water  of  ammonia,  and 
in  solution  of  hyposulphite  of  sodium.  When  heated  the  salt  fuses, 
gives  off  cyanogen  gas,  and,  on  ignition,  metallic  silver  is  left. 

Argenti  Iodidum,  U.  S.  P.     {Iodide  of  Silver.     Agl  =  234.3.) 

Iodide  of  silver  should  be  kept  in  dark,  amber-colored  vials,  pro- 
tected from  light. 

It  is  a  pale-yellow  precipitate,  caused  in  solution  of  silver  by  hydri- 
odic  acid  or  iodides;  insoluble  in  nitric  acid,  and  nearly  insoluble  in 
ammonia. 

It  has  been  used  in  similar  complaints  to  those  in  which  the  chloride 
is  prescribed,  w^hen  the  modified  effect  of  an  iodide  is  desired.  The 
dose  is  1  or  2  grains. 

A  heavy,  amorphous,  light-yellowish  powder,  unaltered  by  light  if 
pure,  but  generally  becoming  somewhat  greenish-yellow,  without  odor 
"and  taste,  and  insoluble  in  water,  alcohol,  diluted  acids,  or  in  solution 
of  carbonate  of  ammonium.  Soluble  in  about  2500  parts  of  stronger 
water  of  ammonia.     When  heated  to  about  400°  C.  (752°  P.),  it  melts 
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to  a  dark-red  liquid,  which,  on  cooling,  congeals  to  a  soft,  yellow, 
slightly-translucent  mass.  When  mixed  with  v/ater  of  ammonia,  it 
turns  white,  but  regains  its  yellowish  color  by  washing  with  water.  It 
is  dissolvect  by  an  aqueous  solution  of  cyanide  of  potassium,  and  the 
resulting  solution  yields  a  black  precipitate  with  hydrosulphuric  acid  or 
sulphide  of  ammonium.  If  a  small  quantity  of  chlorine  water  be 
agitated  with  an  excess  of  the  salt,  the  filtrate  acquires  a  dark-blue  color 
on  the  addition  of  gelatinized  starch. 

If  the  salt  be  boiled  with  test-solution  of  carbonate  of  ammonium 
previously  diluted  with  an  equal  volume  of  water,  the  resulting  filtrate, 
on  being  supersaturated  with  nitric  acid,  should  not  be  rendered  more 
than  faintly  opalescent  (absence  of  chloride). 

Argenti  Nitras,  U.  S.  P.     {Nitrate  of  Silver.     AgNOg  =  169.7.) 

Xitrate  of  silver  should  be  kept  in  dark  amber-colored  vials,  pro- 
tected from  the  light. 

This  salt  is  made  by  dissolving  silv^er  in  nitric  acid,  evaporating  the 
solution,  and  crystallizing.  The  crystals  are  anhydrous  and  colorless. 
Its  purity  is  proven  by  precipitating  its  solution  in  distilled  water  with 
muriatic  acid ;  the  filtrate  on  evaporation  must  leave  no  residue.  It  is 
soluble  in  its  weight  of  water,  stains  the  skin  black,  and,  when  moistened 
and  applied,  acts  as  a  caustic,  which  is  its  chief  use.  The  crystallized 
article  is  preferred  for  solution,  being  less  liable  to  be  adulterated  and 
to  decompose  by  the  action  of  light,  than  the  fused  and  wrapped  article. 
Internally  it  is  given  in  pill  with  a  tonic  extract,  preferably  extract  of 
quassia,  as  an  astringent  and  alterative  affecting  the  nervous  system. 
When  administered  a  long  time  it  is  liable  to  stain  the  whole  surface  of 
the  body  blue  or  lead  color.     Dose,  gr.  J  to  gr.  j. 

Colorless,  transparent,  tabular,  rhombic  crystals,  becoming  gray  or 
grayish-black  on  exposure  to  light  in  presence  of  organic  matter,  odor- 
less, having  a  bitter,  caustic,  and  strongly  metallic  taste  and  a  neutral 
reaction.  Soluble  in  0.8  part  of  water  and  in  26  parts  of  alcohol  at 
15°  C.  (59°  F.),  in  0.1  part  of  boiling  water  and  in  5  parts  of  boiling 
alcohol.  When  heated  to  about  200°  C.  (392°  F.),  the  salt  fuses  to  a 
faintly  yellow  liquid,  which,  on  cooling,  congeals  to  a  purely  white, 
crystalline  mass.  At  a  higher  temperature  the  salt  is  gradually  decom- 
posed, with  evolution  of  nitrous  vapors.  An  aqueous  solution  of 
the  salt  yields,  with  hydrochloric  acid,  a  white  precipitate  soluble  in 
ammonia. 

If  all  the  silver  be  precipitated  with  hydrochloric  acid,  and  the  filtrate 
be  evaporated  to  dryness,  no  fixed  residue  should  be  left  (absence  of 
foreign  metallic  impurities). 

1  gm.  of  nitrate  of  silver,  wdien  completely  precipitated  by  hydro- 
chloric acid,  should  yield  0.84  gm.  of  dry  chloride  of  silver. 

Argenti  Nitras  Dilutus,  U.  S.  P.     {Diluted  Nitrate  of  Silver.) 

Nitrate  of  silver,  fifty  parts        .......  50 

Nitrate  of  potassium,  fifty  parts 50 

To  make  one  iiundred  parts 100 
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Melt  tho  salts  toijctlicr  in  a  jHH-fclalii  cnicililc,  ;ii  lus  low  a  li-nijuiaiiirr; 
as  p()ssil)l(',  stiiTiiij^  the  melted  mass  well  until  it  flows  s.'nootliK',  tli<ii 
enst  it  into  suitable  moulds. 

Keej)  the  jH'oduet  in  dai'k  ainltcr-colored  vials,  j)r(tt<'i'tc<i  iVoni  lij^ht. 

'I'liis  preparation  is  introduced  tor  the  first  time;  in  the  L'nilcd  Stfitcs 
PJKiniuwopd'la,  althouti'h  a  similar  one  has  heen  ofheinal  in  the(/erman 
for  some  time;  in  its  aetifm  it  is  mildei",  and  hence  more  siiilaMc  in  nianv 
eases,  than  the  stronger  article. 

A  white,  hard  solid,  generally  in  form  of  peneils  or  eones  of  a  finely 
granular  fracture,  becoming  gray  or  grayish-l)lack  on  exj)osure  to  light 
in  presence  of  organic  matter,  odorless,  having  a  caustic,  metallic  taste, 
and  a  neutral  reaction.  Each  of  its  constituents  retains  the  solubility 
in  water  and  in  alcohol  mentioned,  respectively,  under  argenti  nitras 
and  potassii  nitras. 

An  aqueous  solution  of  2  gm.  of  diluted  nitrate  of  silver,  acidulated 
with  nitric  acid,  when  completely  precipitated  l)y  hydrochloric  acid, should 
yield  not  less  than  0.84  gm.  of  dry  chloride  of  silver.  The  filtrate, 
separated  from  the  precipitate,  when  evaporated  to  dryness,  leaves  a 
residue  which  is  completely  soluble  in  water,  and  which  yields  a  white, 
crystalline  precipitate  with  a  concentrated  solution  of  bitartrate  of  sodium. 

Argenti  Nitras  Fusus,  U.  S.  P.     {Moulded  Nitrate  of  Silver.) 

Nitrate  of  silver,  one  hundred  parts 100 

Hydrochloi'ic  acid,  four  parts 4 

Melt  the  nitrate  of  silver  in  a  porcelain  capsule,  at  as  low  a  tempera- 
ture as  possible ;  then  add  to  it,  gradually,  the  hydrochloric  acid,  stir 
>vell,  and  when  nitrous  vapors  cease^to  be  evolved  pour  the  melted  mass 
into  suitable  moulds.  Keep  the  product  in  dark  amber-colored  vials, 
protected  from  light. 

It  is  thns  obtained  in  sticks  of  suitable  sizes  for  application  as  a  caus- 
tic ;  it  is,  however,  crystalline  in  strncture,  and  very  brittle.  When  the 
sticks  have  cooled,  they  are  wrapped  tightly  in  paper,  in  wdiicli  they  are 
sold.  The  crystals  are  more  economical  to  the  purchaser  from  having 
less  paper  weighed  with  them.  The  heat  applied  in  the  fusion,  and  the 
contact  with  organic  matter,  reduce  a  portion  to  the  metallic  condition, 
so  that  it  has  a  gray  color,  and  is  not  entirely  soluble.  The  fusible 
nature  of  this  salt  enables  us  to  introduce  it  readily  into  silver  catheters 
and  other  surgical  instruments,  and  also,  by  a  very  ready  expedient,  to 
point  the  sticks  and  alter  them  in  size,  thus : — 

Heat  a  half-dollar  held  in  a  pair  of  pincers  over  a  lamp,  and  appily 
to  it  the  end  of  the  stick  of  caustic,  rotating  it  at  such  an  angle  as  to 
give  the  requisite  sharpness ;  if  the  coin  is  hot  enough,  the  caustic  will 
fuse  at  the  point  and  take  the  shape  desired. 

The  extensive  use  of  the  nitrate  and  its  high  price  lead  to  the  admix- 
ture of  nitrate  of  potassium,  especially  with  the  fused  article ;  this 
adulteration  may  be  detected  as  described  in  the  case  of  the  crystallized 
article,  or  by  passing  a  stream  of  sulphiTretted  hydrogen  into  its  solu- 
tion till  it  ceases  to  throw  down  sulphuret  of  silver,  then  iiltering  and 
evaporating ;  there  should  be  no  residue.     If  1 7  grains  of  the  nitrate 
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are  dissolved  in  water,  it  should  precipitate  entirely  the  chlorine  of  6 
grains  of  common  salt.  The  following  is  an  elegant  method  of  testing 
approximately  the  amount  of  silver  in  a  specimen  of  nitrate  of 
silver : — 

Into  a  good  velvet  bottle  cork  insert  a  handle,  which  may  be  of  wire, 
and  in  the  opposite  end  cut  a  small  cavity  sufficient  to  hold  15  grains 
of  the  nitrate,  which  is  to  be  weighed  and  pressed  securely  in ;  now 
apply  a  spirit-lamp  flame,  which  will  ignite  the  end  of  the  cork  and 
melt  the  nitrate.  The  fused  nitrate,  by  contact  with  the  heated  carbon, 
will  be  reduced,  suddenly  bursting  into  an  intense  flame  of  a  peach- 
blossom  hue.  On  the  subsidence  of  the  flame  there  will  be  found  a 
mass  of  spongy  silver,  which,  when  washed  and  dried,  should  weigh 
about  9.5  grains,  thus:  AgNOg  =  170  and  Ag  =  108.  As  170  : 
108:  :  15:  9.53. 

By  this  process  chloride  of  silver  is  introduced  for  the  purpose  of 
rendering  the  fused  nitrate  less  brittle.  This  admixture  should  always 
be  distinctly  announced  on  the  label.  It  renders  the  salt  only  partially 
soluble  in  water,  and  opaque  white  instead  of  translucent. 

The  stain  of  nitrate  of  silver  on  the  fingers  and  on  articles  of  cloth- 
ing is  sometimes  very  inconvenient ;  it  may  generally  be  removed  by  a 
little  cyanide  .of  potassium,  or  by  moistening  the  part  with  tincture  of 
iodine  and  immediately  applying  ammonia,  and  then  washing  it  off. 

So  numerous  are  tlie  incompatibles  of  nitrate  of  silver  that  it  should 
generally  be  prescribed  in  pill,  and  singly,  except  with  some  vegetable 
excipient,  as  white  turpentine.  It  generally  forms  a  white  cloud,  with 
the  purest  undistilled  water,  from  the  presence  of  chlorides,  and  in 
water  containing  organic  matter  after  a  time  throws  down  a  brown  pre- 
cipitate. 

A  white,  hard  solid,  generally  in  form  of  pencils  or  cones  of  a  fibrous 
fracture,  becoming  gray  or  grayish-black  on  exposure  to  light  in  pres- 
ence of  organic  matter,  odorless,  having  a  bitter,  caustic,  and  strongly 
metallic  taste,  and  a  neutral  reaction.  Soluble,  with  the  exception  of 
about  5  per  cent,  of  chloride  of  silver,  in  0.6  part  of  water  and  in  25 
parts  of  alcohol  at  15°  C.  (59°  F.),  in  0.5  part  of  boiling  water,  and  in 
5  parts  of  boiling  alcohol.  It  is  insoluble  in  ether.  Whatever  is  left 
undissolved  by  water  is  completely  soluble  in  water  of  ammonia. 

A  filtered  aqueous  solution  of  2  gm.  of  the  salt,  acidulated  with  nitric 
acid,  when  completely  precipitated  by  hydrochloric  acid,  should  yield 
1.6  gm.  of  dry  chloride  of  silver. 

Argenti  Oxidum,  U.  S.  P.     {Oxide  of  Silver.     Ag20=  231.4.) 

Oxide  of  silver  should  be  kej3t  in  dark,  amber-colored  vials,  protected 
from  the  light.  It  should  not  be  triturated  with  readily  oxidizable  or 
combustible  substances,  and  should  not  be  brought  in  contact  with 
ammonia. 

Oxide  of  silver  may  be  prepared  by  dissolving  4|^  troyounces  of  nitrate 
of  silver  in  half  a  pint  of  distilled  water,  and  adding  to  it  a  pint  and  a 
half,  or  a  sufficiency,  of  a  solution  of  potassa  as  long  as  it  produces  a 
precipitate.     Wash  this  repeatedly  with  distilled  water  until  the  wash- 
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jiitis  ar<  nearly  iiistcloss.  J^astly,  diy  the  |)i'<'ci))itatc.  It  i-  ii.-<(l  in-icad 
oi"  nitrate  ol"  silv<i'  fni-  flic  tunic  cITccts  oC  the  silver  salts.  JJose,  gr.  m 
to  gr.  ij. 

A  lieavy,  dark,  brownish-black  ])Owder,  lial>le  to  reduction  by  exjjosure 
to  light,  odorless,  liaving  a  metallic  taste,  and  imparting  an  alkaline  re- 
action to  water,  in  which  it  is  very  slightly  soluble;  it  is  insoluble  in 
alcohol.  When  heated,  it  loses  oxygen,  and  nH.-tallic  silver  is  left 
behind.  On  adding  the  oxide  to  liy(lrochl(jri(;  acid,  no  effijrvescence 
should  take  place  (absence  of  carbonate;. 

1  gni.  of  the  oxide,  when  treated  with  au  excess  of  hydrochhjric  acid, 
shoukl  yield  1.236  gm.  of  chloride  of  silver. 


CHAPTER    IV. 

MEDICINAL  PREPARATIONS  OF  THE  DYAD  METALS. 

THIS  group  of  metals  contains  the  medicinal  compounds  of  such 
important  chemicals  as  calcium,  zinc,  and  mercury,  and  deserves 
the  most  careful  study  of  both  the  physician  and  the  pharmacist. 

The  order  in  which  they  will  be  treated  is  as  follows : — 

1st.    Preparations  of  Barium. 

2d.    Preparations  of  Calcium. 

3d.    Preparations  of  Magnesium. 

4th.  Preparations  of  Zinc. 

5th.  Preparations  of  Cadmium. 

6tli.  Preparations  of  Copper. 

7th.  Preparations  of  Mercury. 

The  first  two  metals  of  this  group,  barium  and  calcium,  form  oxides 
resembling  those  of  the  alkalies,  being  less  soluble,  however.  They  are 
known  in  chemistry  as  "  the  metals  of  the  alkaline  earths."  The  dyad 
metals  all  form  insoluble  carbonates. 

1st  Group.     Peepaeations  of  Baeium. 

Barii  carbonas,  Ba,C03.     Native  witlierite ;  soluble  in  strong  acids. 

Barii  chloridiim,  BaCl2,2H20.     Poisonous  ;  used  only  in  solution. 

Liquor  barii  cliloridi,  3J  to  1*5 iij  water.     Dose,  5  drops. 

Barii  iodidum,  Balj.     Poisonous  ;  an  alterative  in  scrofula  and  morbid  growths. 

Barii  Carbonas.     BaCOg  =  196.8. 

Carbonate  of  barium  is  a  rather  rare  mineral  (witherite),  being  cli  icily 
imported  from  Sweden,  Scotland,  and  the  north  of  England,  in  masses 
of  a  light-grayish  color  and  fibrous  texture.  It  is  prepared  as  a  white 
poM'der  by  precipitating  either  the  nitrate  or  chloride  by  sodium 
carbonate. 

It  is  soluble  in  muriatic  acid  with  effervescence,  forming  salts,  which, 
if  soluble,  furnish  in  solution  the  best  tests  for  sulphiu'ie  acid,  throwing 
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down  a  white  precipitate  insoluble  in  boiling  nitric  acid.  The  solution 
in  muriatic  acid  is  not  colored  nor  precipitated  by  ammonia  nor  hydro- 
sulphuric  acid ;  and  when  sulphuric  acid  is  added  in  excess,  the  solution 
yields  no  precipitate  with  carbonate  of  sodium. 

Barii  Chloridum.     BaCl2,2H20  =  243.6. 

When  muriatic  acid  is  added  to  carbonate  of  barium,  the  muriatic 
acid  displaces  the  carbonic,  with  effervescence,  and  with  the  barium 
forms  chloride  of  barium  and  water,  BaCOg  and  2HC1  =  BaCla+HjO 
and  CO2.  By  evaporation,  the  chloride  may  be  obtained  in  flat,  four- 
sided  crystals,  which  lose  their  water  of  crystallization  below  212°  F. 

It  is  a  white,  freely-soluble,  permanent  salt,  with  a  bitter  acrid  taste, 
and  imparts  a  yellow  color  to  flame.  Its  solution  is  not  affected  by 
ammonia  or  hydrosulphuric  acid.  When  sulphuric  acid  is  added  in 
excess,  no  further  precipitate  is  produced  by  the  addition  of  carbonate 
of  sodium.  If  the  crystals  deliquesce,  the  presence  of  another  earthy 
chloride  may  be  inferred.  It  is  poisonous,  as  are  all  the  other  barium 
salts ;  it  is  chiefly  used  in  medicine  in  the  form  of 

Liquor  Barii  Chloridi. 

Take  of  Chloride  of  barium 5j« 

Distilled  water .     f§iij. 

Dissolve  the  chloride  in  the  water,  and  filter  if  necessary. 

This  solution  is  almost  too  strong  for  convenient  use ;  it  is  stated  to 
be  deobstruent  and  anthelmintic.  The  dose  is  about  5  drops ;  but  it  is 
very  rarely  prescribed.  It  is,  however,  much  employed  as  a  test  for 
sulphuric  acid  or  any  soluble  sulphate. 

Barii  lodidum.     Balg  =  390.8. 

Is  obtained  by  dissolving  carbonate  of  barium  in  hydriodic  acid, 
forming  iodide  of  barium  and  Avater  with  the  evolution  of  carbonic  acid, 
or  by  adding  to  an  alcoholic  solution  of  iodine  finely-powdered  sulphuret 
of  barium,  and  evaporating  the  filtrate  by  a  moderate  heat.  Sulphur 
is  precipitated,  which  is  separated  by  filtration. 

It  occurs  in  colorless,  deliquescent  needles,  which  are  decomposed  by 
the  carbonic  acid  of  the  atmosphere.  It  is  very  poisonous,  and  has 
been  recommended  as  a  discutient  and  alterative  in  scrofulous  diseases, 
internally,  in  the  dose  of  one-eighth  to  a  grain  twice  daily,  and  exter- 
nally in  ointments  containing  20  to  30  grains  to  the  ounce. 

2d  Group.     Preparations  of  Calcium. 

Calcii  benzoas,  Ca(C7H502)2-     By  neutralizing  benzoic  acid  with  CaCOs. 
Calcii  bicarbonatis  liquor.     Solution  of  carbonate  in  aqua  acidi  carbonica. 
Calcii  bromidum,  CaBrj.     By  dissolving  CaCOs  in  HBr. 
Calcii  carbonas  precipitatus,  CaCOs.     From  CaCla  and  NagCOslOHjO. 
Calcii  carbonas,  CaCOs.     Native  in  several  forms. 
Calcii  chloridum,  CaClj.     By  action  of  HCl  on  CaCOs. 
Calcii  chloridi  liquor.     Solution  CaClg  in  1.5  aqua. 

Calcii  hypophosphis,  CaH4(P02)2.     From  boiling  lime  and  phosphorus  together  in 
water. 
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Calcii  hypophnsphitis  syrnpus  (Procter).     3i  grs.  hypophosphite  in  f^}. 
Calcii  liyy)f)i)Iuispliitis  coinp.  syr.  (Parrish).     5  grs.  mixed  calcium,  sodium,  and  potas- 
sium suits  ti)  .^j. 
Calcii  lact()-[ili()splias.    Made  by  dissolving  freshly  precipitated  phosphate  in  lactic  acid. 
Calcii  lacto-j)lios[)li;Uis  syrupus. 

Calcii  phospiias  prccipitiitus,  Ca3(P04)2.     From  Xa2HP04l2H2O+CaCl2. 
Calcii  i)li(ispliatis  syrupus  (r3urand).  2  grs.  plmsph.  calcium  to  f^']  -(-4grs._ac.  phosp^i. 
Calcii  pli(>s[)liatis  svrupus  (Wiegand).     5  grs.  phosph.  calcium  to  f3J  -f-  acid,  muriatic. 
Calcii  suj [ihis,  CaS( Jj.     Saturating  Ca2H0  with  H.SOj. 
Calcis  li(|uor.     Lime-water  9.7  to  Oj. 
Calcis  liquor  saccharatus.     7.11  grs.  to  f5J  syrup. 
Calcis  syrupus.     Syrup  5  parts  C'a(H0)2  in  100  parts. 
Calx,  ('aO.     Lime  recently  prepared  by  calcination. 
Calx  clilorata,  CaCl202+CaCl2.     Bleaching  salt  disinfectant. 
Calx  sulpliurata. 

Calcii  Benzoas.     [Benzoate  of  Calcium.     Q^iQ^Yi^O.^^  =  282.) 

Take  of  Benzoic  acid 122  parts. 

Calcium  carbonate 50      " 

Boiling  water Quantity  sufficient. 

Mix  the  acid  and  chalk  thoroughly  in  a  mortar,  and  add  the  water 
gradually  to  allow  most  of  the  carbonic  acid  gas  to  escape.  When  the 
reaction  has  ceased,  dissolve  the  salt  in  boiling  water,  filter  while  hot, 
and  set  aside  to  crystallize. 

The  salt  is  in  fine,  feathery  ciystals  of  a  silky  lustre,  soluble  in  about 
2.4  parts  of  water. 

It  has  proved  to  be  very  beneficial  in  cases  of  albuminuria  during 
pregnancy.  It  is  administered,  usually  in  solution,  in  doses  of  grs.  v 
to  X. 

Liquor  Calcii  Bicarbonatis. 

This  bicarbonate  cannot  be  obtained  in  the  dry  state.  It  is  often 
contained  in  spring  waters,  to  Avhich  it  imparts  the  property  of  reacting 
as  acids  on  litmus  and  as  alkalies  on  logwood  paper.  A  solution  of 
this  salt  has  been  used  in  England  under  the  name  of  Maugham'' s  Car- 
rara water,  which  is  made  by  dissolving  Carrara  marble,  or  any  other 
pure  carbonate  of  calcium,  in  water,  saturated  with  carbonic  acid. 

It  has  been  used  as  an  antacid  absorbent,  alterative,  and  a  mild 
astringent  in  a  number  of  diseases,  particularly  in  various  forms  of 
dyspepsia.  The  dose  of  this  water  is  one  or  two  wineglassfuls  and 
more,  to  the  amount  of  about  two  quarts  per  day. 

Calcii  Bromidum,  U.  S.  P.     {Bromide  of  Calcium.     CaBra  =  199.6.) 

Bromide  of  calcium  should  be  preserved  in  well-stopped  bottles. 

This  salt  is  most  readily  prepared  by  dissolving  pure  carbonate  of 
calcium  in  hydrobromic  acid. 

It  has  been  used  in  epilepsy,  insomnia,  and  in  cases  of  extreme  mental 
excitability,  in  15-grain  doses,  three  times  a  day. 

A  white,  granular  salt,  very  deliquescent,  odorless,  having  a  pungent, 
saline,  and  bitter  taste,  and  a  neutral  reaction.  Soluble  in  0.7  part  of 
water  and  in  1  part  of  alcohol  at  15°  C.  (59°  F.) ;  very  soluble  in  boil- 
ing water  and  in  boiling  alcohol.  At  a  dull  red  heat  the  salt  fuses 
without  losing  anything  but  moisture.  At  a  higher  temperature  it  is 
18 
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partially  decomposed.  An  aqueous  solution  of  the  salt  yields,  with 
test-solution  of  oxalate  of  ammonium,  a  white  precipitate  soluble  in 
hydrochloric,  but  insoluble  in  acetic  acid.  If  disulphide  of  carbon  be 
poured  into  a  solution  of  the  salt,  then  chlorine  water  added  drop  by 
drop,  and  the  whole  agitated,  the  disulphide  will  acquire  a  yellow  or 
yellowish-brown  color  without  a  violet  tint. 

If  diluted  sulphuric  acid  be  dropped  ujjon  the  salt,  the  latter  should 
not  at  once  assume  a  yellow  color  (absence  of  bromate).  If  1  gni.  of 
the  salt  be  dissolved  in  10  c.c.  of  water,  some  gelatinized  starch  added, 
and  then  a  few  drops  of  chlorine  water  carefully  poured  on  top,  no  blue 
zone  should  make  its  appearance  at  the  line  of  contact  of  the  two  liquids 
(iodide).  On  adding  to  1  gm.  of  the  salt  dissolved  in  20  c.c.  of  water, 
5  or  6  drops  of  test-solution  of  nitrate  of  barium,  no  immediate  cloudi- 
ness or  precipitate  should  make  its  appearance  (sulphate).  If  a  solution 
of  the  salt  be  precipitated  with  an  excess  of  nitrate  of  silver,  the  washed 
jDrecipitate  for  some  time  shaken  with  a  cold,  saturated  solution  of  car- 
bonate of  ammonium,  and  the  decanted  and  filtered  liquid  supersatu- 
rated with  nitric  acid,  not  more  than  a  faint  cloudiness,  insufficient  to 
produce  a  precipitate,  should  appear  (limit  of  chloride).  On  adding  to 
the  aqueous  solution,  first,  chloride  of  ammonium,  then  test-solution  of 
carbonate  of  ammonium  and  water  of  ammonia  in  slight  excess,  and 
gently  warming,  the  filtrate  separated  from  the  resulting  precipitate 
should  not  be  rendered  more  than  faintly  turbid  by  test-solution  of 
phosphate  of  sodium  (limit  of  magnesium). 

1  gm.  of  the  dry  salt,  when  completely  precipitated  by  nitrate  of 
silver,  yields,  if  perfectly  pure,  1.878  gm.  of  dry  bromide  of  silver. 

Calcii  Carbonas.     {Carbonate  of  Calcium.     CaCOg  =;  100.) 

This  substance  was  officinal  in  fifth  edition  of  the  Pharmacopoeia 
under  the  names  of  creta,  marmor,  and  testa,  substances  quite  dissimi- 
lar in  appearance,  but  having  the  same  general  chemical  constitution. 
The  first  of  these  being  the  som'ce  from  which  prepared  chalk  is  de- 
rived, the  second  was  used  for  obtaining  carbonic  acid  gas  by  the  action 
of  sulphuric  acid,  and  the  latter  a  form  supposed  by  some  to  be  more 
acceptable  to  the  stomach  than  ordinary  chalk. 

Creta  Preparata,  U.  S.  P.     {Prepared  Chalk.) 

Native  friable  carbonate  of  calcium  freed  from  most  of  its  impurities 
by  elutriation. 

Carbonate  of  calcium  for  use  in  medicine  requires  to  be  prepared  by 
mechanical  processes  adapted  to  furnishing  a  pure  and  fine  article.  Chalk 
and  oyster-shell  are  subjected  to  the  process  of  elutriation ;  being  pow- 
dered and  diffiisecl  in  water,  to  allow  of  the  subsidence  of  crystalline 
particles,  the  turbid  liquid  is  ch'awn  oif  into  other  vessels,  allowed  to 
settle,  and  dried  by  being  dropped  from  a  suitable  orifice  on  to  a  drying 
slab,  thus  presenting  the  carbonate  in  nodules  or  small  pyramidal  masses, 
readily  falling  into  a  very  fine,  impalpable,  white  powder.  In  this  way 
prepared  chalk  and  prepared  oyster-shell  are  j^roduced.     The  precipi- 
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tated  carbonate  of  calcium  is  very  diiferently  pi-cpared,  l)y  means  of  a 
chemical  jH-ocess,  descrihcd,  uloiio-  with  the  mcdicnl  properties  of  the 
carbonate. 

A  Avhite,  amorphous  powder,  generally  afrglutinated  in  form  of  small 
cones,  jiermanent  in  the  air,  odorless  and  tasteless,  and  insoluble  in  water 
or  alcoh<jl.  It  is  soluble  in  hydrochloric,  nitric,  or  acetic  acid,  with 
copious  etfervesccnce,  and  without  leaving  more  than  a  trifling  residue. 
By  cx])osure  to  a  red  heat,  the  salt  loses  carl)onic  acid  gas,  and  the  resi- 
due has  an  alkaline  reaction.  A  neutral  solution  of  the  salt  in  acetic 
acid  yields,  with  test-solution  of  oxalate  of  ammonium,  a  Avhite  precipi- 
tate; soluble  in  hydrochloric,  but  iusolul>le  in  acetic  acid.  Another  por- 
tion of  the  same  solution  should  yield  no  precipitate  with  test-solution 
of  siil])liate  of  calcium  (absence  of  barium,  strontium).  On  adding  t(j 
another  portion  of  the  solution,  first,  chloride  of  ammonium,  then  car- 
l)onate  of  ammonium  and  water  of  ammonia  in  slight  excess,  and 
gentl}'  warming,  the  filtrate  separated  from  the  resulting  precipitate 
should  not  be  rendered  more  than  faintly  turbid  by  test-solution  of 
phos])hate  of  sodium  (limit  of  magnesium).  Another  portion  of  the 
solution  should  not  assume  more  than  a  slightly  bluish  tint  with  a  few 
drops  of  test-solution  of  ferrocyanide  of  potassium  (limit  of  u'on). 

Calcii  Carbonas  Precipitatus,  U.  S.  P.     {Precipitated  Carbonate  of 
Calcium.     CaCOg  =  100.) 

Is  prepared  by  adding  carbonate  of  sodium  in  solution  to  the  solu- 
tion of  chloride  of  calcimn  till  effervescence  ceases.  By  double  de- 
composition, carbonate  of  calcium  is  formed  and  precipitated  as  a 
white  powder,  while  chloride  of  sodium  remains  in  solution  and  Ls 
separated  by  washing.  The  fineness  of  this  precipitate  is  dependent 
upon  the  degree  of  concentration  and  the  temperature  of  the  solutions. 
If  dilute  and  cold,  the  result  would  be  the  formation  of  crystalline  powder 
destitute  of  that  softness  and  miscibility  with  liquids  which  adapt  it  to 
convenient  use.  Therefore,  strong  solutions  and  a  boiling  temperature 
at  the  time  of  mixing  are  directed. 

It  is  used  as  an  antacid,  with  astringent  projDerties,  adapting  it 
especially  to  diarrhoea.     Dose,  from  gr.  x  to  5j- 

As  compared  Avith  prepared  chalk,  with  which  it  is  identical  in  com- 
position, this  is  a  far  handsomer  preparation,  and,  though  less  distincth' 
amorphous,  and,  therefore,  not  so  thoroughly  suspended  in  liquid  forms 
of  preparation,  it  is  preferred  for  most  prescription  purposes.  It  is  also 
well  substituted  for  chalk  in  dentifrice. 

A  very  fine,  white,  impalpable  powder,  permanent  in  the  air,  odor- 
less and  tasteless,  and  insoluble  in  water  or  alcohol.  Wholly  soluble  in 
hydrochloric,  nitric,  or  acetic  acid,  with  co])ious  effervescence.  By  ex- 
posure to  a  red  heat  the  salt  loses  carbonic  acid  gas,  and  the  residue  has 
an  alkaline  reaction.  A  neutral  solution  of  the  salt  in  acetic  acid  yields, 
with  test-solution  of  oxalate  of  ammonium,  a  white  precipitate  soluble 
in  hydrochloric,  but  insoluble  in  acetic  acid. 

On  adding  to  another  portion  of  the  same  solution,  first,  chloride  of 
ammonium,  then  test-solution  of  carbonate  of  ammonium  and  water  of 
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ammonia  in  slight  excess,  and  gently  warming,  the  filtrate  separated 
from  the  resulting  precipitate  should  not  be  rendered  more  than  faintly- 
turbid  by  test-solution  of  phosphate  of  sodium  (limit  of  magnesium). 
A  solution  of  the  salt  in  hydrochloric  acid,  freed  from  carbonic  acid  gas 
by  heat,  should  not  be  rendered  turbid,  when  supersaturated  with  water 
of  ammonia  (absence  of  aluminium,  iron,  or  phosphate). 

Calcii  Chloridum,  U.  S.  P.    .  {Chloride  of  Calcium.     CaClg^  110.8.) 

Chloride  of  calcium  deprived  of  its  water  by  fusion  at  a  low  red  heat. 
It  should  be  preserved  in  well-stopped  bottles. 

The  chloride  is  prepared  by  dissolving  chalk  or  marble  in  muriatic 
acid  and  evaporating  to  dryness,  after  which  it  may  be  fused.  It  is  then 
a  white  amorphous  mass  or  powder,  with  an  acrid,  bitter,  saline  taste, 
very  soluble  in  water  and  alcohol,  and  so  deliquescent  as  to  be  used  for 
drying  gases,  and  for  depriving  various  liquid  substances  of  water.  It 
is  also  capable  of  crystallizing,  when  it  absorbs  six  equivalents  of  water 
=  CaCl2  +  6H20.  If  the  heat  does  not  exceed  300°  in  evaporating  to 
dryness,  the  salt  will  have  the  composition  CaCl2  +  2Il20. 

Colorless,  slightly  translucent,  hard,  and  friable  masses,  very  deliques- 
cent, odorless,  having  a  hot,  sharp,  saline  taste,  and  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  1.5  parts  of  water,  and  in  8  parts  of  alco- 
hol, at  15°  C.  (59°  F.) ;  very  soluble  in  boiling  water,  and  soluble  in 
1.5  parts  of  boiling  alcohol.  At  a  low  red  heat  the  salt  fuses  to  an  oily 
liquid,  which,  on  cooling,  solidifies  to  a  mass  of  the  original  appearance, 
entirely  soluble  in  water.  The  aqueous  solution  yields,  with  test-solution 
of  oxalate  of  ammonium,  a  white  precipitate,  soluble  in  hydrochloric, 
but  insoluble  in  acetic,  acid.  With  test-solution  of  nitrate  of  silver,  it 
yields  a  white  precipitate,  soluble  in  ammonia. 

The  dilute  aqueous  solution  should  not  be  precipitated  by  water  of 
ammonia  (aluminium,  iron,  etc.),  nor  by  test-solution  of  chloride  of 
barium  (sulphate).  On  adding  to  the  aqueous  solution,  first,  chloride 
of  ammonium,  then  test-solution  of  carbonate  of  ammonium  and  water 
of  ammonium,  in  slight  excess,  and  gently  warming,  the  filtrate  sepa- 
rated from  the  resulting  precipitate  should  not  be  rendered  more  than 
faintly  turbid  by  test-solution  of  phosphate  of  sodium  (limit  of  mag- 
nesium). 

Liquor  Calcii  Chloridi. 

Solution  of  chloride  of  ccdciiim  is  directed  to  be  made  by  obtaining 
the  chloride  as  above,  and  dissolving  it  in  water  in  about  such  proportion 
that  2.5  parts  of  the  solution  shall  be  equal  to  1  part  of  the  salt. 

The  process  that  was  officinal  is  as  follows : — 

Take  of  Marble,  in  small  pieces      ...       6  troyounces. 

Mm-iatic  acid 12  " 

Distilled  water A  sufficient  quantity. 

Mix  the  acid  with  half  a  pint  of  distilled  water,  and  gradually  add 
the  marble.  Towards  the  close  of  the  eifervesceuce  apply  a  gentle  heat, 
and,  when  the  action  has  ceased,  pour  oif  the  clear  liquid,  and  evaporate 
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to  dryness.     Dissolve  the  residue  in  one  and  a  half  time-  its  weight  of 
distilled  water,  and  filter  through  ])a])('r. 

ft  is  rarely  ])re])ared  or  ])reseribed,  although  considered  a  deobstruent 
and  alterative  I'eniedy,  ada])ted  to  scrofulous  diseases  and  goitre.  Dose, 
ttLxxx  to  foj. 

Calcii  Hypophosphis,  U.  S.  P.     {Hypopliosphite  of  Calcium. 
CaH,(PO2)2=170.) 

AVhen  phos])horus  is  boiled  with  milk  of  lime,  it  gradually  disa])])ears, 
with  evolution  of  spontaneously  inHannnal)le  ])Iios])hui'etted  hydrogen, 
whi<'li  explodes  as  it  reaches  the  atmosphere,  with  the  formation  of  water 
and  phosphoric  acid.  When  the  strong  odor  of  pliosj)hurette(l  hydrogen 
ceases  to  be  .given  off,  the  liquid  contains,  besides  the  excess  of  lime, 
nearly  half  of  the  phosphorus  as  phosi)hate  of  calcium,  and  the  remain- 
der, deducting  the  considerable  i)ortion  which  has  esca})ed  into  the  air  as 
j)liosphuretted  hydrogen,  is  hypopliosphite  of  calcium.  AMien  the  })rocess 
is  conducted  in  a  flask,  it  requires  a  constant  ebullition  of  the  liquid  to 
prevent  the  explosion  consequent  upon  the  entrance  of  the  atmosjjheric 
air.  To  avoid  this  result,  it  has  been  found  safer  to  employ  a  deep,  oi:)en 
vessel.  The  constant  evolution  of  gas  and  vapor,  which  keeps  a  froth 
on  the  surface,  excludes  the  atmosphere  in  a  great  degree,  so  that  the 
yield  is  not  much  diminished,  whilst  the  safety  and  ease  of  the  process 
are  greatly  increased.  The  process  should  be  conducted  under  a  hood, 
Avith  a  strong  draught,  or  in  the  open  air,  to  avoid  the  disagreeable  fumes 
which  are  evolved. 

Take  of  Lime,  recently  burned 4  lbs.  av. 

Phosphorus 1  lb.     " 

Water 5  galls. 

Slake  the  lime  with  a  gallon  of  the  water,  put  the  remainder  in  a 
deep  boiler,  and  as  soon  as  it  boils  add  the  slaked  lime,  and  mix  to  a 
uniform  milk.  The  phosphorus  is  now  added,  and  the  boiling  is  kept 
up  constantly,  adding  hot  water  from  time  to  time,  so  as  to  preserve  the 
measure  as  nearly  as  may  be,  until  it  is  all  oxidized  and  combined,  and 
the  strong  odor  of  the  gas  has  disappeared.  The  mixture  froths  much, 
and  but  little  of  the  phosphorus  reaches  the  surface.-  Then  filter  the 
solution  through  close  muslin,  wash  out  that  portion  retained  by  the 
calcareous  residue  with  water,  and  evaporate  the  filtrate  till  reduced  to 
6  pints.  The  concentrated  liquid  should  now  be  re-filtered  to  remove 
a  portion  of  carbonate  of  calcium  which  has  resulted  from  the  action  of 
the  air  on  the  lime  in  solution,  and  again  evaporated  till  a  pellicle  forms, 
when  it  may  be  crystallized  by  standing  in  the  drying-room,  or  the  heat 
may  be  continued  with  stirring  till  the  salt  granulates,  when  it  should 
be  introduced  into  bottles. 

Seheifer  prepares  it  by  a  modification  of  this  process,  which,  he  says, 
saves  the  great  waste  occurring  in  the  above,  and  has  the  advantage  of 
liberating  very  little  of  the  offensive  gas  produced  by  it.  He  first 
oxidizes  the  phosphorus  by  fusing  it  under  water,  and  pumping  atmos- 
pheric air  into  it;   the  phosphorus  burns  somewhat,  and  swells  up, 
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having  become  partially  converted  into  oxide  of  phosphorus,  P^O,  and 
now  combines  with  milk  of  lime  without  boiling,  most  readily  at  130° 
F.,  the  gas  given  off  being  chiefly  hydrogen,  and  not,  as  in  the  other 
case,  the  offensive  compound  of  phosphorus  and  hydrogen,  the  production 
of  which  is  so  great  an  annoyance  in  the  neighborhood  of  chemical 
manufactories. 

This  is  the  most  important  of  the  salts  of  hyjjophosphorous  acid ;  it 
is  the  source  from  which  the  acid  itself  and  most  of  its  medicinal  salts 
are  made.  Immense  quantities  of  it  have  been  prescribed  since  it  was 
first  proposed  by  Dr.  Churchill  as  a  remedy  in  phthisis ;  and  though 
the  sanguine  expectations  enkindled  by  its  first  announcement  have  not 
been  realized,  it  has  assumed  a  prominent  place  among  the  remedies 
adapted  to  cases  of  nervous  and  general  debility  and  ill  health.  Its 
dose  is  5  grains  three  times  daily,  in  sugar  and  water. 

Colorless  or  white,  six-sided  prisms,  or  thin,  flexible  scales,  of  a  pearly 
lustre,  permanent  in  dry  air,  odorless,  having  a  nauseous,  bitter  taste, 
and  a  neutral  reaction.  Soluble  in  6.8  parts  of  water  at  15°  C.  (59°  F.), 
and  in  6  parts  of  boiling  water ;  insoluble  in  alcohol.  When  heated  in 
a  dry  test-tube,  the  salt  decrepitates,  gives  off  water,  then  evolves  spon- 
taneously-inflammable phosphorettecl  hydrogen,  leaving  a  reddish  residue 
which  amounts  to  about  80  per  cent.  The  aqueous  solution  yields,  with 
test-solution  of  oxalate  of  ammonium,  a  white  precipitate  soluble  in 
hydrochloric,  but  insoluble  in  acetic  acid.  Acidified  with  hydrochloric 
acid,  and  added  to  excess  of  test-solution  of  mercuric  chloride,  it  pro- 
duces a  white  precipitate  of  mercurous  chloride,  and,  on  further  addition, 
metallic  mercury  separates. 

When  dissolved  in  water,  the  salt  should  leave  no  insoluble  residue 
(insoluble  salts  of  calcium).  The  aqueous  solution  should  yield  no  pre- 
cipitate with  test-solution  of  acetate  of  lead  (soluble  phosphate),  nor, 
after  being  acidulated  with  nitric  acid,  with  test-solution  of  chloride  of 
barium  (soluble  sulphate).  On  adding  to  the  aqueous  solution,  first, 
chloride  of  ammonium,  then  test-solution  of  carbonate  of  ammonium 
and  water  of  ammonia  in  slight  excess,  and  gently  warming,  the  filtrate 
separated  from  the  resulting  precipitate  should  not  be  rendered  more 
than  faintly  turbid  by  test-solution  of  phosphate  of  sodium  (limit  of 
magnesium). 

Syrup  of  Hypophospkite  of  Calcium.     (Procter.) 

Take  of  Hypophosphite  of  calcium      ...  1  ounce. 

Water 9^  fluidounces. 

White  sugar 12    troyounces. 

Fluid  extract  of  vanilla     ....  i  fluidounce. 

Dissolve  the  salt  in  the  water,  filter,  add  the  sugar,  dissolve  by  aid 
of  heat,  and  add  the  vanilla.  The  dose  is  from  a  teaspoonful  (3|  grains) 
to  a  tablespoonful  (14  grains),  according  to  the  circumstances  of  the 
case,  three  times  a  day. 

Parrish's  Syrup  of  the  Hypophosphites. 

The  presence  of  preparations  of  iron  in  these  compounds  was  not 
called  for  by  the  original  discoverer  of  their  therapeutic  value,  who  con- 
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sidcrs  tlic  alkaliiu'  niid  carlliy  liy|iii|)li<).~|)liitos  as  sii|)('rioi-  to  any  of  tlu* 
onliiiarv  Arrmr(^o/7('7(.v,  ;in<l  in  practict;  I  Ix-licvc  the  f'ollowiiij^  very  ."-iniph; 
prcpai-afioiis  Inive  been  i'otind  I'lillyefjiinl  totho.se  in  wliieli  iron  i<  iiifio- 
(lijcctl  willi  ail  excess  of  hypophosphorous  acid. 


Take  of  Hypophosphi 

te  of  calcium    . 

^ha. 

it 

sodium     . 

.^ss. 

" 

potassium 

.        .^ss. 

Sugar 

tt^j,  12  oz. 

(com.) 

Hot  water 

0)  f.5iv. 

Orangc-Howei 

water 

•     fsj. 

Make  a  solution  of"  the  mixed  salts  in  the  hot  water,  filter  throii«rh 
pajjer,  dissolve  the  sugar  in  the  solution  by  the  aid  of  heat ;  strain  and 
add  the  orange-flower  water.  Dose,  a  teaspoonful,  containing  nearly 
5  grains  of  the  mixed  salts. 

The  glycerole  of  hypophofiphites  has  the  same  composition  as  the  fore- 
going, except  that  the  solution  is  formed  Avitli  a  less  proportion  of  water, 
to  which  a  smaller  portion  of  sugar  is  added,  and  the  quantity  made  up 
with  glycerine.  We  modify  the  flavor,  also,  by  the  use  of  a  little  oil  of 
bitter  almonds,  to  distinguish  it  from  the  corresponding  syrup. 

Some  pharmacists  omit  the  sugar  altogetlier,  and  propose  this  course 
in  making  all  glyceroles,  using  glycerine  as  the  solvent,  as  well  as  for  its 
nutritive  and  remedial  properties.  I  do  not  find  this  to  furnish  a  pleasant 
preparation  to  take,  as  the  saline  ingredients  have,  perhaps,  as  strong  a 
taste  in  this  form  as  in  an  aqueous  solution,  and  in  view  of  the  acridity 
of  glycerine  as  usually  met  with,  I  think  a  teaspoonful  a  pretty  large 
dose,  unless  diluted  more  than  is  usual  Avith  such  preparations  as  gly- 
cerole  of  the  hypopliosphites,  which  is  frequently  taken  directly  from 
the  bottle. 

The  inferior  kinds  of  glycerine  must  be  avoided  in  this  preparation, 
as  from  contact  with  the  salts  or  other  causes  they  are  apt  to  accpure 
very  offensive  properties. 

Syrupus  HypophospMtum,  U.  S.  P.     {Syrup  of  Hypopliospkites.) 

Hypophosphite  of  calcium,  thirty-five  parts        ....  35 

Hypophosphite  of  sodium,  twelve  parts 12 

Hypophosphite  of  potassium,  twelve  parts 12 

Citric  acid,  one  part 1 

Spirit  of  lemon,  two  parts 2 

wSugar,  in  coarse  powder,  five  hundred  parts         ....  500 
Water,  a  sufficient  quantity 

To  make  one  thousand  joarts 1000 

Mix  the  hypophosphites,  and  dissolve  them,  by  trituration,  in  3oO 
parts  of  water.  Should  there  be  a  trifling  residue  undissolved,  allow 
the  solution  to  settle,  pour  off  nearly  all  of  it,  and  add  the  citric  acid  so 
that  the  residue  may  be  dissolved.  Then,  having  mixed  the  liquids,  add 
the  spirit  of  lemon,  and  filter  throtigh  paper,  adding,  through  the  filter, 
enough  water  to  make  the  whole  weigh  500  parts.  In  this  liquid  dis- 
solve the  sugar  by  agitation,  without  heat,  and  strain. 

Keep  the  syrup  in  well-stopped  bottles. 
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This  syrup  is  made  officinal  in  the  present  edition  of  the  Pharmacopoeia 
for  the  first  time.  It  is  hoped  that  it  Avill  completely  take  the  place  of 
the  many  and  varied  preparations  that  have  been  placed  in  the  market 
by  manufacturers  and  dealers  in  proprietary  articles  since  this  class  of 
preparations  were  recommended  by  Dr.  Churchill.     The  dose  is  from 

f  OJ  to  f  .3SS. 

Syrupus  Hypophosphitmn  cum  Ferro,  U.  S.  P.     {Syrup  of  Hypophos- 

phites  ivith  Iron.) 

Lactate  of  iron,  one  part 1 

Syrup  of  hypophosphites,  ninety-nine  jDarts 99 

To  make  one  hundred  parts 100 

Dissolve  the  lactate  of  iron  in  the  syrup  by  trituration. 
Keep  the  syrup  in  well-stopped  bottles. 

Calcii  Lactophosphatis. 

This  compound  is  prepared  by  dissolving  freshly  precipitated  phos- 
phate of  calcium  in  lactic  acid,  evaporating,  and  crystallizing.  It  is 
found  in  the  shops  in  white,  scaly,  semi-crystalline  powder,  has  an  acid 
taste  and  reaction,  and  should  be  entirely  soluble  in  -water.  It  is 
doubtful  if  it  is  really  a  true  chemical  compound.  It  is  administered 
in  doses  of  2  to  5  grains,  usually  in  syrup,  and  is  a  popular  ingredient 
in  emulsions  of  cod-liver  oil. 

Syrupius  Calcii  Lactophosphatis,  U.  S.  P.    (Syi^up  of  Lactophosphate  of 

Calcium.) 

Precipitated  phosphate  of  calcium,  twenty-two  parts  .        .        .22 

Lactic  acid,  thirtj^-tbree  parts 33 

Orange-flower  w^ater,  eighty  parts 80 

Sugar,  in  coarse  powder,  six  hundred  parts 600 

Hydrochloric  acid, 

Water  of  ammonia. 

Water,  each,  a  sufficient  quantity, 

To  make  one  thousand  j^arts         .        .        .        .    ■     .        .  1000 

To  the  precipitated  phosphate  of  calcium,  mixed  with  three  hundred 
(300)  parts  of  cold  water,  add  enough  hyclrochloric  acid  to  dissolve  it. 
Filter  the  solution,  dilute  it  with  twelve  hundred  (1200)  parts  of  cold 
water,  and  then  add  Avater  of  ammonia,  until  it  is  slightly  in  excess. 
Transfer  the  mixture  at  once  to  a  fine,  wetted  muslin  strainer.  As  soon 
as  the  liquid  has  run  oif,  return  the  magma  to  the  vessel,  mix  it  quickly 
with  twelve  hundred  (1200)  parts  of  cold  water,  and  again  transfer  it  to 
the  strainer.  AATiien  it  has  drained,  mix  the  magma  at  once  with  the 
lactic  acid,  and  stir  until  it  is  dissolved.  Then  add  the  orange-flower 
water  and  enough  water  to  make  the  solution  weigh  about  three  hundred 
and  fifty  (350)  parts,  filter,  and  pass  enough  water  through  the  filter  to 
make  the  filtrate  weigh  four  hundred  (400)  parts.  Lastly,  add  to  this 
the  sugar,  dissolve  it  by  agitation,  without  heat,  and  strain. 


durand's  syrup  of  phosphate  of  calcium.   2^1 

Caleii  Phosplias  Prceeipitatus,  U.  S.  P.     {Precipitated  P/io.sphaO   of 
Calcium.     Ciis{FO,\  =  310.) 

This  salt  is  made  l)y  caloining  l)ones  and  dissolviiitr  them  in  muriatic 
acid,  from  Avliicli  solution,  on  the  addition  of"  aniuKjuia  water,  the  i>hos- 
phatc  is  precipitated. 

After  washing  and  drying  it  is  a  white,  insoluljle  jiowder,  free  from 
odor  and  taste ;  soluble  in  muriatic,  acetic,  and  phosphoric  acids. 

This  phosphate  is  used  as  a  remedy  for  scrofulous  diseases,  defective 
nutrition,  etc.  Dose,  from  gr.  x  to  oss,  repeated  three  times  a  day.  It 
forms  the  basis  of  several  of  the  phosphatic  preparations  now  so  popular ; 
it  is  said  to  be  essential  in  animals,  as  Avell  as  plants,  to  the  formation 
of  cells,  and  seems  to  be  useful  in  certain  pathological  states  of  the  system 
characterized  by  defective  nutrition. 

A  light,  white,  amorjihous  powder,  permanent  in  the  air,  odorless, 
tasteless,  and  insoluble  in  water  or  alcohol.  Wholly  soluble  in  nitric 
or  in  hydrochloric  acid  without  eiferv^escence  (absence  of  carbonate).  At 
an  intense  heat  it  is  fusible  without  decomposition.  A  solution  of  .the 
salt  in  diluted  nitric  acid,  after  being  mixed  with  an  excess  of  acetate 
of  sodium,  yields  a  white  precipitate  with  test-solution  of  oxalate  of 
ammonium,  and  a  lemon-yellow  precipitate  with  test-solution  of  ammo- 
uio-nitrate  of  silver. 

On  dissolving  1  gm.  of  the  salt  in  hydrochloric  acid,  and  subsequently 
adding  water  of  ammonia,  the  salt  is  precipitated  unaltered.  The  pre- 
cipitate should  yield  nothing  to  a  boiling  solution  of  potassa  (absence 
of  aluminium),  and,  when  Avashed  and  dried,  should  weigh  1  gm. 

The  granular  and  rather  insoluble  character  of  this  powder,  as  found 
in  commerce,  renders  it  less  efficient  than  desirable,  and  has  led  to  the 
preparation  of  the  following  syrups,  which  contain  it  in  a  soluble  form. 

Durand's  Syrup  of  Pliospjhate  of  Calcium. 

Take  of  Precipitated  phosphate  of  calcium       .  128  grains. 

Glacial  phosphoric  acid         .         .         .  240        " 
Sugar,  in  coarse  powder         ...  7h  oz.  (offic.) 

Distilled  water 4    fluidounces. 

Essence  of  lemon    .....  12    drops. 

Mix  the  phosphate  of  calcium  with  the  water  in  a  porcelain  capsule, 
over  a  spirit  or  gas  lamp,  or  in  a  sand-bath ;  add  gradually  the  phos- 
phoric acid  until  the  whole  of  the  phosphate  of  calcium  is  dissolved. 
To  this  solution  add  sufficient  Avater  to  compensate  for  the  evaporation, 
then  dissolve  the  sugar  by  a  very  gentle  heat,  and,  when  perfectly  cold, 
add  the  essence  of  lemon.  The  syrup  of  phosphate  of  calcium,  thus 
prepared,  is  colorless,  transparent,  of  an  acid  taste,  and  contains  2 
grains  of  the  phosphate  of  calcium  and  nearly  4  grains  of  phosphoric 
acid  to  each  teaspoonful.  AYhen  diluted  by  the  patient  previously  to  its 
being  taken,  it  forms  a  phosphoric  lemonade  not  unpleasant  to  the  taste. 
Dose,  a  teaspoonful. 

In  a  paper  in  the  American  Journal  of  Pharmacy,  vol.  xxvi.,  p.  112, 
noticing  the  above,  T.  S.  Wiegancl  remarks  upon  the  aciditA'  of  the 
preparation  as  an  objection  to  its  use  in  some  cases,  and  proposes  the 
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following  modified  recipe,  containing  muriatic  acid  instead  of  phosphoric 
acid,  a  much  smaller  proportion  being  required  to  constitute  a  permanent 
solution. 

WiegancVs  Syrup  of  Phosphate  o/'  Calcium, 

Take  of  Calcii  phosphatis  prfecip.  .....  §j. 

Acidi  chlorohydrici f3iv. 

Aqu?e,  q.  s.  ft .         .         .  fS^ij. 

Saccbari,  q.  s.  ft.         .         .         .         .         .        .         .  fSxij. 

Dissolve  the  phosphate  of  calcium,  previously  mixed  with  an  ounce 
of  water,  by  means  of  the  acid,  filter,  then  add  the  remaining  water  to 
this ;  add  the  sugar  until  the  bulk  is  increased  to  12  fluidounces,  and 
strain.     Dose,  a  teaspoonful. 

Calcii  Sulphis.     [Sulphite  of  Calcium.     CaSOg  =120.) 

Neutral  sulphite  of  calcium  is  prepared  by  passing  gaseous  sulphurous 
acid  over  hydrate  of  lime,  spread  upon  hurdles  to  the  depth  of  one 
or  two  inches,  or  preferably,  according  to  a  manufacturing  chemist 
of  Prague,  by  passing  the  gas  into  the  lime  in  a  barrel,  Avhich  is  made 
to  revolve,  by  which  the  contact  between  it  and  the  lime  is  increased  ; 
the  color  of  the  lime  is  changed  from  white  to  a  pale  yellow  in  from  four 
to  eight  hours,  and  the  salt  is  then  removed.  It  is  soluble  in  about  800 
parts  of  water,  and,  on  the  addition  of  most  acids,  liberates  sulphurous 
acid  (H2SO3),  which  is  its  principal  use.  Added  to  cider  in  the  propor- 
tion of  a  few  ounces  to  a  barrel  it  liberates  this  acid,  and  arrests  the 
process  of  fermentation,  a  desideratum  in  this  branch  of  manufacture ; 
the  sparing  solubility  of  the  salt  and  of  the  precipitate  formed  adapts  it 
to  the  end  in  view ;  no  foreign  odor  or  taste  is  imparted  to  the  cider. 
This  salt,  as  also  the  bisulphite  and  hyposulphite  of  calcium,  which  are 
more  soluble,  has  been  recommended  in  the  purulent  stage  of  consump- 
tion as  checking  the  absorption  of  purulent  matter  and  favoring  the 
cicatrization  of  vomicae. 

Liquor  Calcis,  IT.  S.  P.     (Solution  of  Lime,     Lime-  Water.) 

An  aqueous  solution  containing  about  0.15  per  cent,  of  hydrate  of 
calcium  (Ca(HO)2  =  74). 

Lime,  one  part 1 

Water, 

Distilled  water,  each A  sufficient  quantity. 

Slack  the  lime  by  the  gradual  addition  of  6  parts  of  water,  then  add 
30  parts  and  stir  occasionally  during  half  an  hour.  Allow  the  mixture 
to  settle,  decant  the  liquid  and  throw  it  away.  Then  add  to  the  residue 
300  parts  of  distilled  water,  stir  well,  wait  a  short  time  for  the  coarser 
particles  to  subside,  and  pour  the  liquid  holding  the  undissolved  lime  in 
suspension,  into  a  glass-stoppered  bottle ;  pour  off  the  clear  liquid  when 
wanted  for  use. 

Lime  is  soluble  to  a  limited  extent,  and  more  so  in  cold  than  in 
hot  water.     The  proportion  contained  in  lime-water  is  from  9  to  10 
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grains  to  the  pint;  its  dose;  is  from  f.^ss  to  fSij.  It  is  particularly  use- 
ful, in  small  doses,  to  allay  irritation  of"  stomach  and  nausea,  and,  as  an 
astringent  antacid,  is  adapted  to  tlyspcpsia  accompanied  with  acidity  of 
stonuudi  and  diarrhoea.  Its  taste  and  caustic  properties  are  best  dis- 
guised by  admixture  with  milk;  and  a  mixture  of  lime-water  and  milk 
is  nuich  used  as  food  for  infants. 

Ti'iifs. — A  clear,  colorless  liquid,  without  odor,  having  a  saline  and  feel^ly 
caustic  taste,  and  an  alkaline  reaction.  Sp.  gr,  1.0015  at  15°  C.  (59° 
F.).  When  heated  to  boiling,  it  becomes  cloudy.  Test-solution  of 
oxalic  acid  added  to  it  produces  a  white  precipitate  soluble  in  hydro- 
chloric, but  insoluble  in  acetic  acid.  The  alkaline  reaction  of  the  liquid 
entirely  disappears  after  it  has  been  saturated  with  carbonic  acid 
gas  and  the  excess  of  the  latter  has  been  expelled  by  boiling  (absence 
of  alkalies  or  their  carbonates). 

Lifpwr  Calcis  Saccharatus,  Ph.  Br.     (Saccharated  Solution  of  Lime.) 

Take  of  Slaked  lime       .        .        .        .        .        .        .    1  oz.  (avoir.) 

Refined  sugar,  in  powder         .         .         ,        .     2   "         " 
Distilled  water 1  pint  (imp.). 

Mix  the  lime  and  sugar  by  trituration  in  a  mortar.  Transfer  the 
mixture  to  a  bottle  containing  the  water,  and,  having  closed  this  with  a 
cork,  shake  it  occasionally  for  a  few  hours.  Finally,  separate  the  clear 
liquor  with  a  siphon,  and  keep  it  in  a  stoppered  bottle.  The  sp.  gr.  is 
1.052;  one  fiuiclounce  required  for  neutralization  254  grain  measures 
of  the  volumetric  solution  of  oxalic  acid,  wdiich  corresponds  to  7.11 
grains  of  lime  in  1  fluidounce. 

It  should  be  kept  in  a  well-stopped  bottle,  and  given  in  the  dose  of 
from  20  to  60  minims  in  a  glass  of  water  two  or  three  times  a  day,  after 
eating.  This  is  stated  to  be  a  powerful  antacid  and  tonic,  adapted  to 
cases  of  obstinate  dyspepsia  connected  with  too  little  secretion  of  gastric 
juice,  as  well  as  to  those  with  too  great  secretion.  It  is  said  to  be  par- 
ticularly serviceable  to  gouty  constitutions,  though  of  less  use  in  hys- 
terical and  anaemic  cases.  So  far  from  increasing  constipation,  it  is 
stated  gradually  to  remove  that  symptom.  ♦ 

Syrupus  Calcis,  U.  S.  P.     (Syrup  of  Lime.) 

Lime,  five  parts  ...  .  .  '.  .  .  .  5 
Sugar,  in  coarse  powder,  thirty  parts  .....  30 
Water,  a  sufficient  quantity, 

To  make  one  hundred  parts 100 

Triturate  the  lime  and  sugar  thoroughly  in  a  mortar ;  then  add  the 
mixture  to  fifty  (50)  parts  of  boiling  water,  contained  in  a  bright  copper 
or  tinned  iron  vessel,  and  boil  the  mixture  for  five  minutes,  constantly 
stirring.  Dilute  it  with  an  equal  volume  of  water,  and  filter  through 
white  paper.  Finally,  evaporate  the  syrup  to  one  hundred  (100)  parts. 
This  new  officinal  preparation  is  copied  after  that  of  the  British  Phar- 
macopoeia, as  above,  and  is  used  in  the  same  way. 


284      MEDICINAL    PREPARATIONS    OF    DYAD    METALS. 

Calx,  U.  S.  P.     {Lime.     CaO  =  56.) 

Lime  should  be  preserved  in  well-closed  vessels,  in  a  dry  place. 

Lime  is  the  oxide  of  a  light  metal  called  calcium,  Ca  =  40.  This 
oxide  exists  to  a  very  great  extent  in  the  mineral  kingdom,  being  the 
most  familiar  of  the  so-called  alkaline  earths.  It  is  obtained  from  the 
soil  by  plants,  and  through  them  becomes  incorporated  into  the  structure 
of  animals,  entering  specially  into  their  bones,  shells,  and  teeth. 

Lime  itself  is  prepared  from  the  carbonate,  mostly  from  limestone, 
bv  calciuino;  alono;  with  carbonaceous  matters.  Sometimes  with  -wood, 
furnishing  wood-burnt  lime;  and  at  other  times  with  coal,  furnishing  a 
more  common  article.  The  action  of  an  intense  heat  drives  off  the 
carbonic  acid,  Avhich  escapes,  leaving  the  lime  in  its  caustic  state. 

On  the  addition  of  water,  lime  becomes  slaked,  a  high  heat  is  pro- 
duced, and  it  is  found  to  have  absorbed  1  equivalent  of  water  = 
Ca(H0)2  =  74.  Lime  is  less  soluble  in  hot  than  in  cold  water,  is 
fusible  before  the  blowpipe,  and  entirely  soluble  in  muriatic  acid.  Silicic 
acid  remains  undissolved  on  the  addition  of  this  acid.  Phosphate  of 
calcium,  if  the  solution  is  acid,  is  thrown  down  on  neutralization  Avith 
ammonia.  Alumina,  magnesia,  and  oxide  of  iron  are  thrown  down 
from  this  solution  by  a  slight  excess  of  ammonia. 

Hard,  white,  or  grayish-Avhite  masses,  gradually  attracting  moisture 
and  carbonic  acid  gas  on  exposure  to  air  aud  falling  to  a  AAdiite  jJOAA^ler, 
odorless,  liaA^ing  a  sharp,  caustic  taste  and  an  alkaline  reaction.  Soluble 
in  750  parts  of  AA'ater  at  15°  C.  (59°  F.),  and  in  1300  parts  of  boiling 
AA-ater;  insoluble  in  alcohol.  When  heated  to  a  Avhite  heat,  lime  is 
neither  fused  nor  altered.  Brought  into  contact  \xi\h  about  half  its 
AA'eight  of  AA^ater,  it  absorbs  the  latter,  becomes  heated,  and  is  gradually 
couA^erted  into  a  AA-hite  poAA-der  (slaked  lime). 

Lime  mixed  with  Avater  to  a  thin  milk  should  be  dissoh^ed  by  nitric 
acid  Avith  but  little  efferA^escence  (limit  of  carbonate),  and  AA-ithout 
leaA'ing  more  than  a  slight  residue  of  insoluble  matter.  Distilled  Avater 
agitated  Avith  slaked  lime  should  giA^e  the  reactions  mentioned  under 
JAquor  Calcis. 

Cal.vChlorata,  U.  S.  P.     ( Chlorinated  Lime.) 
{Calx  Chlorinata,  Pharm.,  1870.      Chloride  of  Lime.) 

A  compound  resulting  from  the  action  of  chlorine  upon  hydrate  of 
calcium,  and  containing  at  least  25  per  cent,  of  available  chlorine. 

Chloride  of  lime  should  be  preserved  in  AA^ell-closed  A^essels,  in  a  cool 
and  dry  place. 

Under  the  name  of  chloride  of  lime,  or  bleaching  poivder,  this  sub- 
stance is  exteusiA'ely  manufactured  and  used  as  a  bleaching  agent.  It 
is  made  from  slakecl  lime  by  subjecting  it  to  an  atmosphere  of  chlorine 
gas  till  completely  saturated,  and  has  a  complex  and  A^ariable  composi- 
tion, being  a  mixture  of  hypochlorite  of  calcium,  CaCl^Og,  chloride  of 
calcium,  CaClj,  aud  lime,  Ca(H0)2. 

For  the  full  advantage  of  the  liberation  of  chlorine  the  addition  of 
an  acid  is  necessary,  though  the  spontaneous  CA^olution  of  that  gas  is 
usually  relied  on  for  common  disinfecting  purposes.     The  chief  popular 
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use  of  chlorinated  lime  is  as  a  disinfectant  al)out  cesspools,  sewers, 
and  })laces  rendered  offensive  and  unwholesome  l)V  the  products  of 
decomposition. 

It  is  also  used  in  the  manufacture  of  chloroform  and  for  the  prepa- 
ration of  liquor  sodce  chloratce,  which  is  used  as  a  substitute  for  it  for 
internal  and  external  use  in  medicine. 

A  M'hite  or  grayish-white,  drv,  or  but  slightly  damp  powder,  or 
friable  lumps,  becoming  moist  and  gradually  decomposing  on  exposure 
to  air,  having  a  feeble,  chlorine-like  odor,  and  a  disagreeable,  saline 
taste.  It  is  partially  soluble  in  water  and  iu  alcohol.  On  dissolving 
chlorinated  lime  in  diluted  hydrochloric  acid,  chlorine  gas  is  given  off^, 
and  there  should  not  remain  more  than  a  trifling  amount  of  insolul)le 
matter.  Its  solution  in  diluted  acetic  acid  yields,  with  test-solution  of 
oxalate  of  ammoniiim,  a  white  precipitate  soluble  iu  hydrochloric  acid. 
The  aqueous  solution  quickly  destroys  the  color  of  a  dilute  solution  of 
litmus  or  of  indigo. 

If  0.71  gm.  of  chlorinated  lime  be  mixed  with  a  solution  of  1.25 
gm.  of  iodide  of  potassium  in  120  c.c.  of  water,  and  9  gm.  of  diluted 
hydrochloric  acid  be  theu  added,  the  red-brown  licjuid  should  require 
for  complete  decoloration  not  less  than  50  c.c.  of  the  volumetric  solution 
of  hyposulphite  of  sodium. 

Calx  Sulj^hurata,  U.  S.  P.     {Sulphurated  Lime.) 

A  mixture,  commonly  misnamed  sulphide  of  calcium,  consisting  chiefly 
of  sulphide  of  calcium  (CaS=  72)and  sulphate  of  calcium  (CaSO^  =  136), 
in  varying  proportions,  but  coutaiuiug  not  less  than  36  jDcr  cent,  of  abso- 
lute sulphide  of  calcium. - 

A  preparation  somewhat  similar  has  been  used  as  a  base  for  a  lotion 
in  the  cure  of  itch,  and  as  an  addition  to  baths,  wdien  sulphurous  med- 
ication is  demanded. 

Lime,  in  very  fine  powder,  one  hundred  parts    '.        .        .        .     100 
Precipitated  sulphur,  ninety  parts 90 

INIix  the  lime  and  sulphur  intimately ;  pack  the  mixture  with  gentle 
pressure  iu  a  crucible  so  as  nearly  to  fill  it,  and,  having  luted  down  the 
cover,  expose  the  crucible  for  one  hour  to  a  low  red  heat,  by  means  of  a 
charcoal  fire  so  arranged  that  the  upper  part  of  the  crucible  shall  be 
heated  first.  Then  remove  the  crucible,  allow  it  to  cool,  rub  the  con- 
tents to  powder,  and  at  once  transfer  the  latter  to  small  glass-stoppered 
vials. 

Much  of  the  commercial  article  is  made  by  calcining  a  mixture  of 
calcined  plaster  and  sulphur  with  some  charcoal,  flour,  or  other  carbon- 
aceous material.  This  compound  has  become  a  popular  remedy  in  those 
cases  where  sulphur  is  indicated,  especially  in  eruptions,  etc.,  caused  by 
indigestion  or  impoverished  blood.  It  is  administered  in  pills  in  doses 
of  gT.  j\  to  \. 

A  grayish-white  or  yellowash-white  powder,  gradually  altered  by 
exposure  to  air,  exhaling  a  faint  odor  of  hydrosulphuric  acid,  having 
an  offensive,  alkaline  taste,  and  an  alkaline  reaction.  Very  slightly 
soluble  in  water,  and  insoluble  in  alcohol.     On  dissolving  sulphurated 
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lime  with  the  aid  of  acetic  acid,  hydrosulphuric  acid  is  abundantly  given 
off,  and  a  white  precipitate  (sulphate  of  calcium)  is  thrown  down.  The 
filtrate  yields,  with  test-solution  of  oxalate  of  ammonium,  a  white  pre- 
cipitate soluble  in  hydrochloric,  but  insoluble  in  acetic,  acid. 

If  1  gm.  of  sulphurated  lime  be  gradually  added  to  a  boiling  solution 
of  1.25  gm.  of  sulphate  of  copper  in  50  c.c.  of  water,  the  mixture 
digested  on  a  water-bath  for  fifteen  minutes,  and  filtered  when  cold, 
no  color  should  be  imparted  to  the  filtrate  by  1  drop  of  test-solution  of 
ferrocyanicle  of  potassium  (presence  of  at  least  36  per  cent,  of  real  sul- 
phide of  calcium). 

8d  Group  of  Dyad  Metals.      Preparations  of  Magnesium. 

Magnesia,  MgO.     By  calcining  the  carbonate.     Dose,  3J. 

Magnesia  ponderosa.     Like  last ;  heavy,  white  powder. 

Magnesii  acetas.     In  solution  with  orange  syrup. 

Magnesii  bicarbonas.     By  solution  in  aqua  acidi  carbonici^ 

Magnesii  carbonas,  (MgC03)4Mg(HO)2oH20.     From  suljihate  by  NajCOa- 

Magnesii  carbonas  ponderosus.     Like  last,  from  dense  solutions. 

Magnesii  citras  granulatus.     Effervescent  granular  j30wder. 

Magnesii  citratis  liquor.     5J  of  salt  in  f^xii  bottle. 

Magnesii  et  potassii  borotartras.     Soluble  and  mild  salt. 

Magnesii  sulphas,  MgS047H20.     From  native  carbonate. 

Magnesii  sulphis,  MgS036H20. 

Magnesii  sulphuretum.     Gelatinous  alterative.     Dose,  5  to  30  grains. 

Acetate  of  Magnesium. — This  is  very  deliquescent  and  difficult  to 
crystallize  ;  in  the  dry  state  it  is  generally  found  as  a  gummy  mass.  It 
has  been  proposed  as  a  substitute  for  citrate  of  magnesium.  Renault 
recommends  to  dissolve  120  parts  of  carbonate  of  magnesium  in  acetic 
acid  and  evaporate  to  300  parts,  which  solution,  when  wanted  for  use, 
is  to  be  mixed  with  three  times  its  weight  of  orange  or  some  other  agree- 
able syrup.  It  is  more  agreeable  if,  like  citrate  of  magnesium,  it  con- 
tains a  quantity  of  free  carbonic  acid. 

Garrot  recommended  a  syrup  of  acetate  of  magnesium,  prepared  by  dis- 
solving 10  parts  calcined  magnesia  in  50  parts  acetic  acid,  and  adding 
150  parts  of  some  agreeable  fruit  syrup.  Of  similar  composition  is 
the  elixir  of  acetate  of  magnesium,  prepared  by  dissolving  10  parts  calc. 
magnesia  in  40  parts  acetic  acid,  and  adding  40  parts  alcohol  and  70 
of  an  aromatic  syrup. 

Magnesia,  U.  S.  P.         [Magnesia.     Light  Magnesia.     MgO  =  40.) 
Magnesia  should  be  kept  in  well-closed  vessels. 

Magnesia  Ponderosa,  U.  S.  P.     {Heavy  Magnesia.     MgO  =  40.) 

A  white,  dense,  and  very  fine  powder,  corresponding  in  all  other 
properties  and  reactions  with  magnesia. 

Usually  prepared  by  calcining  the  carbonate  at  a  high  heat,  until  it 
presents  a  peculiar  luminous  appearance,  called  brightening.  This 
preparation  is  very  various  in  its  physical  properties,  owing  to  the  various 
modifications  of  the  process  for  its  preparation  ;  it  Mall  not  be  necessary 
in  this  work  to  describe  these.     The  reader  is  referred,  for  an  account 


MAGNESIA.  287 

of  some  interesting  experiments  made  in  my  laboratory  by  Thomas  H. 
Barr,  of  Terre  HautCj  IncL,  and  by  Thomas  Weaver,  of  P]iilad('lj)liia,  to 
the  American  Joivrnal  of  l^harmacy,  vol.  xxvi.,  p.  193,  and  vol.  xxviii., 
p.  214. 

The  first  mentioned  light  or  common  calcined  magnesia  is  a  very  light 
white  powder,  almost  ins(jlul)le  and  tasteless,  but  imparting  a  sensation 
of  grittiness  to  the  tongue,  ^\'hich  renders  it  a  disagreeable  medicine  to 
most  persons. 

The  best  varieties  of  the  heavy  magnesia  in  commerce  are  the  English 
ponderous  magnesia,  sold  in  bulk,  and  Henry's,  Husband's,  and  Ellis's, 
sold  in  bottles. 

The  'ponderous  is  now  very  much  used  in  this  country ;  it  has  the 
advantage  of  smallness  of  bulk,  but  lacks  the  extreme  softness  of  the 
bottled  article.  Henry's  leaves  nothing  to  desire  ;  it  is  very  heavy,  soft, 
and  smooth,  and  is  highly  esteemed  among  the  more  wealthy  classes ;  its 
price,  which  is  enhanced  by  the  payment  of  duty,  almost  puts  it  out  of 
the  reach  of  the  middle  and  poorer  classes.  HushancVs  is  somewhat 
cheaper  and  equally  good,  though,  as  would  be  inferred  from  the  ascer- 
tained composition,  it  requires  a  little  larger  dose.  Ellis's  is  the  most 
recent  make  ;  it  maintains  the  same  price  in  bottles  as  the  last  named, 
and  approaches  it  in  quality.  This  is  also  obtainable  by  the  pound  at  a 
somewhat  reduced  price. 

The  following  abridgment  of  Barr's  table  of  the  composition  of  these 
three  kinds  will  show  the  relative  purity  of  the  specimens  examined  : — 

Henry's. 
Sp.  gr.  3.404. 

Magnesia 94.40 

Water ■       .         .         .  .50 

Sulphate  of  magnesium  and  sodium,  iron,  etc.     5.81 

The  dose  of  magnesia  as  a  cathartic  is  about  5j,  or,  of  the  common 
kind,  near  a  tablespoonful ;  of  the  heavy  kinds,  about  a  teaspoonful; 
as  an  antacid,  smaller  doses  are  used. 

The  following  excellent  process  for  a  dense  and  soft  magnesia  is  that 
of  the  late  Thomas  Weaver,  of  Philadelphia : — 

Take  of  Sulphate  of  magnesium Biv  and  5ij- 

Bicarbonate  of  sodium oiij- 

Nitric  acid, 

Carbonate  of  sodium, 

Water,  of  each Sufficient. 

Dissolve  the  sulphate  of  magnesium  in  6  ounces  of  water,  add  a  few 
drops  of  nitric  acid,  and  boil  for  15  or  20  minutes;  then  add  sufficient 
carbonate  of  sodium,  dissolved  in  a  little  v/ater,  to  produce  a  slight  j)re- 
cipitate,  and  continue  boiling  for  some  time,  filter,  and  set  aside  to  cool. 
Triturate  the  bicarbonate  of  sodium  with  about  8  ounces  of  cold  water, 
and  add  it  to  the  cold  solution  of  sulphate  of  magnesium  ;  after  frequent 
agitation  filter,  transfer  to  a  porcelain  capsule,  and  boil  quickly  till 
reduced  to  a  small  bulk,  collect  the  precipitate,  wash  thoroughly,  and 
when  nearly  dry  transfer  to  a  crucible,  free  from  iron,  and  calcine  at  a 
low  heat  just  approaching  to  redness.  The  first  part  of  this  process  is 
designed  to  separate  traces  of  iron  as  sesquioxide,  A^diich  it  accomplishes 


Husband's. 

Ellis's. 

Sp.  gr.  3.826. 

Sp.  er.  3.386 

84.306 

94.04 

11.400 

.80 

3.608 

4.41 
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most  eiFectiially  and  economically,  and  the  last,  to  decompose  the  snlphate 
at  such  a  temperature  as  to  insure  a  soft  and  heavy  product.  Elevation 
of  the  heat  above  redness  seems  to  produce  the  grittiuess  characteristic 
of  common  qualities  of  magnesia. 

Tests. — A  white,  very  light,  and  very  fine  powder,  slowly  absorbing 
carbonic  acid  from  the  au",  odorless,  having  an  earthy,  but  no  saline 
taste,  and  a  faintly  alkaline  reaction  when  moistened  with  water.  It  is 
almost  insoluble  in  w^ater  and  insoluble  in  alcohol,  and  is  not  altered  or 
affected  by  heat.  On  stirring  1  part  of  magnesia  with  15  parts  of  water, 
in  a  beaker,  and  allowing  the  mixture  to  stand  for  about  half  an  hour, 
it  will  form  a  gelatinous  mass  of  sufficient  firmness  to  prevent  it  from 
falling  out  when  the  glass  is  inverted.  A  filtered  solution  of  magnesia 
in  diluted  sulphui'ic  acid,  mixed  with  chloride  of  ammonium  and  super- 
saturated with  water  of  ammonia,  yields,  mth  test-solution  of  phosphate 
of  sodium,  a  copious,  white  precipitate,  soluble  in  acids. 

On  dropping  a  small  portion  of  magnesia  into  hot  water,  waiting 
until  all  air-bubbles  have  escaped,  and  then  jDOuring  the  mixture  into 
an  excess  of  diluted  sulphuric  acid,  no  effervescence  should  take  place 
(absence  of  carbonate),  nor  should  an  insoluble  residue  remain  (absence 
of  more  than  traces  of  other  alkaline  earths).  A  solution  of  magnesia 
in  a  slight  excess  of  diluted  nitric  acid  should  yield,  at  most,  only  a 
faint  cloudiness  with  test-solution  of  chloride  of  barium  (limit  of 
sulphate),  or  of  nitrate  of  silver  (chloride). 

Bicarbonate  of  3Iagnesium. 

Is  a  salt  quite  soluble  in  water,  but  which  is  not  permanent,  and  exists 
only  in  solution.  The  so-called  fluid  magnesias,  of  which  Murray's, 
Dinneford's,  and  Husband's  are  the  best  known,  are  solutions  of  this 
salt.  They  are  conveniently  prejDared  by  passing  a  stream  of  carbonic 
acid  gas  into  freshly  precij)itated  hyclrated  carbonate  of  magnesium,  or, 
preferably,  by  forcing  the  gas  into  a  strong  fountain,  such  as  is  used  for 
carbonic-acid  water,  containing  the  freshly  precipitated  carbonate.  The 
quantity  contained  in  these  solutions  is  necessarily  small,  and  they  have 
a  tendency  to  deposit  the  salt  as  they  lose  the  free  carbonic  acid  ;  their 
usefulness  is  limited  to  the  case  of  children,  and  to  the  treatment  of 
acidity  of  stomach  in  adults.  The  taste  is  more  alkaline  and  disagree- 
able than  that  of  the  insoluble  carbonate,  or  of  magnesia  itself. 

According  to  Graham,  the  crystals  deposited  from  such  solutions  are 
compounds  of  mono-carbonate  of  magnesium  with  one,  two,  or  four 
equivalents  of  water. 

Magnesii  Carbonas,  U.  S.  P.     {Carbonate  of  Magnesium, 
(MgCo3),Mg(HO),5H,0  =  484.) 

The  carbonate,  called  also  ^magnesia  alba,  is  usually  made  from  sul- 
phate of  magnesium,  by  adding  carbonate  of  sodium,  and  boiling  the 
mixed  solutions.  Sulphate  of  sodium  and  carbonate  of  magnesium 
result  from  the  play  of  affinities  ;  the  former  is  soluble  and  is  washed 
out,  while  the  latter  is  collected,  pressed  into  oblong  squares,  called  bricks, 
dried  at  a  moderate  heat,  and  wrapped  in  paper  for  sale.     It  is  very  light, 
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pulverulent,  insolul)le,  tasteless,  soft,  though  somewhat  granular  and 
variable  in  these  repeets.  It  is  aeompound  of  about  one  equivalent  of 
biln'drate  of  magnesia  and  four  of  hydrated  carbonate  of  magnesimn. 
It  is  used  as  an  antafid  and  laxative,  but  requires  to  be  given  in  a  larger 
(lose  than  the  calcined ;  lump  magnesia  is  often  carried  about  by  those 
who  use  it  hal)itually  for  heartburn  and  acidity  of  stomach. 

Tcxf^. — Light,  Avhite,  friable  masses,  or  a  light,  white  powder,  odorless 
and  tasteless,  insoluble  in  alcohol,  and  almost  insoluble  in  water,  to 
which,  however,  it  imparts  a  feebly  alkaline  reaction.  When  strongly 
heated,  it  loses  water  and  carbonic  acid  gas,  and  is  converted  into  mag- 
nesia. It  is  soluble  in  diluted  hydrochloric  acid,  with  copious  eiferves- 
cence.  On  supersaturating  this  solution  with  water  of  ammonia,  and 
adding  test-solution  of  phosphate  of  sodium,  a  white,  crystalline  pre- 
cipitate, soluble  in  acids,  is  thrown  dow^n. 

Distilled  water,  boiled  with  the  salt,  and,  after  filtration,  evaporated 
to  dryness,  should  not  leave  more  than  a  trace  of  residue.  The  salt 
should  be  soluble  in  diluted  hydrochloric  acid  to  a  colorless  liquid  ;  on 
supersaturating  the  clear  solution  with  test-solution  of  carbonate  of 
animouium,  it  should  not  be  rendered  more  than  faintly  opalescent 
(absence  of  aluminium  or  more  than  traces  of  calcium).  A  2  -^qv  cent, 
solution  of  the  salt,  prepared  wdth  the  aid  of  acetic  acid,  shoulcl  not  be 
affected  by  hydrochloric  acid,  nor,  after  addition  of  test-solution  of  car- 
bonate of  ammonium  with  an  excess  of  water  of  ammonia,  by  solution 
of  sulphide  of  ammonium  (absence  of  metals).  Another  jjortion  of 
the  2  per  cent,  solution  should  not  at  once  be  rendered  more  than  faintly 
opalescent  by  test-solution  of  nitrate  of  barium  (limit  of  sulphate),  or 
of  nitrate  of  silver  (chloride). 

Heavy  Carbonate  of  Magnesium. 

This  is  the  result  of  a  similar  process  to  the  foregoing,  except  that  the 
solutions  are  much  more  concentrated,  or  are  boiled  together  until  eifer- 
vescence  ceases.  It  is  heavier  than  the  common  carbonate,  though  very 
similar  in  composition,  and  is  found  in  a  white  rather  dense  powder, 
preferred  from  its  small  bulk. 

Carbonate  of  magnesium  is  used  chiefly  as  an  antacid,  in  doses  of  3j 
to  5j,  though  liable  to  the  objection  of  liberating  carbonic  acid  gas  in 
the  stomach,  producing  eructations  and  distension. 

Magnesii  Citras  Granulatus,  U.  S.  P.  ( G-ranulated  Citrate  of  Magnesium.) 

Carbonate  of  magnesium,  eleven  parts 11 

Citric  acid,  forty-eight  parts 48 

Bicarbonate  of  sodium,  thirty-seven  parts     .         ...        .         .37 

Sugar,  in  No.  60  powder,  eight  parts      .         .         .         .         .         .8 

Alcohol, 

Distilled  water,  each  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  carbonate  of  magnesium  intimately  with  33  parts  of  the 
citric  acid,  and  enough  distilled  water  to  make  a  thick  paste ;  diy  this 
at  a  temperature  not  exceeding  30°  C.  (86°  F.),  and  reduce  it  to  a  fine 
19 


290       MEDICINAL    PREPARATIONS    OF    DYAD    METALS. 

powder.  Then  mix  it  intimately  with  the  sugar,  the  bicarbonate  of 
sodium,  and  the  remainder  of  the  citric  acid  previously  reduced  to  a 
very  fine  powder.  Dampen  the  mass  with  a  sufficient  quantity  of  alco- 
hol, and  rub  it  through  a  No.  20  tinned-iron  sieve,  to  form  a  coarse, 
granular  powder.     Lastly,  dry  it  in  a  moderately  warm  place. 

Granulated  citrate  of  magnesium  should  be  kept  in  well-closed  bottles. 

A  white,  coarsely  granular  salt,  deliquescent  on  exposure  to  air,  odor- 
less, having  a  mildly  acidulous,  refreshing  taste,  and  an  acid  reaction. 
Soluble,  Avith  copious  effervescence,  in  2  parts  of  water  at  15°  C. 
(59°  F.),  and  very  soluble  in  boiling  water;  almost  insoluble  in  alco- 
hol. On  adding  chloride  of  ammonium  to  the  aqueous  solution  of  the 
salt,  a  portion  of  the  liquid,  when  mixed  with  excess  of  solution  of 
phosphate  of  ammonium  and  water  of  ammonia,  yields  a  white  crystal- 
line precipitate,  soluble  in  acids.  On  mixing  another  portion  with  test- 
solution  of  chloride  of  calcium,  supersaturating  with  water  of  ammonia, 
and  filtering,  the  filtrate  deposits  a  white  precipitate  on  boiling. 

The  saturated  aqueous  solution  of  the  salt,  Avhen  mixed  with  a  satu- 
rated solution  of  acetate  of  potassium  and  some  acetic  acid,  should  not 
yield  a  white  crystalline  precipitate  (absence  of  tartrate.) 

lAquor  Magnesii  Citratis,  U.  S.  P.     (Solution  of  Citrate  of  Magnesium.) 

Grains.  Grammes. 

Take  of  Carbonate  of  magnesium,  two  hundred  grains  .     200  13.00 

Citric  acid,  four  hundred  grains     .         .              .     400  26.00 

Syrup  of  citric  acid,  twelve  hundred  grains        ^  1200  80.00 

Bicarbonate  of  potassium,  thirty  grains              .       30  2.00 
Water,  a  sufficient  quantity. 

Dissolve  the  citric  acid  in  2000  grains,  or  about  120  grammes,  of 
water,  and,  having  added  the  carbonate  of  magnesium,  stir  till  it  is  dis- 
solved. Filter  the  solution  into  a  strong  bottle  of  the  capacity  of  12 
fluidounces,  or  about  360  c.c,  containing  the  syrup  of  citric  acid.  Then 
add  enough  water,  previously  boiled  and  filtered,  to  nearly  fill  the  bottle, 
drop  in  the  bicarbonate  of  potassium,  and  immediately  close  the  bottle  with 
a  cork,  which  must  be  secured  with  t^^^ne.  Lastly,  shake  the  mixture 
occasionally  until  the  bicarbonate  of  potassium  is  dissolved. 

Liquor  Magnesii  Citratis. 

In  presenting  a  formula  for  this  very  popular  cathartic  beverage,  I 
shall  depart  from  the  usual  custom  of  following  the  Pharmacopoeia. 

The  recipe  below  is  that  which  I  have  used  for  some  years;  it  is 
original  with  myself,  and  I  believe  seldom  fails  to  furnish  a  satisfactory 
article. 


To  make  one  doz. 

To  make  one  bottle. 

Take  of  Citric  acid 

.      gix  (offic.) 

5vj. 

Magnesia 

•     Si.i  +  ov,  or  sufficient. 

5J  +  gr.  xlv. 

Syrup  of  citric  acid 

.     12  fluidounces. 

fSJ- 

Water     . 

.     1  gallon,  or  sufficient. 

fgxss. 

Make  an  acid  solution  of  citrate  of  magnesium  with  the  citric  acid, 
magnesia,  and  3  pints  of  the  water  (fgiv  in  making  a  single  bottle) ;  to 
this  add  the  lemon  syrup,  and  divide  the  whole  among  12  fsxij  bottles 
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(or  put  Into  oiw  hottic  if"  the  sniiillcr  (|ii;iiil  Ily),  llll  tlicso  witli  iIk- 
rciiuiiiidcr  of  tlic  watci',  adjust  tli(;  corlvs,  and  add  to  cadi  l)ottl(;  altout 
>)ij  oi"  crvstallizcd  l)i<arl)onate  of"  j)otassiuni. 

The  (luaiitity  of"  mafj^nesia  licrc  indicated  is  adjiist<'d  to  an  aiticlc  of 
avcra<;e  j)urity ;  .sometimes  this  wcijzht  is  I'oimd  to<^  much  aud  Jimst  he 
(hniinished  to  95  or  100  grains;  if,  on  the  other  liand,  the  magnesia  is 
rather  jjoorly  calcined,  and  contains  some  earbonate,  it  may  he  best  to 
increase;  tlie  ])ro|)(»rtion  i'vom  105  to  110,  or  even  120  grains  to  the 
liottle,  tliough  this  must  l)e  done  with  great  caution,  as  the  shghtest 
excess  may  occasion  the  ])recipitation  of"  a  lai'ge  amount  of  tlie  hydrated 
citrate.  The  strong  solution  as  at  first  prepared  will  not  keep  without 
preci])itation,  so  that  it  is  necessary  to  bottle  and  dilute  it  without  nmch 
delay.  If  the  ])re})aration  is  not  decidedly  acid,  it  will  be  disagreeable 
to  take,  and  will  possess  no  advantage  over  the  commoii  saline  cathaitics  ; 
1  >ut  if  t( »()  strongly  acid,  it  will  I )e  al most  equid  ly  objectionable.  The  bicar- 
1 )( )nate  of"  potassium  has  the  great  advantage  of  neutralizing  a  portion  of  the 
acid,  while  it  forms  a  very  soluble  and  agreeable  salt.  If  carbonate  of 
magnesium  were  used  to  liberate  the  gas,  the  tendency  to  de])(jsit  would 
be  increased,  which  is  the  greatest  practical  difficulty  with  this  solution. 

The  size  of  the  bottle  is  another  point  to  l)e  observed  ;  it  must  not  fall 
short  of  fSxij.  Bottles  are  made  for  the  purpose  l)oth  with  and  A\ithout 
the  name  of  the  prejjaration  blown  in  the  glass,  which  are  very  appro})riate. 

Each  bottle  of  the  solution  as  made  by  either  of  these  recijjes  holds  a 
full  cathartic  dose ;  divided  portions  may  be  taken  for  its  refrigerant 
and  aperient  effects,  the  cork  being  always  carefully^  secured  and  the 
bottle  inverted  in  the  intervals  of  taking  the  doses. 

Magnesli  et  Potassii  Borotartras. 

100  parts  of  borotartrate  of  potassium,  24  parts  carbonate  of  magne- 
sium, aud  600  parts  of  water  are  to  be  gradually  mixed  and  evaporated. 
Dissolved  with  citric  acid  it  has  been  recommended  as  a  purgative,  for 
Avhich  purpose  Garrot  has  proposed  the  following  ])roportions :  borotar- 
trate of  magnesium  and  potassium  5j,  citric  acid  5ss,  lemon  syrup  .jij, 
\\ater  .5x. 

Magnesii  Sulphas,  U.  S.  P.     '{Sulphate  of  Magnesium. 
MgS0,.7H,0  =  246.)     {Epsom  Salt.) 

Sulphate  of  magnesium  should  be  kept  in  well-closed  vessels. 

Epsom  salt  is  chiefly  prepared  from  magnesian  limestone,  called  by 
niineralogists  dolomite,  and  from  a  native  carbonate  of  magnesium  called 
magnesite  brought  from  the  island  of  Euboea.  By  the  action  of  sul- 
jihuric  acid  the  magnesite  is  converted  into  the  soluble  sidphate,  and  the 
mineral  being  in  excess,  the  addition  of  a  little  freshly  precipitated 
magnesia  carries  down  wdtli  it  the  iron  and  manganese,  so  that  the  sul- 
])hate  is  nearly  pure,  and  by  stirring  as  it  passes  into  a  solid  consistence 
is  obtained  in  acicular  crystals.  Immense  quantities  are  now  produced 
by  purifying  Kieserite,  an  impure  sul]ihate,  obtained  from  Stassfurth.  At 
the  Jarrow  chemical  works,  South  Shields,  England,  ^^•here  Epsom  salt 
is  produced  to  the  extent  of  one  thousand  tons  annually,  the  material 
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employed  is  the  impure  sulphate  of  magnesium,  which  ciystallizes  from 
the  residual  liquors  of  the  Yorkshire  alum  works.  Epsom  salt  in  crys- 
tals is  soluble  in  an  equal  weight  of  water  ;  it  contains  over  50  per  cent. 
of  water  of  crystallization,  and  effloresces  slowly  by  exposure,  becom- 
ing white  and  pulverulent.  Its  sensible  properties  are  familiar  to  most. 
In  doses  of  from  -dss  to  oj,  Epsom  salt  is  a  brisk  saline  cathartic ;  in 
small  doses,  a  laxative  and  diuretic.  It  is  much  combined  with  senna, 
senna  and  manna,  etc.,  in  ^tvell-known  and  very  disagreeable  infusions. 

Tests. — Small,  colorless,  right-rhombic  prisms,  or  acicular  needles,  slowly 
efflorescent  in  dry  air,  odorless,  having  a  cooling,  saline,  and  bitter  taste, 
and  a  neutral  reaction.  Soluble  in  0.8  part  of  water  at  15°  C.  (59°  F.), 
and  in  0.15  part  of  boiling  water  ;  insoluble  in  alcohol.  When  heated, 
the  salt  gradually  loses  nearly  44  per  cent,  of  its  weight  (water  of  crystal- 
lization), and  at  a  strong,  red  heat  it  fuses,  congealing  on  cooling  to  a 
white  mass,  which  amounts  to  48.7  per  cent,  of  the  original  weight. 
The  aqueous  solution,  mixed  with  solution  of  chloride  of  ammonium, 
yields,  with  excess  of  test-solution  of  phosphate  of  sodium  and  water 
of  ammonia,  a  white,  crystalline  precipitate,  soluble  in  acids.  AVith 
test-solution  of  chloride  of  barium  it  yields  a  white  precipitate  insoluble 
in  hydrochloric  acid. 

The  aqueous  solution  should  not  be  colored  nor  be  precipitated  by 
test-solution  of  ferrocyanide  of  potassium,  hydrosulphuric  acid  or  sul- 
phide of  ammonium  (absence  of  metals).  A  5  per  cent,  solution,  after 
addition  of  chloride  of  ammonium,  should  not  be  precipitated  nor  ren- 
dered turbid  by  test-solution  of  carbonate  of  ammonium  and  water  of 
ammonia  (absence  of  other  alkaline  earths).  A  1  per  cent,  solution 
should  not  yield  more  than  a  slight  opalescence  with  test-solution  of 
nitrate  of  silver  (limit  of  chloride).  If  an  aqueous  solution  of  1  gm. 
of  the  salt,  mixed  with  chloride  of  ammonium,  be  completely  precipi- 
tated by  solution  of  phosphate  of  ammonium  and  water  of  ammonia, 
the  filtrate  evaporated  to  dryness,  the  residue  gently  ignited  and  then 
dissolved  in  5  c.c.  of  water,  this  solution,  acidulated  with  a  few  drops  of 
hydrochloric  acid,  should  not  become  more  than  faintly  opalescent  on 
mixing  1  volume  of  it  wdth  2  volumes  of  alcohol,  or  on  adding  test- 
solution  of  chloride  of  barium  to  another  portion  (absence  of  more  than 
about  1  per  cent,  of  sulphates  of  alkalies). 

Magnesii  Sulphis,  U.  S.  P.     [Sulphite  of  Magnesium. 
MgSOg.GH.O  =  212.) 

Sulphite  of  magnesium  should  be  kept  in  well-stopped  bottles. 

This  preparation  is  readily  prepared  by  saturating  a  solution  of  sul- 
phurous acid  with  carbonate  of  magnesium  and  evaporating  carefully. 
It  is  employed  in  doses  of  15  to  30  grains  for  the  usual  purposes  of  the 
sulphites,  and  thought  to  be  milder  in  its  action. 

A  white,  crystalline  powder,  gradually  becoming  oxidized  on  exposure 
to  air,  odorless,  having  a  slightly  bitter,  somewhat  sulphurous  taste,  and 
a  neutral  or  slightly  alkaline  reaction.  Soluble  in  80  parts  of  water  at 
15°  C  (59°  F.),  and  in  120  parts  of  boiling  water ;  insoluble  in  alcohol. 
When  heated  to  200°  C.  (392°  F.),  the  salt  loses  its  water  of  crystalliza- 
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tion  (50.9  per  cent.),  and  is  con\'erte(l  into  niajjjnesia  and  anhydrous  sul- 
])liat('  of  magnesium.  The  aqueous  solution  of  the  salt,  mixed  with 
ciiloi-ide  of  anmionium,  yields,  with  excess  of  test-solution  of  phtjsphate 
of  sodium  and  water  of  ammonia,  a  white,  crystalline  ])recipitate  so]ui)le 
in  acids.  When  treated  with  4  times  its  weight  of  diluted  liydrofhloric 
acid,  the  salt  dissolves  completely  and  emits  the  odor  of  huruiug  sulphur, 
Avithout  becoming  cloudy  (difference  from  hyposulphite).  A  1  per  cent, 
aqueous  solution,  strongly  acidulated  with  hydrochloric  acid,  should 
not  affoi'd  more  than  a  slight  cloudiness  with  test-solution  of  chloride 
of  barium  (limit  of  sulphate). 

Mmjnesu  Ha/phuretum. — If  a  boiling  solution  of  suljihate  of  mag- 
nesium is  mixed  with  a  concentrated  solution  of  sulphuret  of  potassium, 
a  white  gelatinous  mass  is  precipitated,  which,  on  account  of  its  Av^eaker 
taste  and  smell,  and  milder  action,  has  been  recommended  for  internal 
use,  instead  of  the  true  sulphurets  of  magnesium.  Its  dose  is  5  to  10 
grains  for  children  ;  it  operates  slightly  as  a  laxative. 

4th  Geoup  of  Dyad  Metals.     Zinc  and  its  Preparations. 

Zincum,  Zn.     In  thin  sheets  or  granulated  pieces. 

Zinci  acetas,  Zn(C2H302)23H20.     By  dissolving  oxide  in  the  acid. 

Zinci  broraidum,  ZnBrj.     By  saturating  the  acid  HBr  with  ZnC03. 

Zinci  carbonas  prsecipitatus,  (ZnC03)23Zn(HO)2.  By  precipitation  from  ZnS04by  NajCOs. 

Zinci  carbonas  impurus.     Calamine,  native,  impure  carbonate. 

Zinci  chloridum,  ZnCla.     By  evaporating  liquor  and  granulating. 

Zinci  chloridi  liquor,  containing  50  per  cent,  of  the  salt. 

Zinci  cyanidum,  Zn(CN)2.     Brilliant  white  powder,  by  passing  HCN  into  solution  of 

acetate. 
Zinci  iodidum,  Znlj.     White  granular  powder,  by  action  of  iodine  on  the  granulated 

metal. 
Zinci  ferrocyanidum,  Zn2Fe(CN)g.     White  powder,  by  precipitating  zinc  sulphate  with 

potassium  ferrocyanide. 
Zinci  lactas,  Zn(C3H503)23H20.     By  dissolving  carbonate  in  lactic  acid. 
Zinci  oxidum,  ZnO.     White  powder,  by  calcining  carbonate. 
Zinci  jahosphidum,  Zn3P2.     By  action  of  phosphide  of  hydrogen  on  zinc. 
Zinci  sulphas,  ZnSo47H20.     By  dissolving  Zn  in  dilute  H2SO4. 
Zinci  sulpho-carbolas,  Zn(CgH5S04)2H20.      By  saturating  sulpho-carbolic  acid  with 

excess  of  ZnO. 
Zinci  valerianas,  Zn(C5H902)2.H20.      By  decomposing  sodium  valerianate  with  zinc 

sulphate. 

Zinmm,  U.  S.  P.     {Zinc.     Zn  =  64.9.) 

INIetallic  zinc,  in  the  form  of  thin  sheets,  or  irregular  granulated  pieces. 

This  metal  occurs  in  nature  in  two  principal  forms :  as  a  sulphuret, 
blende,  and  as  a  carbonate  or  silicate,  calamine,  from  which  the  metal  is 
extracted  by  distilling  them  with  carbonaceous  matters.  The  purest 
zinc  found  in  commerce  is  that  produced  in  Bethlehem,  Pa.,  from  the 
native  ore,  found  in  great  abundance  in  that  vicinity. 

It  is  used  in  pharmacy  for  the  preparation  of  the  sulphate,  acetate, 
and  chloride,  which  are  officinal,  and  other  salts. 

A  bluish-white  metal,  having  the  sp.  gr.  6.9.  When  treated  with 
warm  diluted  sulphuric  acid,  it  is  almost  completely  dissolved  to  a  col- 
orless liquid,  AAhicli  }  ields  a  white  precipitate  with  test-solution  of  ferro- 
cyanide of  potassium  or  of  sulphide  of  ammonium.  If  the  gas  which 
is  given  off  during  the  solution  be  made  to  come  in  contact  with  paper 
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wet  with  test-solution  of  nitrate  of  silver,  no  brown  or  black  stain  should 
be  produced  on  the  paper  (absence  of  arsenic).  On  adding  water  of 
ammonia  to  a  colorless  solution  of  the  metal  in  diluted  sulphuric  acid, 
a  white  precipitate  is  produced  which  should- be  soluble  in  excess  of 
water  of  ammonia,  yielding  a  colorless  licjuid  (absence  of  more  than 
traces  of  lead,  iron,  and  copper). 

Zinci  Acetas,  U.  S.  P.     {Acetate  of  Zinc.     Zn(C2H302)23H20  =  236.9.) 

Acetate  of  zinc  should  be  kept  in  well-stopped  bottles. 

It  may  be  procured  in  either  of  the  following  ways  :  1.  By  dissolving 
oxide  of  zinc  in  acetic  acid,  and  crystallizing  the  saturated  solution. 
2.  By  double  decomposition  between  a  solution  of  sulphate  of  zinc  and 
a  solution  of  acetate  of  lead.  3.  Granulated  zinc,  .^ix,  is  added  to  a 
solution  of  5xij  of  acetate  of  lead  in  water  Oiij,  and  agitated  occasionally 
till  no  precipitate  is  formed  on  the  addition  of  iodide  of  potassium.  The 
familiar  experiment  of  forming  the  "  zinc,"  or  lead-tree,  leaves  this  salt 
in  solution.  In  concentrating  the  solution  to  one-fifth  its  bulk,  previ- 
ously to  crystallizing,  a  little  of  the  acetic  acid  is  apt  to  be  dissipated, 
and  should  be  replaced  by  dropping  in  a  small  excess  of  the  acid. 

Should  the  crystals  be  discolored  they  should  be  dissolved,  the  solution 
heated  to  ebullition,  and  successive  portions  of  freshly  precipitated  car- 
bonate of  zinc  dropped  in  until  the  liquid  filters  colorless ;  it  may  then 
be  acidulated  with  acetic  acid  and  again  set  aside  to  crystallize. 

When  carefully  crystallized,  it  is  in  the  form  of  very  handsome 
pearly  or  silky  hexagonal  crystals,  which  effloresce  in  a  dry  air.  As 
found  in  commerce,  it  is  sometimes  in  white  micaceous  scales;  very 
soluble  in  water,  moderately  soluble  in  alcohol,  and  has  an  astringent 
metallic  taste.  When  heated,  it  fuses  and  gives  out  an  inflammable 
vapor,  having  the  odor  of  acetic  acid ;  the  mineral  acids  decompose  it 
with  the  liberation  of  acetic  acid  vapors. 

It  is  used  as  a  topical  remedy,  in  the  form  of  collyrium,  in  ophthalmia, 
and  as  an  injection  in  gonorrhoea,  gleet,  leucorrhoea,  etc. 

Soft,  white,  micaceous  or  pearly,  six-sided  tablets  or  scales,  somewhat 
efflorescent  in  dry  an-,  having  a  faintly  acetous  odor,  a  sharp,  metallic 
taste,  and  a  slightly  acid  reaction.  Soluble  in  3  parts  of  water,  and  in 
30  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  1.5  part  of  boiling  w^ater, 
and  in  3  parts  of  boiling  alcohol.  AVlien  strongly  heated,  the  salt  melts, 
and,  at  a  higher  temperature,  it  is  decomposed  with  evolution  of  acetous 
vapors,  a  residue  of  oxide  of  zinc  being  iinally  left.  The  aqueous  solu- 
tion of  the  salt  yields  a  white  precipitate  with  test-solution  of  ferrocy- 
anide  of  potassium  or  of  sulphide  of  ammonium.  On  heating  the  salt 
with  sulphuric  acid,  acetous  vapors  are  evolved. 

The  aqueous  solution,  acidulated  with  hydrochloric  acid,  should  yield 
no  dark-colored  precipitate  with  hydrosulphuric  acid  (absence  of  lead, 
copper).  On  adding  test-solution  of  carbonate  of  ammonium  to  the 
aqueous  solution,  a  white  precipitate  is  produced  which  should  be  wholly 
soluble  in  an  excess  of  the  reagent  (absence  of  iron,  aluminium,  and  most 
alkaline  earths).  On  completely  precipitating  the  zinc  from  this  alkaline 
solution  by  sulphide  of  ammonium,  the  filtrate  should  leave  no  fixed 
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rcsifliic  oil  ('va[)oratioii  and  gentle   ignition  (salts  oi"  alkalies  or  alUaliiie 
earths). 

Zinci  Bromidum,  U.  S.  V.     (Bromide  of  Zinc.     ZuBrj  =^  224.5.) 

IJromiflc  of  zinc  should  he  kept  in  small,  g;UL'^s-stopporod  vials. 

This  salt  may  be  pre[)arc'd  hy  dissolving  the  oxide  in  hydrohroinie 
acid,  and  evaporating  carefully,  and  stirring  constantly,  till  a  (\yy,  gran- 
ular powder  remains. 

A  white,  or  nearly  white,  granular  [)()wder,  very  deliquescent,  odorless, 
having  a  sharp,  saline,  and  metallic  taste,  and  a  neutral  reaction.  Very 
soluble  in  water  and  in  alcohol.  When  strongly  heated,  it  fuses,  and, 
at  a  higher  temperature,  it  is  volatilized  with  partial  deeoni])osition. 
The  aqueous  solution  of  the  salt  yields  a  white  })reeij)itate  with  test- 
solution  of  ferroeyanide  of  potassium  or  of  sulphide  of  ammonium.  (Jn 
adding  some  disulphide  of  carbon  to  the  aqueous  solution,  then  chlorine 
water,  droj)  l)y  drop,  and  agitating,  the  disulphide  will  separate  with  a 
yellow  to  l)rownish-red  color,  free  from  violet  tint. 

When  a(!idulated  with  hydrochloric  acid,  the  aqueous  solution  should 
yield  no  dark-colored  preci})itate  with  hydrosulphuric  acid  (absence  of 
lead,  copper).  On  adding  test-solution  of  carbonate  of  ammonium  to 
the  aqueous  solution,  a  white  precipitate  is  produced  which  should  be 
wholly  soluble  in  an  excess  of  the  reagent  (absence  of  iron,  aluminium, 
and  most  alkaline  earths).  On  completely  precipitating  the  zinc  from 
this  alkaline  solution  by  sulphide  of  ammonium,  the  filtrate  should  leave 
no  fixed  residue  on  evaporation  and  gentle  ignition  (salts  of  alkalies  or 
of  alkaline  earths). 

1  gm.  of  the  dry  salt,  when  completely  precipitated  by  nitrate  of 
silver,  yields  1.67  gm.  of  dry  bromide  of  silver. 

Zinci  Carbonas  Prceeipitatus,  U.  S.  P.     {Preeipitated  Carbonate  of  Zinc. 
(ZnC03)23Zu(HO)2  =  546.5.) 

Solutions  of  carbonate  of  sodium  and  sulphate  of  zinc,  equal  parts, 
are  mixed  together,  and  double  decomposition  takes  place ;  sulphate  of 
sodium  is  formed  in  solution,  and  carbonate  of  zinc  is  preeipitated  as  a 
white  flocculent  powder,  resembling  magnesia ;  it  should  be  frequently 
washed  till  the  washings  are  tasteless ;  the  poAvder  is  dried  by  a  gentle 
heat.  It  must  be  wholly  soluble  in  diluted  acids ;  impimties  are  then 
detected  as  with  oxide.  Chemists  disagree  in  regard  to  its  composition ; 
that  stated  above  agrees  with  some  of  the  best  authorities. 

Uses  same  as  those  of  calamine.  In  the  form  of  the  officinal  cerate, 
it  is  much  used  as  a  dressing  for  burns. 

A  white,  impalpable  powder,  permanent  in  the  air,  odorless,  and 
tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  acids  with  copious 
effervescence.  When  strongly  heated,  the  salt  loses  water  and  carbonic 
acid  gas,  and  leaves  a  residue  of  oxide  of  zinc.  On  dissolving  the  salt 
to  saturation  in  diluted  sulphuric  acid,  a  ]iortion  of  the  filtrate,  when 
mixed  with  test-solution  of  ferroeyanide  of  potassium,  or  of  suljihide 
of  ammonium,  yields  a  white  precipitate. 

Another  portion  of  this  filtrate,  acidulated  with  hydrochloric  acid, 
should  not  yield  a  dark-colored  precipitate  with  hydrosulphuric  acid 
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(absence  of  lead,  copper).  Another  portion,  mixed  with  test-sohition 
of  carbonate  of  ammonium,  yields  a  white  precipitate  which  should  be 
wholly  soluble  in  an  excess  of  the  reagent  (absence  of  iron,  aluminium, 
and  most  alkaline  earths).  On  completely  precipitating  the  zinc  from 
this  alkaline  solution  by  sulphide  of  ammonium,  the  filtrate  should  not 
leaye  more  than  a  trifling  fixed  residue  on  eyaporation  and  gentle  igni- 
tion (limit  of  salts  of  alkalies  or  of  alkaline  earths). 

Calamina.     [Calamine.     Native  Impure  Carbonate  of  Zinc.) 

This  mineral  is  found  abundantly  in  Germany,  England,  and  the 
United  States.  It  is,  howeyer,  as  recently  procured,  yery  impure,  and 
seldom  contains  a  considerable  proportion  of  carbonate  of  zinc.  For  use, 
it  must  be  brought  to  the  condition  of  an  impalpable  powder,  when  it 
constitutes  calamina  j^rcejmrafa  of  the  former  Pharmacopoeias. 

It  is  in  the  form  of  a  pinkish  or  gray  powder,  of  an  earthy  appear- 
ance. It  should  be  almost  entirely  soluble  in  sulpliuric  acid,  and  the 
precipitate  thrown  down  by  ammonia  and  potassa  should  be  reclissolyed 
by  these  reagents.  The  calcination  of  calamine  driyes  off  a  quantity 
of  CO^  and  water,  so  that  little  remains  except  oxide  of  zinc  and  earthy 
impurities.  The  precipitated  carl)onate,  or  oxide  of  zinc,  may  be  sub- 
stituted with  adyantage. 

It  is  only  used  externally  as  a  dusting-powder  and  exsiccant,  or  in  the 
form  of  a  cerate,  as  a  mild  astringent. 

Zinci  Chloridiim,  U.  S.  P.     {Oiloride  of  Zinc.     ZnClg  =  135.7.) 

Chloride  of  zinc  should  be  kept  in  small,  glass-stoppered  vials. 

This  was  directed  to  be  prepared  by  eyaporating  the  sohition  of 
chloride  of  zinc  to  dryness  and  granulating,  or  melting,  and  pouring 
upon  a  flat  stone.  When  completely  cold  break  into  small  pieces  and 
keep  in  small  vials. 

The  final  concentration  of  the  liquid  requires  care,  as,  by  pushing  the 
heat  too  far,  the  chloride  is  decomposed,  and  contains  a  portion  of  insol- 
uble subchloride  or  oxide ;  on  the  other  hand,  care  must  be  taken  to 
free  it  entu'ely  of  water,  otherwise  it  will  not  harden  into  solid  and  dry 
masses.  The  proper  point  is  ascertained  l^y  dipping  into  it  a  glass  rod, 
on  which  it  should  thicken  into  a  hard,  dry  condition.  The  mass,  in  its 
fused  condition,  is  poured  on  to  a  dry  marble  slab,  and,  when  nearly 
cool,  is  broken  into  fragments,  and  put  immediately  into  dry  salt-mouth 
bottles,  usually  of  .5j  capacity. 

A  mixture  of  chloride,  with  a  sufficient  quantity  of  oxide  of  zinc, 
forms  a  good  filling  for  teeth,  becoming  very  hard  by  time. 

It  is  used  as  a  powerful  escharotic,  and  as  a  remedy  for  toothache.  In 
solution,  it  is  an  antiseptic,  especially  adapted  to  dissecting-room  pur- 
poses ;  it  is  convenient  to  employ  a  solution  of  zinc  in  muriatic  acid, 
without  either  purifying  or  concentrating  it. 

The  following  solution  is  a  good  antiseptic  for  this  purpose : — 

Take  of  Zinc lbs.  iv. 

Hydrochloric  acid lbs.  iv  or  q.  s. 

Water 18  pints. 
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Dissolve,  avoiding  excess  of  acid.  The  solution  contains  about  1 
part  of  chloride  of  zinc  in  12. 

A  Avhite,  crystalline  powder,  or  white,  opaque  pieces,  very  deliquescent, 
odorless,  having  a  very  caustic,  saline  and  metallic  taste,  and  an  acid 
reaction.  The  salt  is  very  soluble  in  water  and  in  alcohol,  forming  a 
clear  or  only  faintly  opalescent  liquid.  This  opalescence  should  be 
removed  by  the  addition  of  a  few  drops  of  hydrochloric  acid.  When 
heated  to  about  115°  C.  (239°  F.),  the  salt  melts,  yielding  a  clear  liquid, 
which,  on  cooling,  congeals  to  a  white  or  grayish-white  solid.  At  a 
higher  temperature  it  is  partially  volatilized  and  decomposed.  The 
aqueous  solution  yields  a  white  precipitate  with  test-solution  of  ferrocy- 
anide  of  potassium,  or  of  sulphide  of  ammonium,  or  of  nitrate  of  silver. 

The  aqueous  solution  of  the  salt  should  be  miscible  with  alcohol  with- 
out precipitation  (absence  of  basic  salt).  When  acidulated  with  hydro- 
chloric acid,  it  should  yield  no  dark-colored  precipitate  with  hydrosul- 
phuric  acid  (absence  of  lead,  cojDper).  On  adding  test-solution  of 
carbonate  of  ammonium  to  the  aqueous  solution,  a  white  precipitate  is 
produced  which  should  be  ^^holly  soluble  in  an  excess  of  the  reagent 
(absence  of  iron,  cadmium,  lead,  aluminium,  and  most  alkaline  earths). 
On  completely  precipitating  the  zinc  from  this  alkaline  solution  by  sul- 
phide of  ammonium,  the  filtrate  should  leave  no  fixed  residue  on  evap- 
oration and  gentle  ignition  (salts  of  alkalies  or  of  alkaline  earths). 

Liquor  ZincA  Chloridi,  U.  S.  P.     (Solution  of  Chloride  of  Zinc.) 

An  aqueous  solution  of  chloride  of  zinc  [ZnCl2^  135.9],  containing 
about  50  per  cent,  of  the  salt. 

Zinc,  graii,ulated,  two  hundred  and  forty  parts  ....      240 

ISTitric  acid,  twelve  parts 12 

Precipitated  carbonate  of  zinc,  twelve  parts       .         .         .         .         12 

Hydrochloric  acid, 

Distilled  water,  each,  a  sufficient  quantity. 

To  make  one  thousand  parts      .        .        .        .        .        .       1000 

To  the  zinc,  contained  in  a  glass  or  porcelain  vessel,  add,  gradually, 
enough  hydrochloric  acid  to  dissolve  it ;  then  strain  the  solution,  add 
the  nitric  acid,  evaporated  to  dryness,  and  bring  the  dry  mass  to  fusion. 
Let  it  cool,  dissolve  it  in  150  parts  of  distilled  water,  add  the  precipi- 
tated carbonate  of  zinc,  and  agitate  the  mixture  occasionally  during 
twenty-four  hours.  Finally,  filter  through  white  filtering-paper  free 
from  iron,  and  pass  enough  distilled  water  through  the  filter  to  make 
the  product  weigh  1000  parts. 

A  clear,  colorless  liquid,  odorless,  having  a  very  astringent  sweetish  taste, 
and  an  acid  reaction;  sp.  gr.  1.555.  It  responds  to  the  reactions  and  tests 
of  an  aqueous  solution  of  chloride  of  zinc  (see  Zinci  Chloridum). 

The  above  formula  yields  an  unexceptionable  preparation.  The  use 
of  the  nitric  acid  is  to  oxidize  the  iron.  When,  by  heating  and  evapo- 
rating to  dryness,  this  impurity  is  converted  into  oxide,  any  ferric  chlo- 
ride still  remaining  is  then  precipitated  as  carbonate  by  treating  M'ith 
the  precipitated  carbonate  of  zinc. 
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Zinci  Cyanidum.     {^Cyanide  of  Zinc.     Zn(CX)2  =  116.9.) 

Prepared  by  double  decomposition  between  solutions  of  cyanide  of  ' 
potassium  and  sulphate  of  zinc,  or  by  conducting  gaseous  hydrocyanic 
acid  into  a  solution  of  acetate  of  zinc.     Th&  latter  is  the  better  proces^  | 

It  is  a  brilliant  white  powder,  insoluble  in  water,  soluble  in  dilute  \ 
mineral  acids.  It  is  tasteless  and  inodorous,  but,  when  triturated,  the : 
odor  of  prussic  acid  is  given  off. 

It  combines  the  properties  of  hydrocyanic  acid  with  those  of  zinc,  and ! 
has  been  used  in  epilepsy,  chorea,  and  similar  diseases,  in  doses  of  ^  to 
1  grain. 

It  is  wholly  soluble  in  muriatic  acid,  precipitated  white  by  carbonate 
of  ammonium,  dissolved  again  in  an  excess;  and  in  this  solution  noi 
precipitate  is  caused  by  phosphate  of  sodium ;  a  white  precipitate  by 
sulphuretted  hydrogen . 

Zinci  Ferrocyanidum.     (Ferrocyanuret  of  Zinc.     Zn2Fe(CN)g.) 

This  salt  has  sometimes  been  mistaken  for  the  cyanide  of  zinc,  and 
care  is  necessary  to  distinguish  them,  as  the  cyanide  is  poisonous  in  the 
medicinal  doses  of  the  ferrocyanide.  This  is  prepared  by  precipitating 
sulphate  of  zinc  by  ferrocyanide  of  potassium. 

It  is  a  white  powder,  similar  in  appearance  to  the  former,  but  little 
soluble  iu  boiling  muriatic  acid.  It  has  been  used  in  similar  complaints 
in  doses  of  2  grains  and  more. 

It  may  be  considered  pure  if  it  is  of  a  purely  white  color,  and  yields 
nothing  to  cold  muriatic  acid. 

Zinci  lodidum,  U.  S.  P.     (Iodide  of  Zinc.     Znig  =  318.1.) 

Iodide  of  zinc  should  be  kept  in  small,  glass-stoppered  vials. 

2  parts  iodine,  1  part  zinc,  and  4  parts  water,  are  digested  until  the 
color  of  iodine  has  disappeared ;  after  filtration,  it  is  evaporated  until, 
when  poured  upon  a  cold  slab,  it  hardens ;  a  little  iodine  has  then  been 
expelled. 

It  is  caustic  and  poisonous,  and  used  only  in  aqueous  or  saccharine 
solution,  or  in  ointments,  containing  gr.  xv  to  xxx  to  the  ounce. 

A  white,  or  nearly  white,  granular  powder,  very  deliquescent,  odor- 
less, having  a  sharp,  saline,  and  metallic  taste,  and  an  acid  reaction. 
Very  soluble  in  water  and  in  alcohol.  When  strongly  heated,  it  melts, 
and,  at  a  higher  temperature,  it  is  volatilized  with  partial  decomposition. 
The  aqueous  solution  yields  a  white  precipitate  with  test-solution  of 
ferrocyanide  of  potassium  or  of  sulphide  of  ammonium,  a  yellow  pre- 
cipitate with  test-solution  of  acetate  of  lead,  and  a  red  one  with  test- 
solution  of  mercuric  chloride. 

The  aqueous  solution  of  the  salt,  when  acidulated  with  hydrochloric 
acid,  should  yield  no  dark-colored  precipitate  with  hyclrosulphuric  acid 
(absence  of  lead,  copper).  On  adding  test-solution  of  carbonate  of 
ammonium  to  the  aqueous  solution,  a  white  jDrecipitate  is  produced  which 
should  be  wholly  soluble  in  an  excess  of  the  reagent  (absence  of  iron, 
aluminium,  and  most  alkaline  earths ).  On  completely  precipitating  the 
zinc  from  this  alkaline  solution  by  sulphide  of  ammonium,  the  filtrate 
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should  leave  no  fixed  residue  on  evaporation  and  gentle  ignition  (absence 
of  salts  of  alkalies  or  of  alkaline  earths). 

1  gm.  of  the  dry  salt,  when  completely  precipitated  with  nitrate  of 
silver,  yields  1.47  gm.  of  dry  iodide  of  silver. 

Zinci  Lactas.     {Lactate  of  Zinc.     Zn(C3H503)23H20.) 

The  lactate  is  prepared  by  dissolving  carbonate  of  zinc  in  lactic  acid, 
or  by  double  decomposition  between  hot  concentrated  solutions  of  lactate 
of  potassium  or  calcium  and  chloride  of  zinc. 

It  crystallizes  in  four-sided  prisms,  of  an  acid  reaction,  and  a  sour 
styptic  taste ;  they  require  58  parts  of  cold  water  for  solution,  and  are 
nearly  insoluble  in  alcohol. 

It  is  used  in  epilepsy  in  doses  of  2  grains  three  times  a  day,  gradually 
increasing  the  dose. 

Zind  Oxidum,  U.  S.  P.     {Oxide  of  Zinc.     ZnO  =  80.9.) 

This  is  made  by  exposing  the  precipitated  carbonate  to  a  low  red 
heat,  by  which  CO2  is  driven  oif,  and  the  residue  is  the  oxide  of  zinc,  or 
by  the  combustion  of  the  metal  in  a  stoneware  crucible,  collecting  the 
oxide  as  it  ascends,  or  a  hydrate  may  be  obtained  by  precipitating  a 
soluble  salt  with  a  caustic  alkali. 

Oxide  of  zinc  is  a  tonic,  especially  to  the  nervous  system ;  also  some- 
what astringent;  used  in  chorea,  epilepsy,  and  neuralgia.  Locally,  it 
is  slightly  astringent  and  desiccant,  and  constitutes  an  excellent  applica- 
tion to  excoriated  surfaces,  and  to  chapped  or  cracked  nipples.  An 
ointment  of  oxide  of  zinc  is  officinal. 

A  soft,  pale-yellowish,  nearly  white  powder,  permanent  in  the  air^ 
odorless  and  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  acids 
without  effervescence  (absence  of  carbonate).  When  strongly  heated, 
the  oxide  assumes  a  deep  lemon-yellow  color,  but  turns  nearly  white 
again  on  cooling.  On  dissolving  the  oxide  to  saturation  in  diluted 
sulphuric  acid  and  filtering,  a  portion  of  the  filtrate,  when  mixed  with 
test-solution  of  ferrocyanide  of  potassium  or  sulphide  of  ammonium, 
yields  a  white  precipitate.  Another  portion  of  this  filtrate,  acidulated 
with  hydrochloric  acid,  should  yield  no  dark-colored  precipitate  with 
hydrosulphuric  acid  (absence  of  lead,  copper).  Another  portion,  mixed 
with  test-solution  of  carbonate  of  ammonium,  yields  a  white  precipitate 
which  should  be  wholly  soluble  in  an  excess  of  the  reagent  (absence  of 
iron,  aluminium,  and  most  of  the  alkaline  earths).  On  completely  pre- 
cipitating the  zinc  from  this  alkaline  solution  by  sulphide  of  ammonium^ 
the  filtrate  should  not  leave  more  than  a  trifling  fixed  residue  on  evap- 
oration (limit  of  salts  of  alkalies  or  alkaline  earths). 

Zinci  Phosphidmn,  U.  S.  P.     {Phosphide  of  Zinc.     Zn^^  =  256.7.) 

Phosphide  of  zinc  should  be  kept  in  small,  glass-stoppered  vials. 

This  is  to  be  prepared,  according  to  Proust,  by  passing  a  mixture  of 
phosphide  of  hydrogen  and  nitrogen  through  a  porcelain  tube,  heated 
to  redness,  containing  a  porcelain  tray  upon  which  is  placed  metallic 
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zinc.  The  nitrogen  is  obtained  by  heating  a  mixture  of  chloride  of 
ammonium  and  nitrate  of  potassium,  and  the  phosphide  of  hydrogen 
from  phosphide  of  calcium  and  miu'iatic  acid.  It  is  spongy  or  crystal- 
line, with  vitreous  fracture,  easily  pulverizable,  and  gives  off  phosphide 
of  hydrogen  by  contact  with  acids.  The  nitrogen  counteracts  the 
inflammability  of  the  phospide  of  hydi'ogen  in  the  process. 

Minutely  crystalline,  friable  fragments,  having  a  metallic  lustre  on 
the  fractured  surfaces,  or  a  grayish-black  powder,  permanent  in  the  air, 
having  a  faint  odor  and  taste  of  phosphorus^  insoluble  in  water  or  alco- 
hol, but  completely  soluble  in  hydrochloric  or  sulphuric  acids  mth 
evolution  of  phosphorettecl  hydrogen.  When  strongly  heated,  with 
'exclusion  of  air,  the  salt  melts  and  is  completely  volatilized.  If  heated 
for  some  time  in  the  air,  it  is  partially  converted  into  phosphate  of  zinc. 
On  dissolving  the  salt  to  saturation  in  diluted  sulphuric  acicl,  and  driving 
off  the  phosphoretted  hydrogen  by  heat,  a  portion  of  the  cold  filtrate, 
when  mixed  with  test-solution  of  ferrocyanide  of  potassium,  or  of  sul- 
phide of  ammonium,  yields  a  white  precipitate.  Another  portion  of  the 
filtrate,  acidulated  with  hydrochloric  acid,  should  not  yield  a  dark- 
colored  precipitate  with  hydrosulphuric  acid  (absence  of  lead,  copper). 

Zinci  Sulphas.     {Sulphate  of  Zinc.     ZnSO^.THgO  =  286.9.) 

Sulphate  of  zinc  should  l^e  kept  in  well-stopped  bottles. 

Prepared  by  dissolving  zinc  in  dilute  sulphuric  acid,  evaporating  and 
crystallizing.  The  zinc  dissolves  in  the  dilute  acid,  and  displaces  the 
hydrogen  to  form  the  sulphate.  The  reaction  is  represented  thus: 
Zn2+2H2SO,=  2H2  +  2ZnSO,. 

Commercial  zinc  usually  contains  traces  of  iron,  and,  occasionally,  of 
arsenic,  lead,  or  copper,  which  metals  are  apt  to  contaminate  the  finished 
salt.  In  the  process  of  the  British  Pharmacopoeia,  arsenic,  lead,  and 
copper  are  gotten  rid  of  by  agitation  with  an  excess  of  zinc,  and  the 
iron  is  changed  to  ferric  sulphate  by  the  addition  of  chlorine  water, 
and  then  precipitated  by  agitation  with  precipitated  carbonate  of  zinc. 
By  filtering  and  concentrating  the  solution,  pure  sulphate  of  zinc  is 
obtained. 

The  commercial  article  is  largely  prepared  by  roasting  blende  or  native 
sulphide  of  zinc  (ZnS),  when  it  is  oxidized  to  sulphate.  By  dissolving 
the  mass  in  water,  and  filtering,  the  crude  salt  is  obtained. 

In  small  doses,  this  salt  acts  as  an  astringent  and  tonic ;  in  large  doses, 
as  a  quick,  direct  emetic ;  externally,  as  a  powerful  astringent.  It  is  used 
as  a  tonic  chiefly  in  diseases  affecting  the  nervous  system,  and,  when  grad- 
ually increased,  tolerance  soon  becomes  established ;  sometimes  it  is  given 
as  an  astringent  in  chronic  passive  discharges.  As  an  emetic,  it  is  used 
when  the  rapid  emptying  of  the  stomach  is  desired  without  the  produc- 
tion of  much  depression,  as  in  narcotic  poisoning.  Externally,  in  solu- 
tions of  different  strengths,  it  is  employed  as  a  lotion  or  injection,  in 
ophthalmia,  gleet,  etc. 

Dose,  gr.  ss  to  ij,  in  pill ;  as  an  emetic,  gr.  x.  The  strength  of  a  solu- 
tion for  external  employment  may  be  from  gr.  j  to  x  to  foj. 

Small,  colorless,  right-rhombic   prisms,  or  acicular  needles,  slowly 
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clllon'sciii};-  ill  «lr\'  ;iir,  ixlorlcss,  li;iviii<i-  ;i  >li;ir|»,  siliiic,  iKiiisofHis  ami  iiic- 
tullic  taste,  iind  an  acid  reaction.  S(»liil)le  in  0.(i  pait  (tl"  water  at  10'"  C 
{W^  F,),  and  in  <>.;;  pai-t  of  hoilinj^  water ;  in.soluhle  in  aN-oliol.  WIm-m 
str(»iij2;Iy  heated,  the  .~ali  units,  gradually  loses  water,  and,  al  a  lii^djc  r 
teiii|ici'ature,  it  is  (lec(  mi  posed  with  evohitioii  of"  sidjihiiroiis  vajiors. 
The  a<nie<»iis  solution  ot"  the  sah  yiehls  a  white  precipitate  with  test- 
solution  of  teiToevanidc  of  pnta>~iiiin,  or  ot"  sulphide  of"  aininoiiiiini,  or 
of  chloride  of  hariinu. 

A  1  |)er  cent,  afpieous  solntion  of  the  salt,  aeidulated  Avith  nitric  acid, 
should  not  he  rendered  tnrhid  hy  test-solution  (A'  nitrate  of  silver  (ahsence 
of  chloride).  The  acpieous  solntion,  acidulated  with  hydrochloric  a«'id, 
Hhoiild  vield  no  darl\-coloi-ed  preci|)itatewith  liydrosnlj)linricacid  (ahsence 
of  lead,  copper).  ( )n  adding  test-solution  of  carl)onat(;  ol"  aninioiiiuin  to 
an  atjueous  solution  of  the  Sidt,  a  white  preeipitate  is  produeed  which 
should  be  wholly  soluble  in  an  excess  of  the  reagent  (absenee  of  iron, 
ahniiiniuni,  and  most  alkaline  earths).  On  completely  })reeipitatinfr  the 
zinc  from  this  alkaline  solutirm  by  sulphide  of  ammonium,  the  filtrate 
should  leave  no  fixed  residue  on  evaporation  and  gentle  ignition  (salts 
of  alkalies  or  of  alkaline  earths). 

Zinci  Salplto-i^irhohis.     {Sulpho-Carholate  of  Zinc.    Zhicum 
^Snljophcnolicuin,  P.  G.     Zn(C6H5S04)28H20.) 

Sulpho-earbolateof  zinc  is  prepared  by  saturating  sulplio-earbolic  acid 
with  freshly  precipitated  carlmnate  or  oxide  and  crystallizing,  or  l)y 
decomposing  the  corresponding  barium  salt  with  zinc  sulphate.  It  is 
found  in  nearly  cohirless  flattened  prisms.  It  should  be  free  from  any 
odor  and  entirely  soluble  in  water  and  alcohol,  and  should  produce  no 
.])recipitate  with  solution  of  barium  chloride  (absence  of  sulphuric  acid). 

It  has  been  used  externally  in  weak  solutions  in  ophthalmic  practice 
and  in  treatment  of  gonorrha?a,  leucorrhcea,  etc.,  and  internally  as  a  sul> 
stitute  for  carbolic  acid. 

Zinci  ^^aIe)'ianas,  U.  S.  P.     (Valerianate  of  Zinc. 
Zu{C\'H,0,),M.f)  =  284.9). 

Valerianate  of  zinc  should  be  kept  in  small,  well-stopped  A'ials. 

Prepared  by  decomposing  2  troyounees  and  7  drachms  of  sul})hate 
of  zinc  with  2J  troyounees  of  valerianate  of  sodium  in  solution  at 
212°  F.  On  evaporation,  crystals  of  the  valerianate  collect  on  the  sur- 
face, and  are  skimmed  off,  washed  with  cold  water  to  separate  adhering 
sulphate  of  sodium,  and  dried ;  a  second  evaporation  secures  a  second 
cro|)  of  crystals. 

The  salt  may  likewise  be  prepared  by  adding  oxide  of  zinc  in  slight 
excess  to  valerianic  acid  and  water. 

It  is  a  good  deal  prescribed,  perhaps  as  much  so  as  any  other  siilt  of 
valerianic  acid,  being  adapted  to  a  variety  of  nervous  affections.  Pose, 
gr.  i  to  ij  in  pill,  repeat  at  intervals. 

Soft,  white,  pearly  scales,  permanent  in  the  air,  having  a  fliint  odor 
of  valerianic  acid,  a  sweet,  afterward  styptic  and  metallic  taste,  and  an 
acid  reaction.     Soluble  in  100  parts  of  water  and  in  40  parts  of  alcohol 
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at  15°  C.  (59°  F.),  both  solutions  becoming  turbid  on  boiling.  AVhen 
heated,  the  salt  melts ;  at  a  higher  temperature  it  gives  off  white,  inflam- 
mable vapors,  and  finally  leaves  a  residue  of  oxide  of  zinc.  The  salt 
is  completely  dissolved  by  an  excess  of  water  of  ammonia,  and  on  add- 
ing test-solution  of  sulphide  of  ammonium  to  this  solution,  a  white 
precipitate  is  produced.  The  filtrate  should  leave  no  fixed  residue  on 
evaporation  (absence  of  salts  of  alkalies  and  alkaline  earths). 

On  mixing  a  cold,  concentrated  solution  of  the  salt  and  a  similar  one 
of  acetate  of  copper,  no  turbidity  or  precipitate  should  be  produced  in 
the  mixture  (absence  of  butyrate).  On  moistening  1  gm.  of  the  salt 
with  nitric  acid,  evaporating  to  dryness,  again  moistening  with  nitric 
acid,  drying  and  igniting,  a  residue  will  be  left  which  should  weigh 
0.283  gm. 

5th  Group  of  Dyad  Metals.     Cadmium.     Cd  r=  111.8. 

Cadmium  is  a  rare  metal  which  usually  accompanies  the  zinc  ores;  it 
was  discovered  in  1817  as  an  impurity  in  medicinal  preparations  of  zinc. 
It  has  a  white  tin  color,  a  high  metallic  lustre,  is  very  malleable,  and 
oxidizes  slowly  in  the  air;  its  specific  gravity  is  8.6.  Its  salts  are 
isomorphous  with  the  corresponding  salts  of  zinc.  Its  compound  with 
oxygen  is  oxide  of  cadmium,  CdO  =  127.8. 

Tests  for  Cadmium. — Sulj^huretted  hydrogen  and  sulphuret  of  am- 
monium cause  a  bright  yellow  precipitate,  insoluble  in  an  excess ;  am- 
monia a  white  precipitate,  easily  soluble  in  excess;  potassa  and  the 
alkaline  carbonates  a  white  insoluble  precipitate ;  zinc  precipitates  the 
metal.  The  compounds  of  cadmium  when  mixed  with  oxalate  of  potas- 
sium and  exposed  to  the  inner  flame  of  the  blowpipe,  produce  a  brown- 
ish-yellow incrustation  without  any  metallic  globules. 

Preparations  of  Cadmium. 

Cadinii  iodidum,  CAl^.     Soluble  in  alcohol  and  water. 

Cadmii  sulphas,  CdS04+4H20.     Colorless  crystals,  soluble  in  water. 

Cachnii  Iodidum,  Br.  P.     [Iodide  of  Cadmium.     Cdig  =  365.) 

This  salt  has  been  proposed  as  a  substitute  for  iodide  of  lead,  the 
intense  yellow  color  of  which  is  sometimes  objectionable  as  liable  to 
discolor  the  skin. 

It  is  prepared  by  digesting  iodine  with  granulated  cadmium  under 
water,  and  evaporating  the  solution,  when  the  salt  crystallizes  in  color- 
less micaceous  tabular  crystals,  soluble  in  alcohol  and  water,  and  fusible 
on  the  application  of  heat.     It  is  extensively  used  in  photography. 

C.  S.  Heinitsh,  of  Lancaster,  proposes  an  ointment  containing  3j  of 
the  salt  to  oj  of  lard,  perfumed  with  oil  of  neroli.  He  triturates  the 
iodide  with  20  drops  of  ether  till  in  fine  powder,  then  mixes  with  the 
lard. 

Cadmii  Suljjhas.     {Sulphate  of  Cadmium.     CdS04+4H20  =  279.8.) 

The  metal  cadmium  is  dissolved  in  nitric  acid  diluted  with  an  equal 
bulk  of  water,  by  the  aid  of  heat ;  carbonate  of  sodium  is  then  added 
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(3  parts  to  2  of  (lie  IIXO.j  uscdj,  \\lii<-li  j)r('('ipitutes  the  <'ai-l)<)ii:itc  of 
cjidiiiiurn;  tliis  is  washed  until  the  water  ])asses  ta>^teless,  and  di.s-olv(-<l 
in  sulphnric  aeid  dihited  with  water;  it  is  then  evajxjrated  and  set  aside 
to  ervstalli/e. 

Sulpiiate  of  (tadniitiin  is  in  ccjlorless,  prismatic  crystals,  efflorescent  in 
the  air,  and  very  soluljle  iu  water.  Its  solution,  even  when  rendered 
decidedly  acid,  yields,  on  the  addition  of  hydrosulphate  of  aimnoniuni, 
a  yellow  precipitate,  insohiMe  in  an  excess  of  the  ])i-ecipitaMt. 

It  is  used  almost  exclusiyely  in  neryous  and  inflammatory  diseases 
of  the  eye  and  ear,  in  solutions  containing  a  grain  to  an  ounce  or  two 
of  rose-water ;  for  injections  iu  the  ear,  somewhat  stronger ;  or  in  oint- 
m(int><,  about  five  grains  to  a  drachm  of  ointment. 


6th  Group  of  Dyad  Metals.     Copper  and  its  Preparations. 
Cuprum.     {Cojjjjer.     Cu  =  63.2.)     Sp.  gr.  8.9. 

The  properties  of  metallic  copper  are  generally  familiar ;  it  is  found 
native  in  large  masses  near  the  shores  of  Lake  Sujjerior,  whence  the 
United  vStates  are  chiefly  supplied.  It  furnishes,  by  oxidation  and  com- 
bination with  acids,  some  important  medicines,  which  are  also,  in  exces- 
siye  doses,  corrosive  poisons.  The  best  antidote  is  white  of  egg,  milk, 
or  other  bland  liquid ;  magnesia  will  aid  in  the  case  of  sulphate,  by 
decomposing  that  salt.  Copper  is  apt  to  contaminate  stewed  fruit,  froni 
the  use  of  copper  vessels  in  their  preparation ;  it  may  be  detected  by 
inunersing  a  clean  spatula  iu  the  suspected  liquid,  which  deposits  a  film 
of  metallic  copper. 

Beactions. — The  presence  of  copper  is  also  detected  by  the  following 
reactions : 

Potassa  causes  a  blue  precipitate,  and  its  carbonate  a  pale  green,  soluble 
in  an  excess  of  the  precipitant  in  the  presence  of  some  organic  bodies. 
If  grape-sugar  is  present  the  clear  solution  on  boiling  precipitates  red 
suboxide  of  copper. 

Ammonia  precipitates  them  greenish,  an  excess  redissolves  the  pre- 
cipitate with  a  beautiful  blue  color. 

Sulphuretted  hydrogen  and  sulphuret  of  ammonium  produce  a  black 
or  deep  brown  precipitate,  soluble  in  HXO3. 

Iodide  of  potassium  causes  a  white  precipitate  of  Culo ;  free  iodine  is 
liberated  at  the  same  time. 

Ferrocyauide  of  potassium  causes  a  brown-red  precipitate  soltible  in 
alkalies. 

Cupri  acetas,  Cu( €211302)21120.     Distilled  verdigris ;  crystals,  neutral  acetate. 

Cupri  carbonas,  CuCOg+CuHjOj.     Pale  green  color.     Dose,  gr.  v. 

Cupri  chloridum,  CUCI22H2O.     Green  soluble  needles.    Dose,  -^-^  to  ^  gr. 

Cupri  nitras,  Cu(N03)23H20.     Blue  deliquescent  crystals.     Dose,  J  to^  gr. 

Cupri  oxidum,  CnO.     Black  color.     Dose,  ^  to  1  gr. 

Cupri  subacetas,  Cu20(C2H302)2+6H20.    Verdigris  ;  amorphous  green  masses.     Exter- 

.    nally. 

Cupri  sulphas,  CUSO4+5H2O.     Blue  vitriol.     Dose,  tonic,  }^  gr.,  emetic,  gr.  v. 

Cuprum  aluminiatum.     Lapis  divinus. 

Cuprum  ammoniatum,  CuS04-4(XH3).H.,0. 
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C\ipri  Aoetas,  U.  S.  P.  (Acetate  of  Copper.    Cu(C2H302)2.H20  =  199.2.) 

The  neutral  acetate  is  prepared  by  dissolving  the  impure  subacetate 
in  dilute  acetic  acid  and  evaporating  to  crystallization.  It  is  met  with 
in  commerce  under  the  name  of  distilled  verdigris.  Rademacher  uses  a 
tincture  of  this  salt  prepared  by  double  decomposition  from  3  ounces 
sulphate  of  copper,  and  3|  ounces  acetate  of  lead,  to  30  ounces  (weight) 
diluted  alcohol.     But  it  is  scarcely  ever  prescribed. 

Deep  green,  prismatic  crystals,  yielding  a  bright  green  powder, 
efflorescent  on  exposure  to  air,  odorless,  having  a  nauseating,  metallic 
taste  and  an  acid  reaction.  Soluble  in  15  parts  of  water,  and  in  135 
parts  of  alcohol  at  15°  C.  (59°  F.),  in  5  parts  of  boiling  water  and  in 
14  parts  of  boiling  alcohol.  When  heated  above  100°  C.  (212°  F.),  the 
salt  loses  its  water  of  crystallization,  and  at  a  temperature  above  200°  C. 
(392°  F.)  it  is  gradually  decomposed.  The  aqueous  solution  of  the 
salt  has  a  bluish-green  color,  which  is  rendered  deep  blue  by  an  excess 
of  ammonia.  On  heating  the  salt  with  sulphuric  acid,  acetous  vapors 
are  evolved. 

If  the  aqueous  solution  of  the  salt  be  treated  with  hydrosulphuric 
acid  until  all  the  copper  is  precipitated,  the  filtrate  should  leave  no  residue 
on  evaporation  (alkalies,  alkaline  earths,  and  iron).  If  the  aqueous  solu- 
tion be  heated  to  boiling  with  solution  of  soda  in  excess,  it  yields  a 
filtrate  which  should  not  be  clouded  by  hydrosulphuric  acid  (absence  of 
lead,  zinc). 

Cupri  Ca7'bonas.     [Hydixded  Suhcarhonate  of  Copper. 
CUCO3+CUH2O2  =  220.4.)    {Mineral  Green.) 

Sulphate  of  copper  is  precipitated  by  carbonate  of  sodium ;  the  pre- 
cipitate is  a  pale  green  tasteless  powder,  which  is  to  be  washed  and  dried 
at  a  moderate  temperature. 

It  has  been  used  in  neuralgia  in  doses  amounting  to  about  1  drachm  (?) 
in  twenty-four  hours. 

It  is  wholly  soluble  in  muriatic  acid ;  the  solution  yields  no  precipitate 
with  chloride  of  barium. 

Cupri  Chloridum.     CUCI22H2O  =  170. 

Muriatic  acid  dissolves  oxide  or  carbonate  of  copper  ;  the  solution  by 
evaporation  yields  green  needles,  which  are  easily  soluble  in  alcohol  and 
water. 

It  has  been  occasionally  used  as  a  powerful  alterative  in  doses  com- 
mencing with  y'e  grain. 

Cupri  Nitras.     CU2NO3  +  3H2O  =  241.2. 

Nitrate  of  copper  is  obtained  by  dissolving  copper,  its  oxide  or  car- 
bonate, in  nitric  acid,  and  evaporating  to  crystallization,  when  it  crystal- 
lizes in  deep  blue  prisms,  which  are  deliquescent  and  soluble  in  alcohol. 
Dissolved  in  mucilaginous  liquids  it  has  been  given  in  doses  of  ^ 
grain  ;  it  is  used  locally  as  an  injection  in  gonorrhoea  and  similar  com- 
plaints.    In  substance  or  in  concentrated  solution  it  has  been  employed 
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as  a  caustic  in  ulcerated  throat,  in  syphilis,  etc  ;   iVdiu   ihc  (l(li(jii< -(cut 
nature  of  the  salt,  care  is  necessary  to  prevent  its  soreadiii}^. 

The  solution  yields  no  ])reeipitate  witli  nitrate  of  barium  (Hg^^^j)? 
nitrate  of  silver  (HCl),  sidphiirif  or  innrialic  acids  (lead,  etc.). 

Oupri  Oxidum.     CuO  =  70.2. 

If  the  carbonate  or  the  nitrate  of  copper  is  heated  to  redness,  until  it 
ceases  to  lose  weight,  the  salt  is  converted  into  the  protoxide,  which  is 
of  a  fine  black  color. 

This  oxide,  which  is  also  much  employed  in  elementary  organic  anal- 
ysis, has  been  recommended  in  preference  to  the  carbonate  in  doses  of  -|- 
to  1  grain  three  or  four  times  a  day,  and  for  indurated  glands,  in  oint- 
ments containing  1  drachm  to  the  ounce. 

It  is  wholly  soluble  in  dilute  muriatic  acid,  and  the  solution,  after  pre- 
cipitating the  copper  by  sulphuretted  hydrogen,  aud  filtering,  leaves  no 
residue  on  evaporation. 

Cupri  Subacetas.     (yEritgo.    Impure  Subacetate  of  Copper.     Verdigris.) 

Made  by  exposing  copper  plates  to  the  action  of  the  fermenting  refuse 
of  the  wine-press,  or  to  pyrol  igneous  acid,  when  this  salt  forms  on  the 
surface. 

It  is  obtained  in  powder,  or  amorphous  masses,  or  consisting  of  very 
minute  crystals,  of  variable  color,  with  a  peculiar  metallic  odor,  and 
styptic  metallic  taste.  It  is  resolved  by  water  into  a  soluble  neutral 
acetate  and  insoluble  tris-acetate.  When  treated  with  sulphuric  acid,  it 
gives  off  acetic  acid  fumes ; "  from  the  solution,  ammonia  precipitates  the 
oxide,  but  redissolves  it  when  in  excess. 

Verdigris,  as  it  occurs  in  commerce,  is  of  variable  composition  and 
shade  of  color.  The  light  green  appears  to  be  a  mixture  of  various 
basic  salts,  while  that  of  a  greenish-blue  color  has  the  composition 
Cu^02AcH-6H20  (Berzelius).  It  is  used  exclusively  in  the  shape  of 
omtment. 

Verdigris  ought  to  be  nearly  soluble  in  dilute  acetic  acid,  and  the 
solution,  if  precipitated  by  ammonia,  must  be  wholly  taken  up  by  the 
excess  of  it. 

Cupri  Sulphas,  U.  S.  P.    {Sulphate  of  Copper.    CuSO^.SHp  =  249.2.) 

Four  methods  are  in  use  for  obtaining  this  salt.  1st.  By  evaporating 
the  Avaters  which  flow  through  copper  mines,  and  wdiicli  hold  it  in  solu- 
tion. 2d.  Roasting  copper  pyrites,  lixiviating  the  residuum  to  dissolve 
the  sulphate,  and  evaporating  so  as  to  obtain  crystals.  The  S  of  the 
pyrites  abstracts  O  from  the  air,  and  becomes  SO^,  and  the  Cu,  uniting, 
forms  sulphate  of  copper.  3d.  Another  mode  is  to  sprinkle  plates  of 
copper  wnth  sulphur,  which  are  next  heated  to  redness  and  plunged  into 
water.  The  sheets  are  entirely  corroded ;  a  sulphuret  is  formed,  which, 
by  the  action  of  heat  and  air,  gradually  passes  into  a  sulphate  ;  this  is 
dissolved  in  water,  and  crystals  obtained  by  evaporation.  4th.  By  dis- 
solving the  scales,  obtained  in  the  process  of  annealing  sheet  copper,  in 
20 


306      MEDICINAL    PREPARATIONS    OF    DYAD    METALS. 

diluted  sulphuric  acid,  evaporating,  and  crystallizing.  The  impurities 
contained  in  it,  when  in  crystals,  seldom  affect  its  value  as  a  medicine. 

Sulphate  of  copper  is  much  used  as  a  tonic  and  astringent  (dose,  gr.  ^ 
to  gr.  i),  and  as  a  prompt  and  powerful  emetic  in  5-grain  doses ;  as  an 
injection  in  gonorrhoea,  etc.,  it  is  dissolved  in  water  in  the  proportion  of 
2  to  8  grains  to  f  .5j.  A  crystal,  polished  by  trituration  on  a  damp  cloth, 
is  applied  as  an  astringent  to  inflamed  or  granulated  eyelids,  and  to  the 
troublesome  ulceration  of  the  mouth  which  is  so  common.  This  method 
of  modifying  the  shape  and  surface  of  this  crystal  is  quite  preferable 
to  scraping  it  with  a  knife.  The  crystals,  deprived  of  their  water 
of  crystallization  by  drying,  are  used  to  detect  water  in  alcoholic  solu- 
tions ;  the  slightest  trace  of  water  giving  a  blue  color  to  the  cupreous 
powder. 

Large,  translucent,  deep  blue,  triclinic  crystals,  highly  efflorescent, 
odorless,  having  a  nauseous,  metallic  taste,  and  an  acid  reaction.  Solu- 
ble in  2.6  parts  of  water  at  15°  C,  in  0.5  part  of  boiling  water,  and 
insoluble  in  alcohol.  When  heated  to  100°  C.  (212°  F.),  the  salt  grad- 
ually loses  28.9  per  cent,  of  its  weight.  At  a  temperatm-e  of  about  230° 
C  (446°  r.),  it  becomes  anhydrous,  and  at  a  red  heat  it  is  decomj)Osed, 
evolving  sulphurous  vapors,  and  finally  leaving  black  cupric  oxide. 
The  aqueous  solution  of  the  salt  has  a  pale  blue  color,  which  is  rendered 
deep  blue  by  an  excess  of  ammonia.  With  test-solution  of  chloride  of 
barium  it  yields  a  white  precipitate  insoluble  in  hydrochloric  acid. 

If  a  little  hydrochloric  and  some  diluted  sulphuric  acid  be  added  to 
a  5  per  cent,  aqueous  solution  of  the  salt,  and  this  be  treated  with  hydro- 
sulphuric  acid  until  the  copper  is  completely  precipitated,  the  filtrate 
should  leave  no  residue  on  evaporation  (foreign  metals,  alkalies,  and 
alkaline  earths). 

Cuprum  Aluminatum.    {Lapis  Divinus.    Lapis  Ophthahnious  St.  Yves.) 

The  European  Pharmacopoeias  have  a  preparation  under  this  name 
and  synonyms,  and  the  Prussian  Pharmacopoeia  directs  sulphate  of 
copper,  nitrate  of  potassium,  and  alum,  of  each  2  ounces,  to  be  fused  by 
a  moderate  heat  in  a  copper  or  earthen  vessel,  and  after  mixing  in  1 
drachm  powdered  camphor,  the  mass  is  poured  out  upon  a  cold  slab, 
and  kept  in  well-stoppered  bottles.  It  is  used  externally,  frequently  in 
solution  as  an  astringent  eye-wash. 

Cuprum  Ammoniatum.     [Ammoniated  Copper.     Ammonio-Sulphate  of 
Copper.     CuSO„H20,4NH3  =  245.2.) 

Sulphate  of  copper,  ^  troyounce,  and  carbonate  of  ammonium,  6 
drachms,  are  rubbed  together  in  a  glass  mortar  until  effervescence  ceases ; 
the  ammoniated  copper  is  wrapped  in  bibulous  paper,  and  dried  with  a 
gentle  heat.  When  thus  rubbed  together,  these  salts  give  out  part  of 
their  water  of  crystallization,  by  which  the  mixture  becomes  moist,  and, 
at  the  same  time,  a  portion  of  the  carbonic  acid  of  the  sesquicarbonate 
escapes,  producing  effervescence,  and  the  compound  assumes  a  deep  azure 
blue  color ;  it  should  be  kept  in  a  well-stopped  bottle. 
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Its  composition,  as  thus  prepared,  may  be  stated  as  above,  with  a, 
variable  excess  of  carbonate  of  ammonium.  A  salt  of  the  aljove  com- 
position is  obtained  in  beautiful  blue  crystals  from  a  solution  of  sulphate 
of  copper,  precipitated  and  redissolved  by  ammonia ;  if  alcohol  is  poured 
over  the  surface  and  set  aside,  the  water  is  gradually  abstracted  by  the 
alcohol,  and  the  salt  crystallizes. 

It  may  be  considered  pure  if  it  has  the  proper  color,  and  dissolves  in 
twice  its  weight  of  water  without  residue. 

Ammoniated  copper  is  regarded  as  a  tonic  and  antispasmodic.  It  Ls 
occasionally  prescribed  in  combination  with  asafoetida  in  pill.  Dose, 
I  gr.  repeated. 

7th  Group  of  Dyad  Metals.     Preparations  of  Mercury. 
Syllabus  of  Mercury  Compounds. 


Officinal  Name. 

Composition. 

Uses. 

Dose. 

Hydrargyri  acetas 

HgCoHgOa       . 

Alterative    .... 

J  to  i  gr. 

Hydrargyri  bibromidum   . 

HgBrj      .        .        . 

Alterative    .... 

fs  to  i  gr. 

Hydrargyri  bromiduni 

HgaBrs    . 

Alterative  and  cathartic  . 

j\  to  1  gr. 

Hydrargyri   cliloridum   corro- 

sivum 

HgClj      .        .        . 

Alterative  antiseptic 

r\  to  i  gr. 

Hydrargyri  cliloridum  mite     . 

Hg.Clo     . 

Cathartic  and  alterative  . 

iV  to  20  grs. 

Hydrargyri  cyanidum 

Hg(CN)2 .        .        . 

Alterative    .... 

fs  to  i  gr. 

Hydrargyri  iodidum  rubrum    . 

Hgl2           .           .           . 

Alterative  in  syphilis 

Jg  to  i  gr. 

Hydrargyri  iodidum  viride 

Hg2l2          .           .           . 

Alterative  in  syphilis 

i  to  1  gr. 

Hydrargyri  massa 

fHgSSper  cent.,1 
( rose  honey,  etc.  J 

Alterative  and  cholagogue 

gr.  ij  to  X. 

Hydrargyri  nitratis  liquor 

Hg(N03)2  in  aq.     . 

Escharotic. 

Hydrargyri  oleatum   . 

External. 

Hydrargyri  oxidum  flavum 

Hgo"    ;    ■.    ■. 

External  stimulant. 

Hydrargyri  oxidum  rubrum     . 

h|o      .      .      . 

External  stimulant. 

Hydrargyri  oxidum  nigrum     . 

Hg20        .        .        . 

Alterative    .... 

gr.  i  to  iij. 

Hydrargyri  subsulphas  flavus  . 

Hg(HgO)2S04 

Emetic  and  errhine. 

Hydrargyri  sulphidum  nigrum 

Hg2S        .        .        . 

Alterative. 

Hydrargyri  sulphidum  rubrum 

HgS         ... 

Errhine. 

lodoliydrargyrate  of  potassium 

2(.KI,Hgl2).30H2    . 

Alterative    .... 

A  to  i  gr. 

Syrup"  of  iodohydrargyrate  of 

potassium 

Alterative    .... 

f5j. 

Syrup  of  iodohydrargyrate  of 

potassium  and"  iron 

Alterative    .... 

gtt.  XX  to  XXX. 

Syrup  of  iodohydrargyrate  of 

iron 

Alterative. 

Externally  in  ointment. 

Hydrargyrum  ammoniatum     . 

kHoiigci 

Hydrargyrum  cum  creta   . 

38  per  ct.  mercury 

Antacid  and  alterative     . 

A  to  3  grs. 

Hydrargyrum,  U.  S.  P.     {3Iercury.     Hg  =  199.7.)     [Quicksilver.) 

A  shining,  silver- white  metal,  liquid  at  temperatures  above  — 40°  C. 
( — 40°  F.),  odorless  and  tasteless,  and  insoluble  in  ordinary  solvents, 
but  soluble  in  nitric  acid  without  residue.  Sp.  gr.  13.5.  At  the  com- 
mon temperature  it  volatilizes  very  slowly,  more  rapidly  as  the  temper- 
ature increases,  and  at  350°  C.  (662°  F.)  it  boils,  being  finally  volatilized 
without  residue. 

When  globules  of  mercury  are  dropped  upon  white  paper,  they  should 
roll  about  freely,  retaining  their  globular  form,  and  leaving  no  streaks 
or  traces.  It  should  be  perfectly  dry  and  present  a  bright  surface.  On 
boiling  5  gm,  of  distilled  water  with  5  gm.  of  mercury,  and  4.5  gm.  of 
hyposulphite  of  sodium,  in  a  test-tube,  for  about  one  minute,  the  mercury 
should  not  lose  its  lustre,  and  should  not  acquire  more  than  a  slightly 
yellowish  shade  (absence  of  more  than  slight  traces  of  foreign  metals). 
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In  the  two  classes  of  salts  formed  by  the  suboxide  (protoxide)  and 
peroxide  (deutoxide)  of  mercury,  these  oxides  are  recognized  in  the 
following  way : — 

Tests  for  the  Protoxide,  now  termed  Mercurous  Oxide. — Sulphuretted 
hydrogen  and  sulphuret  of  ammonium  cause  a  black  precipitate,  insoluble 
in  diluted  acids ;  alkalies  cause  a  black  precipitate ;  muriatic  acid  throws 
down  a  white  precipitate  of  calomel ;  iodide  of  potassium  a  greenish- 
yellow,  darkened  by  excess  of  precipitant ;  protochloride  of  tin  precipi- 
tates the  metallic  mercury. 

Tests  for  the  Deutoxide  {Red  Oxide),  noio  ealled  Mercuric  Oxide. — Sul- 
phuretted hydrogen  and  sulphuret  of  ammonium  at  first  produce  a  white 
precipitate,  wdiich  on  the  further  addition  of  the  precipitant  turns  yellow, 
orange,  brown,  and  black ;  fixed  alkalies,  in  the  absence  of  ammonia, 
cause  a  reddish-brown  precipitate,  which  is  yellow  with  an  excess  of  the 
precipitant ;  the  precipitate  caused  by  ammonia  is  white ;  protochloride 
of  tin  at  first  throws  down  calomel;  when  in  excess,  the  metal  is 
reduced. 

The  following  convenient  test  for  the  mercurials  is  very  delicate,  and 
well  adapted  to  pill  masses,  etc. : — 

On  to  a  copper  coin  brightened  with  a  little  JSTOg,  a  small  portion  of 
the  suspected  substance  is  placed  and  moistened  with  a  drop  or  two  of 
water  into  a  pasty  consistence ;  a  small  fragment  of  KI  is  added  to  it^ 
and  on  washing  it  a  mercurial  stain  will  remain.  Numerous  so-called 
"  vegetable,"  and  other  "  quack  "  pills  will  be  found  to  show  the  presence 
of  calomel  in  this  way.  The  reaction  in  the  case  of  blue  mass  is  less 
rapid,  though  equally  certain. 

The  combining  number  adopted  by  chemists  recently  for  mercury  is 
199.7;  that  which  the  leading  pharmacologists  of  this  country  have 
adopted  heretofore  is  also  199.7  ;  to  prevent  any  discrepancy  it  will  be 
seen  througliout  the  Pharmacoposia  that  in  the  adoption  of  officinal 
names,  those  chosen  are  such  as  would  be  equally  applicable  in  either 
case.  It  will  be  seen  that  practically  there  is  no  difference  in  the  pro- 
portions employed,  in  the  preparations,  nor  in  their  testings ;  the  results 
are  the  same,  though  the  chemical  names,  and  the  explanations  of  the 
reactions,  are  different.  More  recent  authorities  adopt  199.7,  and  in  the 
foregoing  syllabus,  and  in  the  text,  their  views  will  be  followed ;  this 
will  tend  to  less  confusion,  as  these  views  are  likely  to  prevail  in  future, 
and  will  be  in  harmony  with  the  lessons  of  those  familiar  with  the 
United  States  Dispensatory. 

Hydrargyri  Acetas.     [Acetate  of  Mercury.     HgQJAf)^  =  258.7.) 
[Mercurous  Acetate.) 

This  salt  crystallizes  from  a  hot  solution  of  protoxide  of  mercury  in 
acetic  acid,  or  from  a  mixture  of  the  hot  solutions  of  the  protonitrate 
of  mercury  and  acetate  of  potassium. 

It  separates  in  soft  scales,  is  slightly  oxidized  by  the  air,  and  black- 
ened by  the  light  while  moist. 

It  is  used  in  similar  complaints  as  the  other  mercurial  salts,  in  the 
dose  of  ^  of  a  grain  to  1  grain. 
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Hydrargyri  Bibromidum.     (Bibromide  of  Mereury,     HgBrg  =  3o9.3.) 

This  corrosive  poison  is  prepared  by  coiiil)iniii<^  2  ])arts  of"  hromjiK; 
with  5  parts  nienairy  under  water. 

It  crvstallizes  from  water  in  white  sliinin<^  scales,  from  alcohol  in 
needles;  is  soluble  in  M-ater,  more  so  in  alcohol  and  eth(,'r,  and  sublimes 
when  heated. 

In  its  action  it  is  stated  to  be  analogous  to  corrosive  sublimate,  and  hi 
employed  in  the  Siune  doses. 

Hydrm^gyri  Bromidum.     {Bromide  of  Mei^cury.     HggBrj  =  559.) 

9  parts  of  bibromide  of  mercury  are  mixed  with  5  parts  of  mercury 
and  sublimed,  or  a  subsalt  of  mercury  is  precipitated  by  bromide  of 
potassium. 

It  a})pears  as  a  soft  white  powder  or  in  thin  prismatic  crystals,  insol- 
uble in  water  and  alcohol,  but  decomposed  by  the  continued  action  of 
bromides  or  iodides. 

It  is  said  to  resemble  calomel  in  its  action,  and  is  given  in  medium 
doses  of  4  to  5  grains. 

Hydrargyri  Chloridwn  Cbrrosfyiwi,  U.  S.  P.    {Corrosive  Chloride  of  Mer- 
cury. HgClg  =  270.5.)     {Corrosive  Sublimate.     3Iercuric  Chloride.) 

By  the  action  of  boiling  sulphuric  acid  on  mercury,  the  persulphate 
(HgSO^)  is  first  formed.  When  this  is  heated  with  common  salt,  mutual 
exchange  takes  place,  and  chloride  of  mercury  and  sulphate  of  sodium, 
the  former  of  which  sublimes,  are  produced.  The  changes  are  re23re- 
sented  in  the  formula  Hg,S04+2NaCl  =  HgClg+NagSO^. 

A  solution  of  corrosive  sublimate  precijjitates  albumen,  and  forms 
with  it  a  definite  insoluble  compound,  to  which  property  its  use  as  an 
antiseptic  is  due. 

It  is  a  very  powerful  irritant ;  when  taken  in  large  doses,  it  causes 
burning  at  the  epigastrium,  vomiting,  and  purging  ;  applied  to  the  skin, 
it  is  corrosive.  It  is  less  apt  to  produce  salivation  than  the  other  prep- 
arations of  mercury,  and  in  very  small  doses  it  is  useful  as  an  altera- 
ti\'e  in  chronic  affections,  syphilitic  or  not ;  locally  it  may  be  used  as  a 
lotion,  gargle,  injection,  or  ointment,  in  chronic  skin  diseases,  ulcerated 
sore  throats,  and  chronic  discharge  from  mucous  membranes. 

Dose,  jQ  gr.  to  ^  gr.  in  solution,  or  pill  with  crumb  of  bread.  The 
solution  for  external  use  is  usually  made  in  the  proportion  of  ^  or  ^  gr. 
to  fSj  of  water.  It  is  much  used  in  solution  ^^-itli  chloride  of  ammonium, 
Avhich  increases  its  solubility  as  a  poison  for  bedbugs ;  the  proportions 
to  be  used  are  1  ounce  of  corrosive  sublimate,  ^  ounce  of  chloride  of 
ammonium  to  2  pints  of  water.  When  taken  in  poisonous  doses,  recourse 
should  be  had  immediately  to  albuminous  liquids ;  eggs,  if  at  hand, 
should  be  administered  freely,  or  a  thin  paste  of  ^A-heat  flour  or  milk, 
care  being  taken  to  evacuate  the  bowels  and  to  carry  off  completely  the 
precipitated  material,  which,  though  comparatively  insoluble,  is  b}'  no 
means  inert. 

Tests. — Hea\'y,  colorless,  rhombic  crystals  or  crystalline  masses,  per- 
manent in  the  air,  odorless,  having  an  acrid  and  persistent,  metallic  taste, 
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and  an  acid  reaction.  Soluble  in  16  parts  of  water  and  in  3  parts  of 
alcohol  at  15°  C.  (59°  F.) ;  in  2  parts  of  boiling  water,  in  1.2  parts  of 
boiling  alcohol,  and  in  4  parts  of  ether.  When  heated  to  about  265°  C. 
(509°  F.),  the  salt  fuses  ;  at  a  higher  temperature  it  sublimes  imchanged, 
and  without  residue.  The  aqueous  solution  of  the  salt  yields  a  reddish 
or  yellowish  precipitate  on  the  addition  of  lime-water,  and,  on  the  addi- 
tion of  test-solution  of  nitrate  of  silver,  a  white  precipitate  insoluble  in 
nitric  acid  but  soluble  in  ammonia. 

If  1  gm.  of  the  salt  be  dissolved  in  boiling  water,  then  mixed  with 
5  c.c.  of  strong  solution  of  soda  (sp.  gr.  about  1.260)  in  a  long  test-tube, 
and  about  0.5  gm.  of  fine  aluminium  wire,  cut  into  small  pieces,  be 
added  (a  loose  plug  of  cotton  being  pushed  a  short  distance  down  the 
tube),  the  generated  gas  should  not  impart  any  tint  to  paper  wet  with 
test-solution  of  nitrate  of  silver,  and  kept  over  the  mouth  of  the  test- 
tube  for  half  an  hour  (absence  of  arsenic). 

Hydrargyri  Chloridum  Mite,  U.  S.  P.      [Mild  Chloride  of  Mercury. 
HgjCL  =  170.2.)     {^Calomel.     Mercurous  Chloride.) 

To  prepare  this,  the  persulphate  of  mercury  first  formed,  as  explained 
under  the  head  of  corrosive  chloride,  is  afterwards,  by  being  rubbed 
with  a  second  equivalent  of  the  metal,  reduced  to  a  condition  capable 
of  forming,  when  heated,  the  subsulphate  (Hg2S04) ;  and  this,  by  the 
action  of  the  common  salt,  is  converted  into  the  subchloride  of  mercury, 
sulphate  of  sodium  being  produced  at  the  same  time,  Hg2S04+2NaCl 
=  Hg.Cl^+Na^SO^. 

Under  the  name  of  English  or  hydro-sublimed  calomel,  a  preparation 
is  found  in  commerce  which  is  preferred  by  some  physicians  to  the  kind 
made  in  the  manner  described  above ;  it  is  prepared  in  accordance  with 
Woehler's  suggestion,  by  conducting  the  calomel  vapors  during  the 
process  of  sublimation  into  a  chamber  through  which  steam  is  passed ; 
or,  as  proposed  by  Dann,  by  condensing  the  calomel  in  a  current  of  cold 
atmospheric  air.  Any  corrosive  sublimate  present  in  the  vapors  is 
washed  out  by  the  condensed  water  of  Woehler's  process. 

By  the  action  of  nitric  and  muriatic  acids,  calomel  is  slowly  converted 
into  corrosive  sublimate ;  soluble  chlorides,  and  even  continued  boiling 
with  water  or  alcohol,  alone  have  a  similar  action.  Chlorine,  hypo- 
chlorites, iodine,  iodides,  hydrocyanic  acid,  and  cyanurets  decompose 
calomel ;  the  chlorides  producing  corrosive  sublimate ;  it  should  there- 
fore not  be  prescribed  at  the  same  time  with  muriate  of  ammonia  or 
nitro-muriatic  acid,  which  last  is  specially  indicated  in  tor23or  of  the 
liver;  symptoms  of  violent  gastric  irritation  have  been  unexpectedly 
produced  from  neglecting  this  precaution. 

The  peculiarities  of  calomel  as  a  mercurial  agent  are,  that  it  produces 
little  local  irritation  ;  it  acts  as  a  purgative  by  increasing  the  secretion 
of  bile  and  other  intestinal  fluids,  and  hence  is  much  relied  on  in  affec- 
tions of  the  liver  and  obstructions  to  the  portal  circulation.  It  is  much 
combined  with  other  remedies,  being  greatly  modified  in  its  effects  by 
judicious  combination  with  sedatives,  cathartics,  astringents,  etc. 

Dose,  as  a  purgative,  5  grains  to  3j ;  to  produce  ptyalism,  J  grain  to 
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1  grain,  frequently  repeated.  It  has  become  customary  to  aclminii^ter 
exceedingly  minute  quantities  of  this  preparation,  so  low  as  ^'^th  of  a 
grain,  rejieated  every  hour  or  two,  the  constitutional  effects  being  per- 
ceptible after  a  grain  has  been  given  in  this  way.  I  am  informed  that 
its  power  to  salivate  is  greatly  increased  by  long  trituration  with  sugar 
of  milk,  perhaps  on  account  of  the  extremely  tine  division  to  which  it 
is  thus  brought,  and  of  some  chemical  change  not  yet  investigated. 

A  white,  impalpable  powder,  permanent  in  the  air,  odorless  and  taste- 
less, and  insoluble  in  water,  alcohol,  or  ether.  When  strongly  heated, 
it  is  wholly  volatilized,  without  melting.  The  salt  is  blackened  by 
water  of  ammonia.  A  portion  heated  in  a  dry  glass  tube  with  dried 
carbonate  of  sodium  yields  metallic  mercury. 

Distilled  water  or  alcohol,  after  having  been  agitated  with  a  portion 
of  the  salt,  and  filtered,  should  not  be  affected  by  hydrosulphuric  acid 
nor  by  test-solution  of  nitrate  of  silver  (absence  of  mercuric  chloride ), 
nor  should  the  aqueous  or  alcoholic  filtrate  leave  any  residue  on  evapo- 
ration (fixed  soluble  impurities).  On  heating  the  salt  Avith  solution  of 
potassa,  no  odor  of  ammonia  should  be  evolved ;  and  acetic  acid,  agi- 
tated with  the  salt  and  filtered,  should  remain  unaffected  by  hydrosul- 
phuric acid  or  by  test-solution  of  nitrate  of  silver  (absence-  of  and 
difference  from  ammoniated  mercury). 

Hydrargyri  Cyanidum,\J.^.F.  [Cyanide of  Jlercury.  Hg(CN)2  =  251.7.) 

{Mercuric  Cyanide.) 

Cyanide  of  mercury  should  be  kept  in  well-stopped  bottles,  protected 
from  light. 

Take  of  Ferrocyanide  of  potassium,  five  troyounces. 

Sulphuric  acid,  four  troyounces  and  one  hundred  and  twenty 

grains. 
Red  oxide  of  mercury,  in  fine  powder. 
Water,  each,  a  suflicient  quantity. 

Dissolve  the  ferrocyanide  of  potassium  in  20  fluidounces  of  water, 
and  add  the  solution  to  the  sulphuric  acid,  previously  diluted  with  10 
fluidounces  of  water,  and  contained  in  a  glass  retort.  Distill  the  mixture 
nearly  to  dryness  into  a  receiver  containing  10  fluidounces  of  water  and 
3  troyounces  of  red  oxide  of  mercury.  Set  aside  2  fluidounces  of  the 
distilled  liquid,  and  to  the  remainder  add,  with  agitation,  sufficient  red 
oxide  to  destroy  the  odor  of  hydrocyanic  acid.  Then  filter  the  solution, 
and,  having  added  the  reserved  liquid,  evaporate  the  whole  in  a  dark 
place,  in  order  that  crystals  may  form.  Lastly,  dry  the  crystals,  and 
keep  them  in  a  Avell-stopped  bottle,  protected  from  the  light. 

Cyanide  of  mercmy  is,  like  the  corrosive  chloride,  a  powerful  poison,* 
differing  from  that  remedy  in  producing  no  epigastric  pain  m  its  oper- 
ation. Some  practitioners  prefer  it  to  corrosive  chloride  in  the  same 
doses,  and  for  the  same  purposes. 

Colorless  or  white,  prismatic  crystals,  becoming  dark-colored  on  ex- 
posure to  light,  odorless,  having  a  bitter,  metallic  taste,  and  a  neutral 
reaction.  Soluble  in  12.8  parts  of  water  and  in  15  parts  of  alcohol  at 
15°  C.  (59°  F.) ;  in  3  parts  of  boiling  water,  and  in  6  pai-ts  of  boiling 
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alcohol.  When  slowly  heated,  the  salt  decomposes  into  metallic  mercury 
and  cyanogen  gas,  which  is  inflammable,  burning  v»'ith  a  purplish  flame. 
On  further  heating,  the  blackish  residue,  containing  globules  of  metallic 
mercury,  is  wholly  dissipated.  On  adding  hydrochloric  acid  to  the 
aqueous  solution,  hydrocyanic  acid  vapor  is  evolved. 

A  5  per  cent,  aqueous  solution  of  the  salt,  when  mixed  with  a  dilute 
aqueous  solution  of  iodide  of  potassium,  should  not  yield  a  red  or  red- 
dish precipitate  soluble  in  excess  of  either  liquid  (absence  of  mercuric 
chloride). 

Hydrargyri   lodidwn   Rubrum,  U.  S.  P.     {Red  Iodide  of  Mercury. 
Hgig  =  452.9.)     [Biniodide  of  Mercury.     Mercuric  Iodide.) 

Corrosive  chloride  of  mercury,  nine  parts  9 

Iodide  of  potassium,  eleven  parts       .         .        11 
Distilled  water A  sufl&cient  quantity. 

Dissolve  the  corrosive  chloride  of  mercury  in  150  parts  of  warm 
distilled  water,  and  the  iodide  of  potassium  in  30  parts  of  distilled 
water  and  filter  the  solutions  separately.  Add  the  solution  of  corrosive 
chloride  of  mercury,  when  cold,  to  the  solution  of  iodide  of  potassium, 
constantly  stirring.  Collect  the  precipitate  on  a  filter,  wash  it  with  dis- 
tilled water  until  the  washings  cease  to  give  a  precipitate  with  test- 
solution  of  nitrate  of  silver,  and  dry  it,  between  sheets  of  bibulous 
paper,  at  a  temperature  not  exceeding  40°  C.  (104°  F.). 

Keep  the  product  in  well-stopped  bottles. 

A  scarlet-red,  crystalline  powder,  permanent  in  the  air,  odorless  and 
tasteless,  almost  insoluble  in  water,  soluble  in  130  parts  of  alcohol  at 
15°  C.  (59°  F.),  and  in  15  parts  of  boiling  alcohol;  also  soluble  in 
solution  of  iodide  of  potassium,  or  of  mercuric  chloride.  When  heated, 
the  salt  turns  yellow,  but  reassumes  its  red  color  on  cooling.  On  igni- 
tion, it  is  wholly  dissipated. 

On  heating  the  salt  with  solution  of  soda  and  adding  a  little  sugar  of 
milk,  metallic  mercury  is  precipitated.  If  the  salt  be  heated  with  sul- 
phuric acid  and  some  black  oxide  of  manganese,  vapor  of  iodine  Tsdll 
be  given  ofl".  Water  agitated  with  the  salt,  and  filtered,  should  remain 
unaffected  by  test-solution  of  nitrate  of  silver  (absence  of  soluble  iodide, 
chloride). 

The  two  iodides  of  mercury  resemble  the  two  chlorides  in  their  rela- 
tive medicinal  activity.  This  is,  like  corrosive  sublimate,  a  powerful 
poison.  It  is  conveniently  given  in  pill,  but  perhaps  more  frequently 
in  solution  of  iodide  of  potassium  with  or  without  the  addition  of  vege- 
table alterative  preparations.     Dose,  j^  to  \  gr. 

Hydrargyri   lodidum    Viride,    U.  S.  P.     ( Green    Iodide   of  Mercury. 
Hgglg  =  652.6.)     {Protiodide  of  Mercury.     Mercurous  Iodide.) 

Mercury,  eight  parts 8 

Iodine,  five  parts 5 

Alcohol A  sufficient  quantitj'. 

Pour  about  three  (3)  parts  of  alcohol  into  a  mortar  containing  the 
mercury,  add  the  iodine  in  several  successive  portions,  and  triturate  the 
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iiii.vliii''',  ;i<1<lin;;'  siilliciciit  mIcdIiuI  IVoin  tinn'  !•»  t  inn'  to  kcc|>  tli<-  iiia>iW 
cuiistiiiitlv  iiiuisi,  :iii(l  t.'ikiiiL; care  (hat  it  >liall  iicitlM-r  hc'-oiiic  too  liot, 
nor  lie  ex  posed  to  litilit  (lining  the  vafioiis  -t<|»>  of"  tlic  |)ro<'i-».  ( 'oii- 
tiiiiic  the  tril  iiratiiiii  imiil  all  ^•|ol)lll^•s  of  iii<Tciii'y  lia\<'  (li-sijiiM-arfd, 
ami  the  inixtiirc  lias  Itccoiuc  nearly  dry  and  lia~  a<(|nircd  a  ^n-cni.-li- 
mIIow  color.  'I'licii  add  siinicicnt  alcohol  to  r<(ln'i-  the  whole  to  a  thin 
naste,  pour  this  into  a  liottle,  let  it  stand  lor  scNcral  days,  and  then 
wash  the  iodide  twice  with  ahont  lif'ty  (oO)  ])arts  of  alcoh<il  each  time, 
and  ilccant  I  he  washini^s.  'I'ransfer  the  iodide  t(t  a  lilter,  and  c«»iitinue 
N\asliin<i'  with  alcohol  until  the  washinu's  are  no  louji-er  afleete<l  hy 
livdrosulphuric  acid.  J>astly,  dry  the  |)rndnei  in  a  dark  jilaec,  Ix'tween 
siieets    of    hihulous    paj)er,    at    a    lenijieratini'    not    excee(h'n^    40°    C 

(lor  F.). 

Kee|)  the  proihict  in  well-stopped  hottles,  protecte<l  from  li<ilit. 

l)y  this  process,  thou<ih  a  sli*^ht  excess  oi"  mercury  is  used,  a  .-mall 
(|iiantity  of  the  red  iodide  is  formed,  which  is  directed  to  be  removed 
l)\-  dissolving  it  out  M'ith  the  alcohol. 

The  mercury  is  conveniently  weighed   hv   halancing;  a  small    pa|ter 
pill-hox  on  the  scales,  and  trivi'ig  to  one  side  of  it  a  little  crimp,  as 
shown  in  Fig.  198;  so  that  a  small  stream  of  the  metal  may  he  poured 
out  convenieutly.     The  accurate  adjustment  of  the  quan- 
tity is  troublesome.    The  iodine  also  requires  care  in  Aveigh-       iig-  l^o- 
iiig,  owing  to  its  corrosive  action  on  the  metals.    The  most    f<^^^^     ^"^ 
convenient  method  is  to  balance  a  jniir  of  watch-glasses  by    \ 
filing  away  the  heavier  of  the  two,  or  by  pasting  on  to     I 
the  lighter  a  small  ])icce  of  tinfoil,  and  then  to  lay  them 
aAvay  for  weighing  corrosive  substances.     In  the  absence  of  this,  a  })iece 
of  thick  and  well-glazed  writing-paper  may  be  put  on  to  each  j^late  and 
balanced.    If  the  scales  arc  kept  in  a  case,  as  shown  in  the  first  chaj>ter, 
they  should  be  taken  out  whenever  iodine  is  to  be  "\\eighed  on  them,  as 
the  va])or  becoming  diffused  through  the  air  inside  the  case  A\i]l  coi-rode 
the  metal. 

It  is  used  as  an  alterative,  usually  in  pill.  Dose,  ^  grain  to  1  grain ; 
it  is  incompatible  Avith  iodide  of  potassium,  A\hich  converts  it  into 
biniodidc  with  separation  of  mercury. 

Tests, — \  dull  green  to  greenish-yellow  powder,  l)eeoming  more  a'cIIow 
by  exposure  to  air,  and  darker  by  exposure  to  light,  odorless  and  tasteless, 
almost  insoluble  in  water,  and  wholly  insoluble  in  alcohol  or  ether. 
"When  strongly  heated,  the  salt  is  volatilized  Avithout  residue.  "When 
added  to  a  solution  of  iodide  of  potassium,  the  salt  is  deconqiosed  into 
metallic  mercury,  Avliich  precipitates,  and  mercuric  iodide,  A\hich  dis- 
solves. 

If  10  c.c.  of  alcohol  are  shaken  Avith  1  gm.  of  the  salt  and  filtered, 
the  filtrate  should  not  produce  more  than  a  A'ery  faint  transient  opal- 
escence Avhen  dropped  into  Avater ;  and  Avhen  5  c.c.  of  the  filtrate  are 
CA-ai^orated  from  a  Avhite  ]iorcelain  surface,  not  more  than  a  A'cry  faint 
rod  stain  should  remain  behind  (absence  of  more  than  traces  of  mer- 
curic iodide). 
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Potassii  et  Hydrargyri  lodidum.     {lodohydrargyrate  of  Potassium. 
2(KI,HgI,)30H;) 

A  hot  solution  of  iodide  of  potassium  dissolves  three  equivalents  of 
biniodide  of  mercmy,  one  of  which  ciystallizes  out  on  cooling ;  after- 
Avards  yellow  prisms  are  separated  having  the  comjDosition  stated  in  the 
syllabus;  they  are  soluble  in  alcohol  and  ether,  but  decomposed  by 
water. 

It  is  said  to  be  less  apt  to  produce  salivation  than  other  mercurial 
preparations.  It  is  given  in  doses  of  -^^  to  ^  grain,  and  in  ointment  of 
the  same  strength  as  the  other  mercurial  iodides.  When  intended  for 
use  in  solution,  it  has  been  recommended  to  make  it  extemporaneously 
with  an  excess  of  iodide  of  potassium,  or  dissolve  it  in  a  solution  of  this 
iodide.  One  of  its  most  useful  applications  is  to  tlie  testing  of  organic 
alkalies,  which  see. 

Syrup  lodohydrargyrate  of  Potassium.     (Sirop  Gibort.) 

Take  of  Hydrarg.  iodidi  rub grs.  ijss. 

Potassii  iodidum      .         .         .        .        .        .         .    grs.  cxxx. 

Aquae  dest fgss. 

Misce  fiat  solutio  et  cola.     Adde 

Syr.  simplicis qs.  ad  ft.  fSviij  et  foijss. 

Dose,  one  teaspoonful. 

Syrup  of  lodohydrargyrate  of  Iron. 

This  preparation  is  recommended  to  be  made  by  dissolving  1  part  of 
red  iodide  of  mercury  in  3000  parts  of  the  officinal  syrup  of  iodide  of 
iron.     The  dose  is  from  20  to  30  drops  as  an  alterative  tonic. 

Syrup  of  lodohydrargyrate  of  Potassium  and  Iron. 

J.  E.  Young,  of  Williamsburg,  jS^.  Y.,  offers  this  preparation,  made 
by  combining  64  grains  of  iodine  in  3  drachms  of  water  with  u\)n,  and 
filtering  the  solution  into  3  J  fluidounces  of  syrup ;  2  grains  of  red  iodide 
of  mercury,  and  IJ  grains  of  iodide  of  potassium,  are  dissolved  in  1 
drachm  of  water,  and  added  to  the  syrup,  the  whole  to  measure  4  fluid- 
ounces.  Some  orange-flower  water  may  be  added  to  improve  the  flavor. 
The  dose  is  a  teaspoonful. 

Liquor  Hydrargyri  Nitratis,  U.  S.  P.     {Solution  of  Nitrate  of  Mercury. 
Solution  of  Ilercuric  Nitrate.) 

A  liquid  containing  in  solution  about  50  per  cent,  of  mercuric  nitrate 
[Hg(]Sr03)2  =  327.7],  with  some  free  nitric  acid. 

Red  oxide  of  mercury,  forty  parts 40 

Nitric  acid,  forty-five  parts 45 

Distilled  water,  fifteen  parts 15 

To  make  one  hundred  parts 100 
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Mix  (lie  iiitfic  .K'ifl  villi  iIk- <li-lilli<l  w.-itcr  ami  dis-ulvc  tli«'  r<-<|  rjxitlo 
(if  iiK'i'ciirv  ill  tlir  iiiixtiirc. 

K<T|»  tlic  soliiiioii  ill  ti;l:iss-sln|i|icrci|  Ixilljc-;. 

Ill  tlii>  prdcc.--.  (tiic  iiKtJrciilc  of"  iiicrciiric  oxi<lf  coiiiltitK-s  with  two 
i>\'  iiilric  iicid  accordiiiji;  to  (lie  followiii'j  liinimla,  11^)  ;  2IIN(),  = 
II^'^{N<^,)2  I  n./).  'Plic  nitric  arid  i>  di-iMii.dly  |»r<'S('iit  in  coiisidc'nilile 
t'xn'ss.  It  is  too  coiicriifrai^'d  for  use  cxfci)!  witli^rcat  cAn-  asa '"Jiiisti*-. 
It  is  used  in  cancerous  and  other  inaiiLrnant  atlections,  and  is  siniil;ir  to, 
thoULrh  not  identical  with,  the  |ire|iaratioii  roiineilv  in  ii.-e  niidir  the 
name  of  aei<I  nitrate  de  mcrcnre. 

A  clear,  nearlv  colorless,  heavy  li((iii<l,  having  a  faint  fwlor  of  nitric 
ueitl,  and  a  stron<z:lv  acid  reaction.  Sji.  nr.  2.100.  A  few  drops  eva|>- 
orated  on  |)latiiHnii  loil  leave  a  whit(,' residne,  wiii(li,nii  heatinjr,  heeomes 
v<'llow,  red,  and  hrown,  and  is  finally  entirely  volatilized.  On  a  hri^ht 
siH'f'ace  of"  co|)|)er,  the  solntion  deposits  a  coatinj^  of  nierenry.  Tlie 
diluted  solntion  affl)r<ls,  with  .solution  of  potassa,  a  yellow  precipitate, 
and  with  iodide  of  ])ot;issiuni  a  hriii^ht  red  one,  soluble  in  excess  of  the 
iodide.  A  crystal  of  ferrous  sul])hatc,  drop])ed  into  the  solution,  rapidly 
ac(|uires  a  hrown  color  antl  hecomes  surroiuided  by  a  brownish-l)lack 
zone. 

.\o  precipitation  or  cloudiness  should  occur  in  the  solution  on  the 
addition  of  distilled  water  or  of  diluted  hydrochloric  acid  (absence  of 
nier(!urous  salt). 

Oleatum  Hydrargyri,  U.  S.  P.     (  Oleate  of  Mercury.) 

Yellow  oxide  of  mercury,  thoroughly  dried,  ten  parts       .        .        10 
Oleic  acid,  ninety  parts 90      • 

To  make  one  hundred  parts 100 

Heat  the  oleic  acid,  contained  in  a  porcelain  vessel,  to  near  74°  C. 
(162.5°  F.),  taking  care  not  to  exceed  this  temperature.  Gradually  add 
tlie  oxide  of  mercury  and  stir  until  it  is  dissolved. 

Phe  oleate  of  mercury  is  recommended  as  a  substitute  for  mercurial 
ointment.  The  mercury  being  combined  in  a  liquid  form  is  more  easily 
absorbed,  and  the  action  is  hence  more  speedy  and  cleanly  than  that  of 
the  ointment.  It  is  frequently  ordered  in  combination  with  morphia. 
The  proportion  for  the  double  oleate  of  mercury  and  morphia  is  G  per 
cent,  yellow  oxide  of  mercury  and  2  per  cent,  of  morphia. 

Hydrargyri  Oxidum  Flaviim,  U.  S.  P.    (  Yellow  Oxide  of  Mercury. 
HgO  =  215.7.)     (  Yellow  Mercuric  Oxide.) 

Corrosive  chloride  of  mercury,  one  part  .  1 
Solution  of  potassa,  nine  parts  ...  9 
Distilled  water A  suflioient  quantity. 

Dissolve  the  corrosive  chloride  of  mercury  in  one  hundred  (100 )  parts 
of  warm  distilled  water  and  filter  the  solution.  Pour  the  iiltrate  into 
the  solution  of  potas^a,  previouslv  diluted  with  one  hundred  (100)  parts 
of  distilled  water,  stirring  constantly,  and  set  the  liquid  containing  the 
precipitate  aside  for  twenty-four  hours.     Then  deamt  the  supernatant, 
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clear  liquid  from  the  precipitate,  and  wash  the  latter  repeatedly  by  the 
effusion  and  decantation  of  distilled  water,  using  about  one  hundred 
(100)  parts  of  water  each  time.  Continue  the  washing  on  a  strainer 
until  the  washings  cease  to  be  affected  by  test-solution  of  nitrate  of  silver. 
Let  the  precipitate  drain,  and  dry  it,  between  sheets  of  bibulous  paper, 
in  a  dark  place,  at  a  temperature  not  exceeding  40°  C.  (104°  F.), 

Keep  the  product  in  well-stopped  bottles,  protected  from  light. 

This  preparation  affords  an  excellent  method  of  obtaining  the  oxide 
in  an  impalpable  powder  fitted  for  making  the  ointment,  especially  when 
required  for  use  in  diseases  of  the  eyes. 

A  light  orange-yellow,  heavy,  impalpable  powder,  permanent  in  the 
air,  and  turning  darker  on  exposure  to  light,  odorless  and  tasteless, 
insoluble  in  water  or  alcohol,  but  wholly  soluble  in  nitric  or  hydrochloric 
acid.  When  strongly  heated,  it  assumes  a  red  color ;  at  a  higher  tem- 
perature it  is  decomposed,  giving  off  oxygen  and  separating  metallic 
mercury,  and  is  finally  volatilized  without  residue.  When  digested,  on 
a  Avater-bath,  for  fifteen  minutes,  with  a  strong  solution  of  oxalic  acid, 
it  forms  mercuric  oxalate  of  a  white  color  (difference  from  red  mercuric 
oxide). 

Hydrargyri  Oxidum  Nigrum.    {^Protoxide  of  Mercury,  Mercurous  Oxide. 
Black  Oxide  of  Mercury.     Hg20  =:  415.4.) 

Made  by  triturating  calomel  with  a  solution  of  caustic  potassa. 
Protoxide  of  mercury  precipitates,  while  chloride  of  potassium  remains 
in  solution,  and  is  removed  by  washing.  This  preparation  was  omitted 
from  the  United  States  Phcvrmacopoeia  in  1860. 

Black  oxide  of  mercury  is  in  powder,  which  becomes  olive-colored 
by  the  action  of  light.  It  is  wholly  dissipated  by  heat,  metallic  globules 
being  sublimed.  It  is  insoluble  in  water,  but  is  wholly  dissolved  by 
acetic  acid. 

As  a  medicine,  it  is  like  calomel  in  its  action,  and  is  sometimes  sub- 
stituted for  it,  but  is  said  to  be  liable,  from  occasionally  containing 
deutoxide,  to  operate  harshly.  5ij,  placed  on  a  hot  iron,  answers  the 
purposes  of  a  mercurial  vapor-bath.  Triturated  with  lard,  it  replaces 
mercurial  ointment.  Its  dose,  as  an  alterative,  is  a  quarter  to  a  half 
grain  daily ;  as  a  sialagogue,  gr.  j  to  iij,  three  times  a  day,  in  pill. 

Hydrargyri   Oxidum  Hubrum,   U.  S.  P.       {Red   Oxide  of  Mercury. 
HgO  =  215.7.)     {Red  Precipitate.     Red  Mercuric  Oxide) 

Heavy,  orange-red,  crystalline  scales,  or  a  crystalline  powder,  becom- 
ing more  yellow  the  finer  it  is  divided,  permanent  in  the  air,  odorless 
and  tasteless,  insoluble  in  water  or  alcohol,  but  wholly  soluble  in  nitric 
or  hydrochloric  acid.  When  strongly  heated,  it  turns  darker,  without 
emitting  reddish  fumes  (absence  of  nitrate) ;  at  a  higher  temperature  it 
is  decomposed,  giving  off  oxygen  and  separating  metallic  mercury,  and 
is  finally  volatilized  without  residue.  When  digested,  on  a  water-bath, 
with  a  strong  solution  of  oxalic  acid,  it  does  not  change  color  within  two 
hours  (difference  from  yellow  mercuric  oxide). 
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Prcpjirccl  by  dissolving  with  lic.ii,  niciciii-y,  Hiijj^  in  .i  inixtnr*-  of 
nitric  acid,  t'tij,  and  wafer,  Oij  ;  ('\;i|ior;ii  iii;^  the  ]i,|iii)r,  and  tritui'ating 
what  remains  lo  a  |)<i\\(ler.  'I'lii-  i>  jnii  into  ;i  very  sliallow  veswd,  and 
hoate(l  till  red  liinies  cease  to  arise,  llie  nitrate  is  decoin posed  l»y  laat, 
iiitr(»iis  acid  fumes  being  disengaged  and  oxide  ol'  mei'ciiry  remain- 
ing. 

It  is  iise<l  only  externally,  as  a  stimulanL  and  esehar(jti(; ;  it  is  mucii 
a|)plied  as  an  ointment  to  the  eye;  as  an  escharotic,  in  ])owder,  alone, 
or  mixed  with  sugar,  to  s|)Ceks  in  thf  cornea,  ovei'  elianci'es,  and  inngous 
idcers. 

'riie  directions  of  our  I*harmac(»p(eia  enjoin  great  care  in  reducing  the 
red  oxide  of  mercury  to  a  very  tine  [)owder  ;  as  it  is  very  apt  to  be  gritty 
tVoni  eontaining  crystalline  portions. 

The  precipitated  yellow  oxide  is  to  be  preferred,  when  this  is  not 
specially  ortlered,  for  making  ointment,  in  eonsequeuee  of  the  iinenessof 
the  powder. 

[lydrargyri   Subsulphas   Flavus,    U.  S.  P.     ( Yellow   Subsuljjhate   of 
Mercury,     ILg{}lgO\^Oi  =  727.1) 

{Hydrdrfjyri  Sulphas  Flava,  Pharm.,  1870.     Basic  Mercuric  Sulphate. 

Tarpeth  Mineral.) 

Mercury,  ten  parts 10 

Sul])huric  acid,  five  parts         ....  5 

Nitric  acid,  four  parts 4 

Distilled  water A  sufficient  quantity. 

Upon  the  mercury,  contained  in  a  capacious  flask,  pour  tlie  sulphuric 
acid,  then  gradually  add  the  nitric  acid  previously  mixed  with  three  (3) 
parts  of  distilled  water,  and  digest  at  a  gentle  heat  until  reddish  fumes 
are  no  longer  given  ofl".  Transfer  the  mixture  to  a  porcelain  capsule,  and 
heat  it  on  a  sand-bath,  frequently  stirring,  until  a  dry,  white  mass 
remains.  Reduce  this  to  a  fine  powder,  and  throw  it,  in  small  portions 
at  a  time,  and  constantly  stirring,  into  200  parts  of  boiling  distilled 
water.  When  all  has  been  added,  continue  the  boiling  for  10  minutes, 
then  allow  the  mixture  to  settle,  decant  the  supernatant  liquid,  transfer 
the  precipitate  to  a  strainer,  wash  it  with  warm  distilled  water  until  the 
washings  no  longer  have  an  acid  reaction,  and  dry  it  in  a  moderately 
warm  place. 

A  heavy,  lemon-yellow  powder,  permanent  in  the  air,  odorless,  and 
almost  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  nitric  or 
hydrochloric  acid.  When  heated,  the  salt  turns  red,  becoming  yellow- 
again  on  cooling.  At  a  red  heat  it  is  volatilized  without  residue,  evolving 
va]K)rs  of  mercury  and  of  sulphurous  acid. 

This  salt  should  be  soluble  in  20  parts  of  hydrochloric  acid  without 
residue  (absence  of  mercurous  salt). 

This  is  used  almost  exclusively  as  an  errhiue,  variously  diluted  with 
snuff,  powdered  liquorice-root,  lycopodium,  etc. 
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Hydrargyri  Sulphidum  Siibrum,  U.  S.  P.      (Bed  Sulphide  of  Mercury. 

HgS  =  231.7.) 

{Sydrargyri  Sidjjhu return  Subrum,  Pharni.,  1870.     Hed  Jlercuric 
Sulphide.     Cinnabar.) 

TThen  melted  sulpliur  is  brouglit  in  contact  with  mercury,  direct  imion 
ensues ;  and  if  the  compound  is  afterwai'ds  sublimed,  it  consists  of  dark 
scarletj,  shining,  ciy stall  in  e  masses,  forming,  when  powdered,  a  beautiful 
scarlet  color,  known  bv  the  name  of  vermilion. 

TVhen  the  fames  are  brought  in  contact  with  the  surface  of  the  bodv, 
the  drug  acts  as  a  to23i«il  alterative,  and  becomes  absorbed,  affecting  the 
system  the  same  as  other  mercurials.  It  is  used  as  a  fumigator  in  some 
syphilitic  skin  diseases ;  5ss,  thrown  on  a  hot  iron,  and  placed  beneath 
the  patient  wrapped  in  a  blanket,  will  effect  the  object.  The  vapor 
should  not  Be  allowed  to  enter  the  lungs. 

Brilliant,  dark-red.  crystalline  masses,  or  a  line,  bright  scarlet  powder, 
permanent  in  the  air,  odorless,  and  tasteless ;  insoluble  in  water,  alcohol, 
nitric  or  hydrochloric  acid,  or  in  dilute  solutions  of  alkalies.  It  Ls  dis- 
solved by  nitrohydrochloric  acid  with  separation  of  sulphur.  When 
heated,  the  salt  becomes  brown,  and  then  black,  but,  on  cooling,  it 
resumes  its  red  color.  At  a  higher  temperatm'e  it  takes  fire,  burns  with 
a  bluish  flame,  emitting  the  odor  of  burning  sulphur,  and  is  finally  vol- 
atilized without  residue.  On  dissohting  the  salt  in  nitrohydrochloric 
acid,  and  adding  an  escess  of  stannous  chloride,  metallic  mercmy  is 
precipitated. 

If  the  salt  be  treated  with  warm  solution  of  potassa,  the  filtrate,  after 
being  acidulated  with  hydrochloric  acid,  should  not  vield  a  yellow  or 
orange-colored  precipitate  (arsenic,  antimony ),  nor  should  it  produce  a 
colored  precipitate  with  acetate  of  lead  (chromat-es,  iodides,  or  other  sul- 
phides). If  the  salt  be  digested  with  dilute  nitric  acid  for  five  minutes, 
the  filtrate,  after  being  much  diluted,  should  not  be  darkened  by  hydro- 
sulphuric  acid  i^absence  of  red  oxide  of  mercmy  or  of  lead). 

Sydrargyri  Sulphuretum  Nigrum.     {Black  Sulphide  of  Mercury, 
Ethiopjs  Mneral.) 

iSIade  by  rubbing  equal  parts  of  mercmy  and  sulphm'  together  till 
the  globides  disappear  and  a  powder  is  formed.  This  Avas  formerly 
officinal,  but  has  been  omitted  from  the  Pharrnucopoeia  since  its  revision 
in  .1860. 

Ethiops  is  an  insoluble  black  powder,  which  is  rarely  used  for  any 
purpose.  It  may  l^e  safely  given  in  doses  of  from  gr.  v  to  oj,  though 
marked  by  no  very  active  properties. 

Sydrargyrum  Ammoniatv.m,  U.  S.  P.     {Arnnioniated  Mercury.      XHg 
HgCl  =  251.1.)    {White  Precipitate.   Mercurammonium  Chloride.) 

Corrosive  cKloride  of  mercury,  ten  parts 10 

"^ater  of  ammonia. 

Distilled  water,  each,  a  sufficient  quantity. 

Dissolve  the  corrosive  chloride  of  mercmy  in  200  parts  cf  warm 
distilled  water;    filter  the  solution,  and  allow  it  to  cool.     Pour  the 
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filtrate  gradually,  and  c-onstantly  stirring,  into  15  i>art=  of  water  of 
ammonia,  taking  c-are  that  the  latter  ~hall  remain  in  slight  excess. 
Collect  the  precipitate  uix»n  a  filter,  and  when  the  liquid  has  drained 
from  it  as  much  as  possible,  wash  it  twic-e  ^\^th  a  mixture  of  20  j^arts 
of  distilled  water  and  1  part  of  water  of  ammonia.  Finally,  dry  the 
prec-ipitate,  between  sheets  of  biljuloas  paper,  in  a  dark  place,  at  a 
temjjerature  not  exceeding  30^  C.  (86°  F.j. 

Ammoniated  mercury  is  supposed  to  be  a  compound  of  amidogen  or 
amide  (^S^H^)  M-ith  chloride  of  mercmy-.  It  is  never  itsed  internally; 
it  is  applied  externally  to  clir<jnic  skin  affections  in  the  f<:»rm  of  oint- 
ment.    (See  L'ngnenta.) 

AA'hite,  pulverulent  pieces,  or  a  white  powder,  permanent  in  the  air, 
odorless  and  tasteless,  and  insoluble  in  water  or  alcohol.  At  a  temper- 
atm'e  below  a  red  heat  the  salt  is  decomjjosed  without  fusion,  and  at  a 
red  heat  it  is  wholly  volatilized.  Allien  heated  with  solution  of  potassa, 
the  salt  becomes  yellow  and  evolves  vapjr  of  ammonia.  It  is  c«jm- 
pletely  soluble  in  a  cold  solution  of  hyposulphite  of  sodiimi,  ^"ith  evo- 
lution of  ammonia ;  on  heating  this  solution  for  a  short  time  it  separates 
red  mercuric  sulphide,  which,  on  protracted  boiling,  turns  black. 

The  salt  should  be  soluble  in  hydrochloric  acid  "without  residue  (mer- 
curous  salf),  and  "without  effervescence  (c-arbonatei.  Its  solution  in  acetic 
acid  should  not  be  rendered  turbid  by  diluted  sulphuric  acid  ( lead). 

Hydrargyrum  Cum  Creta,  U.  S.  P.     {Mercury  with  ChalJ:.) 

Mercury,  thirty -eight  parts .       38 

Sugar  of  milk,  in  fine  powder,  twelve  parts         ....      12 

Prepared  chalk,  fiit}""  parts 5C» 

Ether, 

Alcohol,  each,  a  sufficient  quantity-, 

To  make  one  hundred  parts  . 100 

^lix  the  mercury,  sugar  of  milk,  and  1 2  parts  of  the  chalk  in  a 
suitable  mortar :  moisten  the  mass  with  a  mixture  of  equal  parts  of 
ether  and  alcohol,  and  triturate  it  briskly.  Gradtutlly  add  the  remainder 
of  the  chalk,  dampen  the  powder  occasionally  with,  a  mixture  of  ether 
aud  alcohol  made  in  the  same  proportions  as  before,  and  c-ontinue  the 
trituration  until  globules  of  mercury  are  no  longer  Atisible  under  a  mag- 
nifying power  of  ten  diameters,  and  the  powder  is  of  a  uniform  gray 
color,  and  drv. 

Various  other  modes  of  preparation  have  been  employed.  Those 
which  oxidize  part  of  the  mercury  into  red  oxide  are  objectionable,  as 
rendering  this  mild  powder  drastic  and  violent  in  its  action.  It  is  much 
less  used  than  blue  mass,  which  it  resembles  in  its  action.  The  pro 
jjortion  of  mercmy  is  larger  than  in  blue  mass,  but  is  said  to  l^e  ecjually 
mUd  when  well  made.  Dr.  J.  C.  Beck,  of  Cincinnati,  has  examined  a 
specimen  containing  15  per  cent,  of  red  oxide  of  mercury.  A  gi:>od 
sul^stitute  is  formed  by  mixing  powdered  blue  mass  with  prepared 
chalk  extemporaneouslv. 

It  is  described  as  a  gray  powder,  partly  dissipated  by  heat.  TThen  a 
small  portion  is  treated  "with  dilute  acetic  acid  in  excess,  it  is  partly 
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dissolved,  nothing  remaining  but  mercury  in  the  form  of  minute  glob- 
ules, visible  by  the  aid  of  a  magnifying-glass.  The  solution,  on  the 
addition  of  muriatic  acid,  is  rendered  opalescent;  and  when  filtered 
after  this  addition,  and  treated  with  hydrosulj)huric  acid,  does  not  yield 
a  black  precipitate. 

In  a  paper  by  Mr.  Joseph  P.  Remington,  read  before  the  American 
Pharmaceutical  Association  in  September,  1868,  the  formula  used  by 
Dr.  E.  R.  Squibb,  of  Brooklyn,  N.  Y.,  is  detailed,  in  which  10  parts 
of  mercury  and  2  parts  of  honey  are  shaken  together  in  a  properly 
constructed  apparatus  for  six  hours ;  to  this  mixture  31  parts  of  pre- 
cipitated chalk,  mixed  into  a  paste  with  about  38  parts  of  water,  are 
added  and  thoroughly  mixed ;  the  whole  is  then  transferred  to  a  muslin 
strainer,  dried,  and  powdered.  In  nine  samples  of  this  preparation 
examined  by  Mr.  Remington  the  amount  of  oxide  varied  from  .265  to 
25.69,  thus  accounting  for  the  great  variation  complained  of  by  medical 
practitioners. 

Its  chief  use  is  in  treating  the  complaints  of  children,  the  chalk  neu- 
tralizing acid  in  the  stomach,  while  the  mercury  increases  the  biliary 
secretion.     Dose,  for  a  child,  from  |-  grain  to  3  grains. 

For  other  mercurial  preparations,  see  Pills  mid  Ointments. 

TRIAD  METALS. 
Aurum.     {Gold.    An  =  196.2.) 

This  well  known  and  highly  prized  substance  is  a  soft,  yellow,  bril- 
liant metal,  called  one  of  the  noble  metals  from  its  unoxidizable  char- 
acter. It  is  the  most  valuable  of  the  metals,  and  can  be  beaten  into 
leaves  ^qoVto"  ^^  ^^  ^^^^  i^  thickness;  when  held  up  to  the  light  it 
imparts  a  greenish  color  to  the  light. 

Sp.  gr.  19.6  ;  fuses  at  1900°  F.  Commercially,  the  quality  of  gold 
is  designated  by  carats,  which  ex]3resses  its  fineness  and  not  its  weight ; 
24-carat  gold  is  pure ;  23-carat  gold  means  23  parts  gold  and  1  of 
alloy ;  18-carat  gold  is  18  gold  and  6  alloy,  i^t  the  mint  this  method 
is  not  regarded  and  the  term  thousandths  is  used ;  American  coin  is  900 
thousandths,  900  parts  pure  gold  to  100  alloy.  To  find  the  carat  of  a 
specimen  of  known  percentage  of  pure  gold,  multiply  the  weight  of 
pure  gold  by  24,  and  divide  the  product  by  the  weight  of  the  mass. 
American  coin  is  21.6,  thus 

900X24  _ 
1000 

To  find  the  percentage  of  pure  gold  in  gold  of  known  carat,  multi- 
ply the  weight  by  the  carat  and  divide  by  24,  thus 

1000X21.6 


24 


=  900. 


Gold  is  generally  found  native,  uncombined,  but  mixed  with  other 
metals  or  quartz,  or  in  auriferous  sands. 

Gold  is  not  attacked  by  acids,  except  by  nitromuriatic  acid,  which  is 
able  to  eifect  it  by  the  chlorine  which  is  developed.     This  is  the  starting- 
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point  of  all  the  preparations  of  gold.  Gold-leaf  is  used  like  silver- 
leaf  for  coating  pills. 

Two  oxides  arc;  known — a  suboxide,  AugO,  and  a  peroxide,  AugO,. 

Ted  for  Presence  of  Gold. — Sul])liur(!tt('(l  hydrogen  and  sulphurct  of 
ammonium  cause  a  l)lack  prG('i])itut(',  sohibic  iji  sulpliuretted  alkaline 
sulphnrets;  ])ota.ssa  produces  a  reddish -yellow^  precipitate;  ammonia  a 
preci]iitate  of  similar  color,  which  is  fulminating  gold;  protochloride, 
with  a  little  perchloride  of  tin,  throws  down  a  purple-red  precipitate, 
soluble  in  muriatic  acid.  Ferrous  sulphate  forms  a  brown  })recipitate, 
fusible  metallic  gold ;  oxalic  acid  likewise  precipitates  the  metal,  but 
requires  some  time. 

Prepaeations  of  Gold. 

Auri  chloridum,  AUCI3. 

Auri  cyanidum,  AuCN. 

Auri  et  sodii  chloridum,  AuCl3NaCl+4HaO. 

Auri  iodidum,  AUI3. 

Auri  oxidum,  AU2O3. 

Auri  pulvis.     By  precipitation  or  mechanical  means. 

Aurum  foliatum. 

Auri  Chloridum.     {Chloride  of  Gold.     AuClg  =  302.4.) 

This  salt  is  contained  in  the  solution  of  gold  in  nitromuriatic  acid, 
from  which  it  is  obtained  by  evaporation  to  dryness,  and  constant  stir- 
ring towards  the  end  of  the  process.  Care  should  be  taken  in  the 
evaporation  not  to  waste  the  salt,  which  is  volatile.  It  is  a  reddish 
ciystalline  powder,  very  deliquescent;  soluble  in  water,  alcohol,  and 
ether.  Metals,  many  metallic  salts,  and  organic  compounds  reduce  the 
gold  from  its  solution. 

It  is  caustic,  producing  much  irritation ;  when  given  for  some  time  it 
is  apt  to  salivate ;  it  is  very  poisonous.  The  dose  is  50  to  ^  grain  once 
a  day,  and  very  cautiously  increased  to  several  doses  a  day. 

Variously  diluted  with  chloride  of  sodium,  this  salt  is  used  in  the 
photographic  art. 

Auri  et  Sodii  Chloridum,  U.  S.  P.     ( Chloride  of  Gold  and  8odium.) 

A  mixture  composed  of  equal  parts  of  dry  chloride  of  gold  (AuClg.  = 
302.4)  and  chloride  of  sodium  (NaCl  =  58.4). 

This  double  salt  is  obtained  by  preparing  the  perchloride  from  S^ 
parts  of  pure  gold,  dissolving  it  in  water,  and  mixing  there\Aath  1  part 
pure  anhydrous  chloride  of  sodium.  On  evaporating  this  solution,  long 
four-sided  prisms  are  obtained,  which  are  of  a  yellow  color  and  unchange- 
able in  the  air. 

This  salt  is  officinal  in  some  pharmacopceias,  most  of  which,  however, 
direct  an  excess  of  chloride  of  sodium,  and  to  rub  the  evaporated  mass 
into  a  fine  powder. 

Of  the  preparations  of  gold,  this  double  chloride  is  most  employed. 
Its  action  is  similar  to  that  of  the  perchloride,  but  much  milder.     The 
dose  is  yV  to  ^  grain  a  day  of  the  pure  salt. 
21 
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An  orange-yellow  powder,  slightly  deliquescent  in  damj)  air,  odorless, 
having  a  saline  and  metallic  taste,  and  a  slightly  acid  reaction.  The 
compound  is  very  soluble  in  water ;  at  least  one-half  of  it  should  be  dis- 
solved by  cold  alcohol.  When  exposed  to  a  red  heat,  it  is  decomposed, 
and  metallic  gold  is  separated.  A  fragment  of  the  compound  imparts 
an  intense,  persistent  yellow  color  to  a  non-luminous  flame.  Its  aqueous 
solution  yields,  with  test-solution  of  nitrate  of  silver,  a  white  j^recipitate 
insoluble  in  nitric  acid,  but  soluble  in  ammonia.  On  bringing  a  glass 
rod  dipped  into  water  of  ammonia  close  to  a  portion  of  the  compound, 
no  white  fumes  should  make  their  appearance  (absence  of  free  acid). 

If  0.5  gm.  of  chloride  of  gold  and  sodium  be  dissolved  in  20  c.c.  of 
-water,  and  treated  with  a  clear  solution  of  2  gm.  of  ferrous  sulphate  in 
20  c.c.  of  water  acidulated  with  a  few  drops  of  sulj)huric  acid,  a  brown 
precipitate  of  metallic  gold  will  be  thrown  down.  If,  after  at  least  two 
hours,  this  precipitate  be  separated,  well  washed,  dried,  and  ignited,  the 
residue  of  metallic  gold  should  weigh  not  less  than  0.162  gm.  (corre- 
sponding to  32.4  per  cent,  of  metallic  gold). 

Auri  Ci/anidum.     [Cyanide  of  Gold.     AuCN.) 

The  cyanide  of  gold  which  has  been  used  in  medicine  appears  to  be 
the  protocyanide.  The  percyanide  is  in  white  tabular  crystals,  fusing 
at  112°,  giving  off  hydrocyanic  acid  and  cyanogen,  and  is  easily  soluble 
in  water,  alcohol,  and  ether.  That  employed  medicinally  is  insoluble  in 
those  liquids,  but  soluble  in  alkaline  cyanides,  ammonia,  and  sulphuret 
of  ammonium ;  properties  which  agree  wdth  the  protocyanide  of  gold. 
It  is  prepared  by  dissolving  fulminating  gold,  obtained  by  precipitating 
a  solution  of  7  parts  of  gold  by  ammonia,  in  a  hot  solution  of  6  parts 
of  cyanide  of  potassium,  and  treating  the  solution  with  muriatic  acid 
in  excess,  which  leaves  the  proto-cyanide  as  a  yellow  crystalline  powder. 

It  is  stated  to  be  one  of  the  mildest  compounds  of  gold,  and  has  been 
used  as  an  alterative,  resolvent,  and  emmenagogue,  in  doses  of  73  to  J 
grain  once  or  twice  a  day. 

All  the  above  preparations  of  gold  are  also  used  externally  in  oint- 
ments, and  in  cases  of  syphilis  for  frictions  on  the  gums  and  tongue. 
For  the  latter  purpose,  they  are  generally  mixed  with  twice  or  three 
times  their  weight  of  some  inert  powder,  and  the  friction  is  commenced 
with  about  ^  grain  of  the  mixture  a  day,  and  gradually  increased  ;  the 
milder  preparations  are  used  in  somewhat  larger  proportions.  The 
quantity  employed  in  ointments  varies  with  the  nature  of  the  case,  the 
preparation  used,  and  with  the  effect  desired ;  from  2  to  20  grains  are 
employed  to  an  ounce  of  ointment. 

Auri  lodidum.     {Iodide  of  Gold.     Aulg  =  576.) 

If  a  solution  of  perchloride  of  gold  is  gradually  added  to  iodide  of 
potassium,  the  resulting  precipitate  is  at  first  redissolved  on  agitation,  a 
soluble  double  iodide  being  formed ;  subsequently  the  iodide  of  gold  is 
precipitated,  leaving  the  supernatant  liquor  free  of  color. 

It  is  a  dark-green  powder,  easily  soluble  in  hydriodic  acid.     It  must 
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be  k('j)t  in  well -stoppered  bottles,  as  in  contiu-t  witli  tlif  air  it  jirailnally 
loses  iodine  until  metallic  gold  is  left  behind. 

Like  other  ])rej)arati<)ns  of  gold,  it  is  of  an  alterative  <;ll(.'cl,  but  on 
account  of  its  s])()Mtane<>us  decomposition,  it  is  not  very  reliable  ;  the  dose 
is  about  iV  of  a  grain. 

Avri  Oxidum.     (Sesquioxide  or  Teroxlde  of  Gold.     AugOg  =  440.4.) 

Chloride  of  gold,  or  the  solution  of  gold  in  nitromuriatic  acid,  is 
treated  with  magnesia,  the  ])recipitate  washed  witli  water,  and  then 
decomposed  with  nitric  acid,  which  extracts  the  magnesia,  and  a  reddisli- 
yellow  powder  is  obtained,  which,  on  drying,  turns  chestnut-bi'()wn. 

It  is  somewhat  irritating,  but  has  the  general  projjerties  of  powdered 
gold ;  in  scrofula,  syphilis,  etc.,  it  has  beeu  used  in  doses  of  y'^-  to  ^  grain 
twice  a  day. 

Auri  Pidvis. 

When  solution  of  gold  in  nitromuriatic  acid  is  mixed  Mitli  a  solution 
of  protosulphate  of  iron,  a  pulverulent  precipitate  of  a  cinnamon-brown 
is  produced,  which  is  metallic  gold,  cmrum  prcecipikdum.    By  filing  pure 

fold,  a  pretty  fine  powder  may  be  prepared  known  as  auri  limatura; 
ut  by  rubbing  gold  leaf  with  sulphate  of  potassium,  and  washing  (Kit 
the  sulphate  of  potassium,  aurum  prceparatum  is  obtained,  which  is  the 
preferable  article.  Gold,  in  its  metallic  form,  is  supposed  to  act  as  a  tonic 
and  alterative,  and  to  be  considerably  milder  than  any  of  its  compounds. 
Its  dose  is  J  to  1  grain  two  or  three  times  a  day. 

Aurum  FoUatum.     {Gold  Leaf.) 

This  is  the  product  of  the  goldbeater's  art,  and  is  made  by  rolling  the 
gold  to  the  thinnest  sheets  possible,  and  beating  them  between  the  leaves 
of  animal  membranes,  such  as  the  intestines  of  the  ox.  After  repeated 
hanmicring  the  gold  is  thinned  sufficiently,  and  the  membrane  is  sold 
as  goldbeater^ s  shin. 


324      MEDICINAL    PKEPARATIONS    OF    TETRAD    METALS. 


CHAPTEE    V. 

MEDICINAL  PREPARATIONS  OF  THE  TETRAD  METALS. 

1st  Group.     Platinum. 

Platinum.     Pt  =  194.4. 

THIS  metal  is  remarkable  for  its  resistance  to  chemical  agents,  and  for 
its  infusibility.  It  is  soft,  of  a  silver-gray  color ;  very  malleable  and 
ductile,  though  inferior  in  these  respects  to  gold.  Its  valuable  physical 
and  chemical  properties  render  it  indispensable  for  the  preparation  of 
the  necessary  utensils  for  a  chemical  laboratory. 

Platinum  dissolves  in  nitromuriatic  acid ;  with  oxygen  it  unites  in 
two  proportions,  forming  an  oxide,  PtO,  and  a  binoxide,  PtOgj  with 
the  halogens  and  sulphur  it  forms  compounds  of  corresponding  compo- 
sition. 

Tests  for  Platinum, — Platinmn  in  solution  is  recognized  by  the  fol- 
lowing behavior  towards  reagents :  Sulphuretted  hydrogen  and  sulphuret 
of  ammonium  cause  a  blackish-brown  precipitate  of  PtSj,  insoluble  in 
muriatic  and  nitric  acid,  soluble  in  alkaline  sulphurets  and  potassa.  In 
the  presence  of  chlorides,  or  of  free  muriatic  acid,  potassa  and  ammonia 
produce  a  crystalline  yellow  precipitate,  soluble  in  alkalies.  Solutions 
containing  free  muriatic  acid  are  changed  by  protochloride  of  tin  to  a 
deep  brownish-red  color. 

Platini  Perohloridum.     PtCl4  =  336. 

Bichloride  of  platinum  is  obtained  by  dissolving  the  metal  in  aqua 
regia,  and  evaporating  to  dryness.  It  is  a  red  crystalline  mass,  turning 
brown  by  expelling  the  water  of  crystallization ;  deliquescent ;  soluble 
in  water  and  alcohol ;  it  is  much  used  as  a  test  for  the  inorganic  and 
organic  alkalies,  with  which  it  forms  yellow  double  chlorides. 

It  is  poisonous,  producing  convulsions  and  death  in  overdoses.  In 
doses  of  ^  to  ^  grain,  given  in  mucilaginous  liquids,  it  has  been  em- 
ployed like  chloride  of  gold  in  syphilis,  epilepsy,  etc.,  also  externally, 
about  15  grains  to  an  ounce  of  ointment. 

Sodii  et  Platini  Chloridum.     NaCl  +  PtCl^+GAq  ==  502.4. 

By  mixing  solutions  of  bichloride  of  platinum  and  chloride  of  sodium  i 
yellow  prisms  are  obtained  by  evaporation,  which  are  soluble  in  water 
and  alcohol. 

Its  effects  are  similar  to  the  former,  only  milder,  and  it  is  given  in 
somewhat  larger  doses. 
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2d  Group  of  Tetrad  Metals.     Cerium  and  its  Oxalate. 

Cerium.     Ce  =  91.3. 

This  metal  is  associated  with  lanthanum  and  didymium  in  cerite, 
allanite,  and  a  few  other  rare  minerals.  The  most  abundant  of  these 
is  cerite,  which  is  found  in  Sweden ;  it  contains  the  oxides  of  the  three 
metals,  together  with  silicic  acid,  lime,  copper,  bismuth,  molybdenum,  and 
oxide  of  iron.  The  metal  is  a  gray  powder,  which  acquires  the  metallic 
lustre  by  pressure,  decomposes  water  slowly  at  ordinary  temperatures, 
quickly  at  the  boiling  heat.  It  forms  two  oxides — protoxide,  CeO,  and 
sesquioxide,  CegOg — the  former  of  which  enters  into  its  medicinal  salt. 

Cerii  Oxalas,  U.  S.  P.     {Oxalate  of  Cerium.     QeJ^f)^^^Yif}  =  708.) 

To  prepare  this  salt,  the  mineral  cerite  is  to  be  powdered,  and  formed 
into  a  paste  with  sulphuric  acid,  in  a  porcelain  dish ;  the  dish  is  then  to 
be  heated  until  the  mass  ceases  to  swell  up,  and  no  longer  absorbs  addi- 
tional H2SO4,  which  must  be  added  cautiously.  This  mass,  being  now 
dried  and  powdered,  is  placed  in  a  Hessian  crucible,  in  which  it  is  ex- 
posed to  the  heat  of  an  anthracite  fire  until  it  has  assumed  a  pale  brownish- 
red  color.  It  is  now  to  be  lixiviated  with  hot  water,  and,  subsequently, 
with  diluted  nitric  acid,  and  the  solution  treated  with  sulphuretted  hydro- 
gen to  precipitate  the  heavy  metals.  Some  hydrochloric  acid  is  now  added 
to  hold  in  solution  the  oxalate  of  lime  to  be  formed,  and  then  oxalic  acid 
is  added  to  throw  down  the  oxalates  of  cerium,  lanthanum,  and  didym- 
ium. This  precipitate  is  to  be  washed  with  warm  water,  then  transferred 
to  a  mortar,  and  formed  into  a  paste  with  one-half  the  weight  of  the 
mineral  in  carbonate  of  magnesia,  which  paste  is  to  be  dried  on  a  porous 
fire-brick,  then  rubbed  fine  and  calcined  in  an  open  stove  until  the  pow- 
der has  assumed  the  color  of  cinnamon.  In  this  condition  it  contains 
the  cerium  in  the  form  of  peroxide,  which  readily  dissolves  in  concen- 
trated nitric  acid,  to  be  carefully  added  in  a  beaker,  and  heated  by  a 
water-bath.  After  freeing  the  solution  of  some  of  the  excess  of  HjSTOg 
by  evaporation,  and  diluting  it  with  water,  it  is  to  be  added  to  boiling 
water  containing  a  little  more  than  ^  per  cent,  of  oil  of  vitriol.  There 
should  be  about  a  quart  of  water  to  every  ounce  of  the  mineral  worked. 
A  yellow  precipitate  of  basic  sulphate  of  sesquioxide  of  cerium  is  formed, 
while  a  little  of  the  neutral  sulphate  of  the  same  oxide,  and  all  the  lan- 
thanum and  didymium  remain  in  solution.  The  yellow  basic  sulphate 
is  now  washed,  dissolved  in  sulphuric  acid,  and  then  reduced  to  a  proto- 
sulphate  by  the  addition  of  a  few  crystals  of  hyposulphite  of  sodium. 
The  liquid  is  now  finally  precipitated  by  oxalic  acid,  and  yields  oxalate 
of  cerium.  This  is  the  process  of  Prof.  F.  F.  Mayer,  of.  New  York. 
(See  American  Journal  of  Pharmacy,  1860.) 

In  the  Medical  Times  and  Gazette,  September  17,  1859,  Prof.  Simp- 
son, of  Edinburgh,  published  a  description  of  the  use  of  this  salt  as  a 
remedy  for  obstinate  vomiting  in  pregnancy,  since  which  time  it  has 
been  extensively  prescribed  in  Europe  and  in  the  United  States  as  a 
sedative  tonic  to  the  stomach,  resembling  in  some  degree  the  salts  of 
bismuth,  though  with  peculiar  and  perhaps  specific  application  to  the 
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cure  of  obstinate  vomiting,  and  although,  of  course,  in  many  cases  it 
has  disappointed  the  expectations  of  practitioners,  it  has,  I  think,  justi- 
fied the  claim  made  for  it,  that  it  will  arrest  obstinate  vomiting  in  a 
greater  number  of  cases  than  any  other  single  remedy.  The  dose  is 
from  1  to  2  grains,  three  times  a  day,  in  pills. 

Tests. — A  white,  slightly  granular  powder,  permanent  in  the  air, 
odorless  and  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in 
hydrochloric  acid.  On  heating  the  salt  to  a  dull  red  heat,  a  yellow  or 
yellowish-red  residue  of  oxide  of  cerium  is  left  (a  brown  color  would 
indicate  the  presence  of  oxide  of  clidymium).  Gn  boiling  the  salt  with 
solution  of  potassa,  filtering,  supersaturating  a  portion  of  the  cold  fil- 
trate with  acetic  acid,  and  adding  test-solution  of  chloride  of  calcium, 
a  white  precipitate  is  obtained,  soluble  in  hydrochloric  acid.  The  other 
portion  of  the  filtrate  should  not  yield  a  precipitate  on  the  addition  of 
an  excess  of  test-solution  of  chloride  of  ammonium  (aluminium),  or  of 
test-solution  of  sulphide  of  ammonium  (zinc).  On  dissolving  the  salt 
in  hydrochloric  acid,  no  effervescence  should  occur  (absence  of  carbonate), 
and  the  solution  should  not  be  precipitated  or  rendered  turbid  by  hydro- 
sulphuric  acid  (absence  of  metallic  impurities). 

Bromide  and  nitrate  of  cerium  have  both  been  prepared,  the  former 
by  dissolving  the  carbonate  of  cerium  in  hydrobromic  acid,  and  the 
latter  by  mutual  decomposition  of  sulphate  of  cerium  and  nitrate  of 
barium. 

3d  Group  of  Tetrad  Metals.    Aluminium. 
Preparations  of  Aluminium. 

Alumen  (potash  alum),  K2Al2(S04)424H20  =  948.     From  clays,  sulphuric  acid,  and 

sulphate  potassium. 
Alumen  exsiccatum,  K2Al2(S04)4.     By  drying  alum. 

Aluminii  acetas,  (Al2)(C2H302)6.     By  dissolving  hydrate  of  alumina  in  acetic  acid. 
Aluminii  et  ammonii  sulphas,  2NH4S04-(-Al23S04+24H20. 
Aluminii  hydras,  Al2(HO)6.     Precipitated  from  alum  by  sodium  carbonate. 
Aluminii  sulphas,  Al2(S04)3l8H20.     By  dissolving  hydrated  alumina  in  sulphuric 

acid,  and  evaporating. 

Aluminium  is  a  white,  faintly  bluish  metal,  which  has  recently  attracted 
attention  from  the  discovery  of  an  economical  process  for  its  extraction, 
its  extraordinary  lightness,  beauty  of  color,  and  indifference  to  the  oxidiz- 
ing influence  of  the  atmosphere,  causing  it  to  be  recommended  as  fitted 
to  displace  silver,  and  even  platinum,  for  many  purposes  in  the  arts. 
Experience  has  not,  however,  justified  its  early  promise  and  it  remains 
among  the  rare  metals.  Its  compounds  enter  largely  into  the  composi- 
tion of  the  mineral  kingdom.  It  is  the  chief  constituent  of  clays,  and 
is  important  as  the  base  of  commercial  alums  and  alumina  acetate,  which 
is  largely  used  as  a  mordant  in  dyeing. 

Tests  for  Aluminium, — Aluminium  is  characterized  by  the  following 
reactions :  It  is  precipitated  white  by  fixed  alkalies,  redissolved  by  an 
excess  of  the  same,  and  reprecipitated  by  chloride  of  ammonium.  Com- 
pounds of  aluminium  ignited  upon  charcoal  before  the  blo^vpipe,  and 
then  moistened  with  a  little  nitrate  of  cobalt  and  ignited  again,  yield  an 
unfused  mass  of  a  deep  sky-blue  color. 
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{ Ahnniiiii  (I  I'dfaKxii  Siiljiliiis^  Pliann.,  1<S7((.      I'aldKKii  Alum.) 

'|"lic  Ilium  now  timsf  (•oiiiiikhi  Is  |t<»l:isli-aliiiii,  uliidi  i>  Dtlicinal  iiiidcr 
the  iiiiiiK!  (fhiiiirii  ;  this  is  iiiiulc  by  the  use  of"  sulphate  of  jiotassium,  a.s 
prepared  f'roiu  {\w  rcsirhics  from  mal<iii<r  nitric  a<-i<l  from  <ah]i(tf<'.  ffs 
composition  is  as  shown  in  the  synal)iis. 

This  comph'X  salt  is  found  in  commcn'c  In  lar«x<'  ciyslallinc  masses, 
verv  chcai)  and  ahunthnit,  i)('In<;-  hn';;('Iy  pro(hiccd  loi'  use  in  the  arts. 
Fornierlv  it  was  j)ro(hiced  IVtun  a  peeullar  oi<'  or  schist  oceurrln;^  lari^-elv 
in  many  })arts  of  tiic  world.  In  the  I'liarmaeopceia  of  187(.)  ammonia- 
aluin  was  the  officinal  alumcn. 

The  projierties  of  the  two  are  so  similar  that  they  arc  seldom  distin- 
guished from  each  other.  Where  this  is  desirable,  it  may  be  readilv 
aeeom[)lisiied  by  heat,  whicli  dissipates  the  sulphuric  acid  and  annnonia 
from  ammonia-alum,  leaving-  pure  alumina,  while  in  the;  case  of  potas^a- 
alum,  potassa  is  a  constituent  of  the  residue,  and  will  dissolve  on  the 
addition  of  water,  and  may  be  detected  by  its  ai)[)roj)riate  tests. 
Ammonia-alum  will  also  give  an  odor  of  ammonia  if  moistened  and 
triturated  with  potassa  or  lime. 

It  is  incompatible  with  alkalies  and  their  carbonates,  and  also  Avith 
vegetable  astringents. 

Its  uses  as  an  astringent,  emetic,  and  antispasmodic  are  well  known  ; 
its  dose  is  from  2  to  10  grains,  given  to  children  for  whooping-cough ; 
from  20  to  30  grains  as  an  emetic  in  croup,  repeated,  if  necessary ;  and 
from  OSS  to  5j  as  a  purge  in  lead  colic.  As  a  common  astringent  wash 
and  gargle  it  is  used  in  solutions  of  various  proportions,  from  5  to  30 
grains  to  the  ounce. 

Large,  colorless,  octahedral  crystals,  sometimes  modified  by  cubes, 
acquiring  a  whitish  coating  on  exposure  to  air,  odorless,  having  a  sweetish, 
a^^tringent  taste,  and  an  acid  reaction.  Soluble  in  10.5  parts  of  water 
at  15°  C.  (59°  F.),  and  in  0.3  part  of  boiling  water ;  insoluble  in  alcohol. 
When  gradually  heated,  the  salt  loses  water;  at  92°  C.  (197.6°  F.)  it 
melts,  and  if  the  heat  be  gradually  increased  to  200°  C.  (392°  F.),  it 
loses  45.57  per  cent,  of  its  weight  (water  of  crystallization),  leaving  a 
bulky  white  residue.  The  aqueous  solution  of  the  salt  dissolves  zinc 
and  iron  with  evolution  of  hydrogen.  AVater  of  ammonia  produces  a 
bulky,  white  precipitate,  which  is  nearly  insoluble  in  an  excess  of 
annnonia. 

\\  ith  solution  of  potassa  or  of  soda,  alum  yields  a  white  precipitate 
which  is  completely  soluble  in  an  excess  of  the  alkali,  no  odor  of 
annnonia  being  evolved  (difference  from,  and  absence  of  ammonia-alum\ 
The  clear  alkaline  solution  should  yield  no  precipitate  v:\\\\  test-solution 
of  sulphide  of  ammonium  (zinc  or  lead).  A  solution  of  1  gm.  of  alum 
in  30  c.c.  of  water  should  not  assume  more  than  a  bluish  coloration  on 
the  addition  of  a  drop  of  test-solutiou  of  ferrocyauide  of  potassiimi 
(hmit  of  iron). 
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Alumen  Exsiecatum,  U.  S.  P.     [Dried  Alum.     K2Al2(S04)4  =  516.) 
Alum,  in  small  pieces,  one  hundred  and  eighty-four  parts         .    184 

To  make  one  hundred  parts 100 

Expose  the  alum  for  several  days  to  a  temperature  of  about  80°  C. 
(176°  F.)  until  it  has  thoroughly  effloresced.  Then  place  it  in  a  porce- 
lain capsule,  and  gradually  heat  it  to  a  temperature  of  200°  C.  (392°  F.), 
being  careful  not  to  allow  the  heat  to  rise  above  205°  C.  (401°  F.).  Con- 
tinue heating  at  the  before-mentioned  temperature  until  the  mass  becomes 
white  and  porous,  and  weighs  100  parts. 

When  cold,  reduce  it  to  a  fine  powder,  and  preserve  it  in  well-stopped 
bottles. 

A  white,  granular  powder,  attracting  moisture  when  exposed  to  the 
air,  odorless,  having  a  sweetish,  astringent  taste,  very  slowly  but  com- 
pletely soluble  in  20  parts  of  water  at  15°  C.  (59°  F.),  and  quickly  sol- 
uble in  0.7  part  of  boiling  water.  It  answers  to  the  same  reactions  as 
alum.     (See  Alumen.) 

Dried  alum  is  used  exclusively  as  an  external  application,  as  a  mild 
escharotic ;  it  is  often  reduced  in  the  process  of  desiccation  almost  to 
pure  alumina,  and  in  this  dry  condition  is  preferred  by  some  physicians, 
being  an  excellent  absorbent. 

Iron  alum,  iron  and  ammonia  alum,  chrome  alum,  and  manganese 
alum  are  compounds  in  which  the  alumina  is  substituted  by  other  bases. 
(See  Preparations  of  Iron  and  Manganese^ 

Aluminii  Acetas.     (Acetate  of  Aluminium.) 

A  solution  of  this  salt  is  obtained  by  saturating  strong  acetic  acid  with 
hydrated  alumina,  and  cannot  be  evaporated  without  the  loss  of  acetic 
acid.  It  has  a  faint  smell  of  acetic  acid,  a  sweetish  taste,  and  possesses 
antiseptic  properties.  For  use  in  the  arts,  and  in  calico  printing,  it  is 
made  by  decomposing  lead  acetate  with  alum. 

It  has  been  used  medicinally  on  account  of  its  astringent  properties, 
in  diarrhoea  and  gleet  in  doses  of  |^  to  1  drachm  within  twents^-fom' 
hours,  and  as  an  injection  in  various  affections  requiring  astringent 
applications. 

Aluminii  et  Ammonii  Sulphas. 

This  salt  was  a  few  years  ago  the  common  alum  of  commerce,  being 
made  from  the  sulphate  of  ammonium  obtained  from  the  gas  liquor  of 
the  gas  manufactories.  But  since  the  discovery  and  economical  work- 
ing of  the  Stassfurth  mines  in  Germany,  potash  industries  have  made 
the  state  of  things  entirely  different.  Potash  can  now  be  had  as  easy  or 
easier  than  ever  before.  In  appearance  it  is  precisely  similar  to  the 
potassium  aliun,  and  is  used  for  the  same  pm-poses. 

Aluminii  Hydras,  U.  S.  P.  [Hydrate  of  Aluminium.  Al2(H0)g  =  156.) 
[Hydrated  Alumina.) 

Alum,  eleven  parts 11 

Carbonate  of  sodium,  ten  parts  .         .         .         10    - 

Distilled  water A  sufficient  quantity. 
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Dissolve  <'iU'h  .sail  in  loO  jKirts  (»!'  dislillcd  water,  filler  the  soiiitioog 
and  heat  them  to  hoiliiif:;.  'riicn  liaviiifj;  j)oun;d  tlic  hot  solutiou  of 
carl)onat(^  of  sodium  into  a  eapacioiis  vessel,  jrradually  pour  in  the  hot 
solution  of*  alum  with  constant  stirrinji;,  and  add  about  100  })arts  of 
boilinji;  distilled  wattir.  J^et  tlu;  precipitate  subside,  decant  the  dear 
licjuid  and  pour  upon  the  precipitate;  200  parts  of  liot  distilled  water. 
Agsiin  (le(rant,  transfer  the  ])recipitat<;  to  a  strainer,  and  wash  it  with  hot 
distilled  water  until  the  washiufrs  i;ive  but  a  faint  cloudiness  with  test-so- 
lution of  chloride  of  barium.  Then  allow  it  to  drain,  dry  it  at  a  tem])era- 
tiire  not  ex(;(!edin<i:;  40°  C.  (104°  F.),  and  reduce  it  to  a  uniform  p(»wd(,'r. 

Ilydrated  alumina  as  thus  j)repared  may  be  further  purilied  by  dis- 
solvintj:;  in  diluted  muriatic  acid,  |>i'e(ij)itatino;  with  ammonia,  and  a<rain 
wash  in  IT  with  water;  dried  on  bibulous  pa|)er,  it  retains  three  equiva- 
lents of  combined  water,  but  by  a  high  heat  it  becomes  anhydrous. 
Pure  ammonia-alum,  by  calcining;  to  a  white  heat,  l)ecomes  converted 
into  anhydrous  alumina.  The  hydratcd  precipitate  is  freely  soluble  in 
diluted  acids  and  in  caustic  potassa  solution. 

Alumina  is  much  used  as  a  base  for  coloring  matters,  as  in  the  lake 
pigments.  In  medicine  it  is  used  as  an  antacid  and  astringent,  with 
which  it  combines  the  properties  of  an  absorbent ;  it  has  been  used  in 
purulent  and  catarrhal  affections  of  the  eye.  The  dose  is  5  to  20  grains 
three  or  four  times  a  day. 

A  white,  light,  amorphous  powder,  permanent  in  diy  air,  odorless 
and  tasteless,  and  insoluble  in  water  or  alcohol.  Solul^le,  without  resi- 
due, in  hydrochloric  or  in  sulphuric  acid,  and  also  in  solution  of  potassa 
or  of  soda.  When  heated  to  redness,  it  loses  34.6  per  cent,  of  its  weight 
(water  of  hydration). 

A  solution  of  1  gm.  of  hydrate  of  aluminium  in  30  c.c.  of  diluted 
hydrochloric  acid,  should  not  be  colored  blue  by  a  drop  of  test-solution 
of  ferrocyanide  of  potassium  (iron),  and  should  not  give  more  thau  a 
faint  cloudiness  with  test-solution  of  chloride  of  barium  (limit  of  sul- 
phate). When  dissolved  in  solution  of  potassa  or  of  soda,  it  should 
yield  no  precipitate  with  test-solution  of  sulphide  of  ammonium  (zinc 
or  lead.)  When  hydrate  of  aluminium  is  boiled  with  20  parts  of  water, 
and  filtered,  the  filtrate  should  leave  not  more  than  a  slight  residue  on 
evaporation  (limit  of  salts  of  alkalies). 

■  Uuminii  Sulphcis,  U.  S.  P.    {Sulphate  of  Aluminium.    Al2(SO^)3.18H20 

Sulphate  of  aluminium  is  prepared  by  dissolving  hydrated  alumina, 
(ircpared  as  above,  in  dilute  sulphuric  acid  and  evaporating  the  solutiou 
to  dryness. 

Its  chief  use  is  as  an  antiseptic  in  foul  ulcers,  etc.  A  solution  of 
1  pound  in  2  pints  of  water  is  used  to  preserve  dead  bodies ;  as  a  lotion 
it  may  be  used  in  a  somewhat  less  conceutrated  form. 

Under  the  name  of  benzinated  solution  of  alumina,  Mentel  proposed 
the  following  preparation  as  a  styptic,  and,  largely  diluted  with  -water, 
as  an  injection  in  leucorrhoea  and  various  ulcerated  affections :  8  ounces 
of  sulphate  of  aluminium  are  dissolved  in  16  ounces  of  water,  and 
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saturated  with  hydrated  alumina ;  6  drachms  of  selected  gum  benzoin 
are  digested  with  it  for  six  hours,  then  cooled  and  filtered.  It  has  an 
agreeable  odor,  and  a  balsamic,  astringent  taste.  This  solution  contains 
2AI23SO4,  and  is  precipitated  by  a  large  quantity  of  water,  AlgSO^  being 
separated  while  the  neutral  salt  remains  in  solution. 

A  white,  crystalline  powder,  permanent  in  the  air,  odorless,  having  a 
sweetish  and  afterward  astringent  taste,  and  an  acid  reaction.  Soluble,. 
without  leaving  more  than  a  trifling  residue,  in  1.2  parts  of  ^^-ater  at 
15°  C.  (59°  F.),  and  very  soluble  in  boiling  water;  almost  insoluble  in 
alcohol.  When  heated,  the  salt  melts  in  its  water  of  crystallization, 
and  at  or  near  200°  C  (392°  F.)  it  loses  the  whole  of  it,  amounting  to 
48.6  per  cent,  of  its  weight.  The  aqueous  solution  of  the  salt  yields, 
with  water  of  ammonia,  a  white,  gelatinous  precipitate,  soluble  in  solu- 
tion of  potassa  or  of  soda,  and,  with  test-solution  of  chloride  of  barium, 
a  white  precipitate  insoluble  in  hydrochloric  acid.  A  solution  of  1  gm. 
of  the  salt  in  30  c.c.  of  water  should  not  give  more  than  a  faint  blue 
coloration  with  a  drop  of  test-solution  of  ferrocyanide  of  potassium 
(limit  of  iron). 

4th  Group  of  Tetrad  Metals.     Preparations  of  Lead. 
Plumbum.     {Lead.     Pb  =  206.5.) 

This  well-known  metal  is  not  officinal.  It  is  largely  diffused  through- 
out the  world,  its  principal  ore  being  the  sulphide  or  galena,  which  is 
worked  largely  for  the  production  of  the  metal.  It  is  poisonous  in  its 
action  upon  the  system,  producing  in  many  who  work  in  it  constantly 
a  disease  called  lead  colic,  and  in  some  cases  a  peculiar  palsy. 

Lead  is  a  soft,  bluish-colored  metal,  very  malleable  and  fusible.  It 
forms  five  oxides ;  the  most  important  to  the  phannacist  is  the  protoxide 
or  litharge. 

Lead  may  be  detected  by  the  following  reactions :  A  brown  or  black 
precipitate  by  sulphuretted  hydrogen  and  sulphide  of  ammonium;  a 
white  precipitate  with  muriatic  acid  and  soluble  chlorides,  soluble  in  a 
large  quantity  of  water ;  a  yellow  precipitate  by  iodide  of  potassium, 
soluble  in  boiling  solutions  of  alkaline  chlorides  and  iodides ;  a  yellow 
precipitate  by  chromate  of  potassium,  scarcely  soluble  in  dilute  nitric 
acid ;  a  gray  metallic  precipitate  by  tin  and  zinc ;  a  white  precipitate 
by  ferrocyanuret  of  potassium. 

Preparations  of  Lead. 

Plumbi  acetas,  Pb(C2H302)23H20.     Acicular  efflorescent  crystals. 

Plumbi  cai'bonas,  (PbC03)2Pb(HO)2.     Heavy  white  opaque  powder. 

Plumbi  chloridum,  PbCl2.     Flat,  needle-shaped  crystals,  used  externally. 

Plumbi  iodidum,  Pbr2.     A  bright  yellow  amorphous  powder,  used  in  ointments. 

Plumbi  nitras,  Pb(N03)2.     White  crystals,  soluble  in  water;  disinfectant. 

Plumbi  oxidum,  PbO.     Yellow  and  reddish  flakes  or  powder. 

Plumbi  oxidum  rubrum,  Pb304.     Reddish  scaly  powder. 

Plumbi  subacetatis  liquor.     A  clear,  heavy  liquid,  gradually  depositing  carbonate. 

Plumbi  subacetatis  liquor  dilutus.    3  per  cent,  of  liquor  plumbi  subacetatis.     Used 

externally. 
Plumbi  tannas.     Cataplasma  ad  de  cubitum. 
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Plmnhi  Acdas,  U.  S.  P.    {Acetate  of  Lead.    Pb(C2lT30,),.3H20  =  378.5.) 

(Sufjar  of  Lead.) 

Acetate  of  lead  should  he  kt'pt  in  well-stopped  bottles. 

Made  by  dissolving  litharge  in  acetic  acid,  evaporating  the  solution, 
and  crystallizing ;  also  by  the  direct  actiou  of  vinegar  upon  sheets  of 
lead  partially  exposed  to  the  air,  so  as  to  become  oxidized,  when,  the 
oxide  being  dissolved  in  the  acid,  the  salt  may  be  obtained  in  spongy 
masses  composed  of  interlaced  acicular  crystals,  possessing  an  acetic  odor 
and  a  sweet  metallic  taste ;  ex^iosed  to  the  air  it  effloresces  slightly,  is 
soluble  in  twice  its  weight  of  cold  water,  and  less  of  boiling  water,  com- 
municating a  turbidness  to  the  solution  from  taking  up  CO^,  which  water 
generally  holds ;  this  turbidness  may  be  removed  by  the  addition  of  a 
little  acetic  acid  or  vinegar. 

Sugar  of  lead  for  internal  administration  sliould  be  recrystallized. 
By  dissolving  the  salt  in  distilled  water,  adding  enough  acetic  acid  to 
make  the  solution  clear,  filtering  and  evaporating  to  a  proper  density 
.acetate  of  lead  is  obtained  in  very  fine  acicular  crystals. 
:  It  is  also  incompatible  with  all  acids,  and  with  numerous  soluble  salts. 
If  sugar  of  lead  contains  iron,  ferrocyanide  of  potassium  will  caiLse  a 
bluish  precipitate ;  if  copper  is  present,  the  precipitate  will  have  a  red- 
dish color. 

Sugar  of  lead  is  very  extensively  employed,  both  internally  and  exter- 
nally. It  ranks  as  a  sedative  astringent,  checking  morbid  discharges, 
diminishing  the  natural  secretions;  and  is  capable  by  various  combina- 
tions of  filling  a  variety  of  indications  in  disease.  One  of  the  chief 
uses  of  this  salt  is  as  an  ingredient  in  preparations  for  the  hair  which 
are  designed  to  produce  a  gradual  change  of  color,  Avhile  by  its  astrin- 
gency,  it  promotes  the  healthy  and  increased  growth  of  the  hair.  The 
too  free  use  of  these  applications  is  believed  to  have  produced  serious 
cephalic  diseases.  Dose,  gr.  ss  to  iij  in  pill,  care  being  taken  not  to 
induce  its  poisonous  eifects.  Externally,  it  is  used  in  solution  from  gr.  j 
to  gr.  viij  to  f.5J  as  a  sedative,  astringent,  and  desiccant  to  inflamed 
parts. 

C^olorless,  shining,  transparent,  prismatic  crystals  or  scales,  efflorescent 
and  attracting  carbonic  acid  on  exposure  to  air,  having  a  faintly  acetous 
odor,  a  sweetish,  astringent,  afterward  metallic  taste,  and  a  faintly  acid 
reaction.  Soluble  in  1,8  parts  of  water  and  in  8  parts  of  alcohol  at 
15°  C.  (59°  F.) ;  in  0.5  part  of  boiling  water,  and  in  1  part  of  boiling- 
alcohol.  The  solutions  exhibit  generally  a  slight  turbidity,  which  is 
removed  by  the  addition  of  a  fcAv  drops  of  acetic  acid.  Allien  heated, 
the  salt  melts,  then  begins  to  lose  water  and  acetic  acid,  and,  at  a  higher 
temperature,  it  is  decomposed.  The  aqueous  solution  yields  a  black  pre- 
cipitate with  hydrosulphuric  acid,  a  white  one  with  diluted  sulphuric 
acid,  and  a  yellow  one  ^Aith  test-solution  of  iodide  of  potassium.  On 
heating  the  salt  wdth  sulphuric  acid,  acetous  vapors  are  evolved. 

The  aqueous  solution,  when  completely  precipitated  by  hydrosulphuric 
acid,  should  yield  a  filtrate  wliich  leaves  no  residue  on  evaporation 
(absence  of  zinc,  alkalies,  or  alkaline  earths).  On  precipitating  a  10  per 
cent,  aqueous  solution  AAith  diluted  sulphuric  acid,  the  filtrate,  when 
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supersaturated  with  ammonia,  should  not  exhibit  a  blue  tint  (absence 
of  copper). 

Pluinbi  Carbonas,  U.  S.  P.     [Carbonate  of  Lead.      White  Lead. 
(PbC03)2.Pb(HO)2  =  773.5.) 

This  important  substance,  which,  as  ground  in  oil,  is  extensively  used 
as  a  pigment,  is  obtained  by  two  methods:  1.  By  passing  a  stream  of 
CO2  through  a  solution  of  subacetate  of  lead.  The  COg  combiues  with 
the  excess  of  Pb,  and  precipitates  as  PbjCOg,  while  a  neutral  acetate  of 
lead  remains  in  solution ;  this  is  boiled  with  a  fresh  addition  of  PbO, 
and  again  brought  to  the  condition  of  subaceta,te,  and  treated  as  before 
with  CO2.  This  plan  is  pursued  by  the  French  and  Swiss  manufacturers. 
2.  Our  own  manufacturers  cast  the  lead  into  thin  sheets,  which  are  then 
rolled  into  cylinders,  5  or  6  inches  in  diameter,  and  7  or  8  high ;  each 
cylinder  is  placed  in  an  earthen  pot,  containing  Oss  vinegar,  the  lead 
being  supported  by  projecting  pieces  from  contact  with  the  vinegar. 
Strata  of  these  pots  are  arranged  in  sheds,  mth  refuse  stable  materials, 
which  are  giving  off  CO2,  and  have  a  certain  elevation  of  temperature 
due  to  fermentation.  At  the  end  of  6  weeks,  the  stacks  are  unpacked, 
and  the  sheet-lead  is  found  almost  enthely  converted  into  a  flaky,  white, 
friable  substance,  which  is  the  white-lead.  This  is  separated,  and  reduced 
to  fine  powder.  Carbonate  of  lead  is  a  heavy,  opaque  substance,  ia 
powder  or  friable  lumps,  insoluble  in  water,  of  a  fine  white  color,  great 
opacity,  inodorous,  and  nearly  insipid.  The  analyses  of  Mulder  and 
others,  of  different  specimens  of  white-lead,  show  that  it  contains  various 
proportions  of  carbonate,  PbCOg,  and  hydrated  oxide,  Pb2HO,  so  that 
its  combining  proportion  is  not  uniformly  as  above. 

Carbonate  of  lead,  to  fornish  a  cheaper  paint,  is  often  mixed  with 
sulphate  of  barium,  calcium,  or  lead,  or  with  carbonate  of  calcium 
(chalk) ;  the  last  impm-ity  will  remain  behind  when  the  article  is  dis- 
solved in  caustic  potassa ;  the  former  are  all  insoluble  in  diluted  nitric 
acid,  which  readily  dissolves  the  carbonate  of  lead. 

This  is  regarded  as  the  most  poisonous  of  the  lead  salts ;  it  is  employed 
externally  as  a  dusting  powder  in  excoriations  of  children,  and  as  an 
astringent  and  sedative  dressing  to  ulcers  and  inflamed  surfaces.  (See 
Unguentum  Plumbi  Carbonatis.) 

A  heavy,  white,  opaque  powder  or  pulverulent  mass,  permanent  in 
the  air,  odorless  and  tasteless,  and  insoluble  in  water  or  alcohol.  When 
strongly  heated,  the  salt  turns  yellow,  without  charring,  and,  if  heated 
in  contact  with  charcoal,  is  reduced  to  metallic  lead.  The  salt  dissolves 
in  diluted  nitric  acid  with  effervescence,  and  without  leaving  more  than 
a  trifling  residue.  This  solution  yields  a  black  precipitate  with  hydro- 
sulphuric  acid,  a  white  one  with  diluted  sulphuric  acid,  and  a  yellow 
one  with  test-solution  of  iodide  of  potassium.  On  completely  precipi- 
tating the  solution  with  hydi'osulphui'ic  acid,  the  filtrate  should  not 
leave  more  than  a  trifling  residue  on  evaporation  (limit  of  zinc,  alkalies, 
or  alkaline  earths). 
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Plumbi  Chloridum.     (Chloride  of  Lead.     Pl/'l^  =  277.'5.j 

Chloride  of  lead  is  obtained  by  precipitating  a  soluble  lead  salt,  and 
may  be  crystallized  from  its  hot  solution  in  anhydrous  needles ;  it  is 
soluble  in  135  parts  of  cold  water. 

It  has  been  recommended  as  preferable  to  chloride  of  zinc  in  some 
diseases,  especially  in  cancer;  externally  as  fomentations  by  dissolving 
from  I  to  1  drachm  in  a  quart  of  water,  and  in  oiutnient  containing  >Jj 
t(  >  OSS  to  the  ounce. 

Plumbi  lodidum,  U.  S.  P.     [Iodide  of  Lead.     Pbig  =  459.7.) 

This  is  best  made  by  precipitating  4  ounces  of  nitrate  of  lead  dis- 
solved in  Oiss  of  distilled  water,  with  4  ounces  of  iodide  of  potassium 
dissolved  in  Oas  of  water.  Wash  the  precipitate  with  water  and  dry  it 
with  a  gentle  heat. 

This  salt  may  be  obtained  in  fine  golden  scales  by  dissolving  it  in  a 
boiling  mixture  of  1  part  of  acetic  acid  and  12  of  water;  when  the 
solution  cools  the  salt  is  deposited. 

This  preparation  is  supposed  to  have  the  resolvent  powers  of  iodine 
with  those  peculiar  to  lead ;  and  hence  it  is  used  to  reduce  indolent 
scrofulous  or  syphilitic  tumors. 

A  heavy,  bright,  citron-yellow  powder,  permanent  in  the  air,  odorless 
and  tasteless,  and  of  a  neutral  reaction.  Soluble  in  about  2000  parts  of 
water  at  15°  C.  (59°  F.),  and  in  about  200  pai'ts  of  boiling  water; 
very  slightly  soluble  in  alcohol,  but  readily  dissolved  by  aqueous  solu- 
tions of  the  acetates  of  alkalies  and  by  solution  of  chloride  of  ammo- 
nium. When  strongly  heated,  the  salt  fuses,  and,  at  a  higher  tempera- 
ture, it  is  decomposed,  emitting  violent  vapors  of  iodine,  and  leaving  a 
citron-yellow  residue. 

()u  triturating  1  part  of  the  salt  with  2  parts  of  chloride  of  ammo- 
nium in  a  porcelain  mortar,  and  adding  2  parts  of  water,  a  colorless 
liquid  should  result  (absence  of  and  difference  from  chromate).  This 
liquid,  diluted  with  water,  affords  a  Avhite  precipitate  with  diluted  sul- 
phuric acid,  and  a  black  one  with  hydrosulphuric  acid.  If  all  the  lead 
has  been  precipitated  from  a  portion  of  the  solution  by  the  last-named 
reagent,  the  filtrate  should  leave  no  residue  on  evaporation  and  gentle 
ignition  (absence  of  zinc,  alkalies,  or  alkaline  earths). 

Plumbi  Nitras,  U.  S.  P.     [Nitrate  of  Lead.     Pb(X03).  =  330.5.) 

This  is  made  by  dissolving  litharge  in  nitric  acid  by  the  aid  of  heat ; 
the  liquid  is  then  set  aside  to  crystallize ;  the  crystals  are  beautiful  white, 
nearly  opaque  octahedrals,  permanent  in  the  air,  of  a  sweetish  astrin- 
gent taste,  soluble  in  water  and  alcohol. 

It  is  a  powerful  disinfectant,  decomposing  sulphuretted  hydrogen  and 
the  hydrosulphides  present  in  putrescent  animal  matter.  Ledoyeu's  dis- 
infectant, which  is  highly  esteemed,  is  a  solution  of  this  salt,  5j  being 
dissolved  in  f  Sj  of  water. 

This  can  be  prepared  cheaply  by  dissolving  lithai'ge  in  nitric  acid  to 
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satiu'atiou,  and  when  used  should  l)e  placed  in  the  vessels  containing  the 
oifensive  matter  or  exposed  in  saucers  in  the  room. 

Plumhi  Nitras  Fusus. — This  is  made  bv  melting  the  salt  at  the  lowest 
temperature  possible,  and  casting  it  in  moulds  like  nitrate  of  silver,  and 
is  used  for  like  purposes. 

Colorless,  transparent,  or  white,  nearly  opaque,  octahedral  crystals, 
permanent  in  the  air,  odorless,  having  a  sweetish,  astringent,  afterMard 
metallic  taste,  and  an  acid  reaction.  Soluble  in  2  parts  of  Avater  at  15° 
C.  (59°  F.),  and  in  0.8  part  of  boiling  water;  almost  insoluble  in  alco- 
hol. AVhen  strongly  heated,  the  salt  decrepitates,  emits  nitrous  vapors, 
and  finally  leaves  a  residue  of  oxide  of  lead.  The  aqueous  solution 
yields  a  black  precipitate  with  hydrosulphuric  acid,  a  wdiite  one  with 
diluted  sulphuric  acid,  and  a  yellow  one  with  test-solution  of  iodide  of 
potassium. 

When  completely  precipitated  with  hydrosulphuric  acid,  the  solution 
should  yield  a  filtrate  which  leaves  no  residue  on  evaporation  (absence 
of  zinc,  alkalies,  or  alkaline  earths.)  On  j)i'ecipitating  a  10  per  cent, 
solution  of  the  salt  wdth  diluted  sulphuric  acid,  the  filtrate,  when  super- 
saturated with  ammonia,  should  not  exhibit  a  blue  tint  (absence  of 
copper). 

Fhtmbi  Oxidmn,  U.  S.  P.    ( Oxide  of  Lead.    Litharge.     PbO  =  222.5.) 

This,  w^hich  is  a  common  variety  of  j)i'otoxide  of  lead  (PbO),  is 
generally  obtained  as  a  secondary  product  in  the  cupellation  of  argen- 
tiferous galenas,  when  the  oxide  becomes  fused  or  semivitrified,  and  is 
driven  oif  in  hard  particles  of  a  scaly  texture.  English  litharge  is 
the  best. 

Its  use  in  the  arts  is  as  a  dryer  in  paint,  in  consequence  of  its  com- 
bining ^\dth  the  oil ;  in  pharmacy,  its  greatest  use  is  in  the  manufacture 
of  lead  plaster. 

A  heavy,  yellowish,  or  reddish-yellow  powder,  of  minute  scales,  per- 
manent in  the  air,  odorless  and  tasteless,  and  insoluble  in  water  or 
alcohol.  When  heated  in  contact  with  charcoal,  it  is  reduced  to 
metallic  lead. 

Oxide  of  lead  should  be  soluble  in  diluted  nitric  acid,  without  leaving 
more  than  a  trifling  residue,  and  with  but  little  effervescence  (limit  of 
carbonate).  The  diluted  and  filtered  solution  yields  a  black  precipitate 
with  hydrosulphuric  acid,  a  white  one  yvith  diluted  sulphuric  acid,  and 
a  yellow  one  with  test-solution  of  iodide  of  potassium.  If  the  lead  be 
completely  precipitated  with  hydrosulphuric  acid,  the  resulting  filtrate 
should  not  leave  more  than  a  trace  of  residue  on  evaporation  (limit  of 
zinc,  alkalies,  or  alkaline  earths). 

Plumhi  Oxidum  JRubrum.     (Red  Lead.     Minium.     PbgO^  =  683.5.) 

The  yellow  protoxide  of  lead,  which  is  commercially  known  by  the 
name  of  massicot,  and  wdiich  differs  from  litharge  in  its  mode  of  prepa- 
ration and  properties,  though  similar  in  composition,  is  introduced  into 
a  reverberatory  fm'nace,  there  calcined  for  48  hours,  heated  to  redness, 
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aii<l  allowed  to  r«M)l  .-Idwly.  Of  the  hot  iii:issicf>t  i.s  (^'(KiNKl  hv  Ixiug 
sprinkled  willi  w:il<'r,  jiiid  after  le\iH-;ili(iM  heated  in  cIos^hI  tin  l»«i.\e.s  to 
re<hie»;  the  slower  11m'  product  is  allowed  to  eool,  the  finer  will  Ix* 
the  color. 

It  is  a  heavy  scaly  powdeiufa  l)riii:ht  red  color,  which  appear."^  yellow 
when  nil)l)e<l  ujxui  j»a|)er.  Bei'ore  the  hlowpijM,'  upon  charcoal,  it  Is 
wliollv  rednced  to  the  ni<'tallie  stat<' ;  e.\|)ose<l  to  the  li.L'^ht,  it  is  Idack- 
ened  somewhat  by  l»ein<^-  partially  ndiiced. 

Its  chief  use  is  jis  a  red  ])aint ;  it  enters  into  the  composition  of"  a  few 
ancient  plasters.     (See  Eraph intra.) 

Jjii/iior  P/tiDihi  Suharctdfis,  V.  S.  P.      {Sofiffion  of  Suhacdate  of  Lend.) 
{(jOHlanVH  Extract  of  J^rad.) 

All  aqueous  li(|uid,  eontaiiiing  in  solutiou  about  25  per  ceut.  of  sub- 
acetate  of  leael. 

Acetate  of  lead,  one  hundred  and  seventy  parts  .  .  .  170 
Oxide  of  lead,  one  liuiuhed  and  twenty  parts  ....  120 
Distilled  water,  a  sufHcient  quantity, 

To  make  one  thousand  parts lULH.) 

Dissolve  tlie  acetate  of  lead  in  800  parts  of  boiling  distilled  water,  in 
a  gla.<s  or  porcelain  vessel.  Then  add  the  oxide  of  lead,  and  boil  for 
half  au  hour,  occa.sionally  adding  enough  hot  di.stillecl  water  to  make  up 
the  loss  by  evai)oration.  Remove  the  heat,  allow  the  liquid  to  cool,  and 
add  enough  distilled  water,  jireviously  boiled  and  cooled,  to  make  the 
])r()duet  weigh  1000  parts.  Finally,  filter  the  liquid  iu  a  well-covered 
finniel. 

Solution  of  subacetate  of  lead  .should  be  kej^t  in  well-stopped  bottles. 

This  is  one  of  the  simple  preparations,  readily  prepared,  eveu  by  the 
country  practitioner.  The  litharge  should  be  iu  very  line  powder  before 
commencing  the  process,  and  care  should  be  taken,  by  constant  stirring, 
to  prevent  its  caking,  and  the  consequent  fracture  of  the  vessel ;  an 
evaporating  dish  will  be  found  convenient,  and  in  filtering  a  covered 
funnel  will  be  useful ;  the  filter  should  be  strengthened  by  a  small  filter 
set  into  the  funnel  at  its  narrowest  part,  in  Avliich  the  plaited  filter  may  rest. 

It  precipitates  arabin,  and  numerous  coloring  matters  and  organic  prin- 
ciples not  precipitated  by  PbAcj.  It  is  remarkable  for  its  great  affinity 
for  carbonic  acid,  Avhich  occasions  a  precipitate  of  carbonate  of  lead, 
merely  on  exposure  to  air.  If  this  solution  should  be  contaminated 
with  cojiper,  this  metal  M-ill  be  removed  by  immersing  a  strip  of  bright 
metallic  lead  in  it. 

Diluted  with  water,  it  is  applied  as  a  .sedative  lotion  to  sprains, 
bruises,  etc.     (See  Ceratum,  and  Linimcntum  Plumbi  Subacdatis.) 

A  clear,  colorless  liquid,  of  a  sweetish,  astringent  taste,  and  an  alkaline 
reaction ;  sp.  gr.  1.228.  "NMien  added  to  a  solution  of  acacia,  it  produces 
a  dense,  Avhite  precipitate.  In  other  respects,  it  possesses  the  reactions 
of  an  aqueous  solutiou  of  acetate  of  lead.     (See  Plumbi  Acdas.) 

1-3.7  gm.  of  the  solution  should  require  for  complete  precipitation  25 
c.c.  of  the  volumetric  solution  of  oxalic  acid. 
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lAquoi'  Plumhi  Subacetatis  Dilutus.      {Diluted  Solution  of  Subacetate  of 
Lead.)     (Lead  Water.) 

Solution  of  subacetate  of  lead,  three  parts     .        .        .        .        .3 
Distilled  water,  ninety-seven  parts 97 

To  make  one  hundred  parts 100 

The  use  of  distilled  water  in  this  solution  should  be  observed,  as  car- 
bonic acid,  present  in  ordinary  water,  removes  lead  from  the  solution,  and 
weakens  the  preparation,  which  should  be  made  frequently.  It  is  im- 
proper to  add  acetic  acid  to  lead  water  to  render  it  clear. 


Plumhi  Tannas.     ( Tannate  of  Lead.) 

This  preparation  was  directed  to  be  made  by  adding  2  ounces  of  solu- 
tion of  acetate  of  lead  to  a  decoction  of  20  ounces  of  oak  bark,  filtering 
out  the  precipitate,  and  mixing  2  drachms  of  alcohol  with  it  before  it  is 
used.  This  forms  the  emplastrum  ad  decubitum  of  the  Prussian 
Pharmacopoeia. 

The  tannate  of  lead  is  also  prepared  by  precipitating  tannic  acid,  or 
an  infusion  of  galls,  by  acetate  of  lead.  The  precipitate  is  much  dark- 
ened during  washing  and  drying.  It  is  made  into  an  ointment  by  mix- 
ing 1  drachm  of  it  with  an  ounce  of  lard  or  other  unctuous  ingredient. 


5th  Group  of  Tetrad  Metals.     Iron. 
Iron  and  its  Preparations. 

Ferrum,  Fe.     Dose,  grs.  j  to  v. 

Ferri  acetatis  Liquor,  33  per  cent.  Fe2(C2H302)6.     Sp.  gr,  1.160. 

Ferri  acetatis  tinctuxa,  16.5  per  cent.  Fe2(C2H302)s.     Dose,  f^ss.     Rademacher.  ? 

Ferri  ammoniatum,  15  per  cent.  FejClg.     Dose,  grs.  v  to  x.     Orange  colored. 

Ferri  bromidum,  FeBrg.     Dose,  grs.  ij  to  v.     Brick-red  powder. 

Ferri  bromidi  liquor,  FeBrj.     Dose,  TT\^v  to  x.     See  Bromine  Preparations. 

Ferri  bromidi  sjrupus,  10  per  cent.  FeBr2.     Dose,  ttlxx.     Greenish  syrup. 

Ferri  carbonas  saccbaratus,  15  per  cent.  FeCOa.     Dose,  grs.  v  to  x.     Grayish-green 

powder. 
Ferri  carbonas  effervescens,  FeCOs,  grs.  v  to  ^iss.     Dose,  ^iss.     Granular  powder. 
Ferri  carbonatis  massa  (pilula),  FeCOs,  with  honey  and  sugar.   Dose,  grs.  x  to  xx.   Dark 

green  pill  mass. 
Ferri  chloridum,  Fe2Cl6+12H,20.     Dose,  grs.  i  to  v.     Orange-yellow  crystals. 
Ferri  chloridi  liquor,  FeaClg,  in  aqua.     Sp.  gr.  1.405. 
Ferri  chloridi  syrup,  grs.  15  to  fgj.     Dose,  fgj. 

Ferri  chloridi  tinctura,  grs.  59  FejClg  in  f^j.     Dose,  Ti:\,xv.     Yellow-brown. 
Ferri  citras,  FejC  €611507)261120.     Dose,  grs.  iij  to  v.     Garnet-red  scales. 
Ferri  citratis  liquor,  gj  ferri  citras  in  fjij.     Ked  syrupy  liquid. 
Ferri  et  ammonii  acetatis  mistura.     Dose,  f^j  to  f^iv.    Deep  red  solution.    (Basham's 

Mixture.) 
Ferri  et  ammonii  citras,  Fe2(NB[4)3(C6H507)2.     Dose,  grs.  iij  to  v.     Garnet-red  scales. 
Ferri  et  ammonii  phosphas  syrup,  gr.  ijss  H3PO4,  gr.  ivss,  each,  to  fgj.     Dose,  3J. 

Jos.  Eoberts. 
Ferri  et  ammonii  sulphas,  Fe2(NH4)2(SOi)424H20,     Dose,  grs.  iij  to  vj.    Violet-tinted 

crystals. 
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Ferri  et  iunirnmii  tartras.     Dose,  grs.  x  lo  xx.     Red-brown  scales. 

Ferri  et  cahMs  i)hosphatis  conip.  syrup,  coiiiplex.    DobC,  f3j.     lied  ;  I'amsh's  chemical 

food. 
Ferri  et  rnaj^Miesii  citras.     Dose,  prn.  iij  to  xij.     fireenisli-yellow  scales. 
Ferri  et  jiolassii  tartras.     Dose,  grs.  x  to  xx.     Ked-l)ro\vn  scales. 
Ferri  et  (luiniiue  citra.s,  12  i)er  cent,  of  quinine.     Dose,  grs.  iij  to  v.     Greenish-yellow 

scales. 
Ferri  et  qiiininjc  citratis  liquor,  6  per  cent,  of  quinine.     Greenish-yellow  liquid. 
Ferri  et  (luinina;  et  strychniuic  phosph.itum  .syrup.     Dose,  f^j. 
Ferri  et  (jiiiniuic  sulphas.     l)o.se,  grs.  i  to  v.     Colorless  octohedrons. 
Ferri  et  strychninaj  citras,  1  per  cent,  of  strychnia.     Dose,  grs.  ij   to  iv.     Garnet-red 

scales. 
Ferri  et  zinci  citras.     Dose,  grs.  j  to  iij.     Brownish-green  scales. 
Ferri  ferrocyanidum,  Fe,FCy3.     Dose,  grs.  v  to  x.     Pure  Prussian  blue. 
Ferri  Iiy<lrocyan:itum.     Dose,  gr.  j.     Poisonous. 
Ferri  liypercliloratis  liquor,  Fc2HC104  in  aqua.     Dose,  IT^v  to  X. 
Ferri  liypophospiiis,  Fe.^(rLP02)6-     Dose,  grs.  j  to  ij.     Grayish-white  powder. 
Ferri  liyp(i[>lio.-iiliitis  syrup,  grs.  j  to  5J,  syrup.     Dose,  f^j.     Used  in  phthisis. 
Ferri  liypophosphitis  synip  conip.,  complex.     Dose,  f^j.     Thompson. 
Ferri  liypo[)hosiihitis  syrup  comp.,  complex.     Dose,  f^j.     Procter. 
Ferri  iodidum,  FeL^.     Dose,  grs.  j  to  iij.     Decomposes  in  air. 
Ferri  iodidum  saccharatum,  20  per  cent.  Felj,  with  sugar  of  milk.     Dose,  grs.  ij  to  vj. 

New  tonic  alterative. 
Ferri  iodidi  syrupus,  10  per  cent.  FeTj.     Dose,  TTLx  to  xx.     Light-green  color. 
Ferri  lactas,  Fe(C3?l503)2.     Dose,  grs.  ij  to  v.     Greenish-white. 
Ferri  nitratis  liquor,  6  per  cent.  FejGNOs  in  aqua.     Dose,  Tt\,v  to  xv.     Pale  amber 

color.     Sp.  gr.  1.050. 
Ferri  oxalus,  FeC204H20.     Dose,  grs.  ij.     Lemon-yellow  powder. 
Ferri  oxiduni  hydratum,  Fe26HO.     Dose,  3J  to  3ss.     Reddish-brown  magma. 
Ferri  oxiduni  cum  magnesia,  Fe2(S04)3,  60  parts  to  MgO,  1  part.     Dose,  3J  to  ^ss. 

Light-brown  color. 
Ferri  phosphas.     Dose,  grs.  j  to  x.     Light -green  scales. 
Ferri  prototartras.     Dose,  grs.  v.  to  x.     In  greenish  powder. 
Ferri  pyrophosj^has.     Dose,  grs.  iij  to  vj.     Apple-green  scales. 
Ferri  siibcarbonas.     Dose,  grs.  v  to  5SS.     Ked-brown  powder. 
Ferri  subsulphatis  liquor,  containing  43.7  per  cent,  of  basic  sulphate,  Fe40(S04)5. 

Moiisel's,  ruby  red.     Sp.  gr.  1.555. 
Ferri  sulphas,  FeSO^THoO.     Dose,  gr.  v.     Green  crystals. 
Ferri  sulphas  exsiccatus,  FeSO^HoO.     Dose,  gr.  iij.     "Whitish  powder. 
Ferri  sulphas  grauulata,  Ph.  Br.,        "(^  FeS047H20.    Dose,  gr.  v.  A  pale-green  crystal- 
Ferri  sulphas  prtecipitatus,  JI.  S.  P.,  j      line  powder. 
Ferri  sulphuretum,  FeS.     Dose,  gr.  v.     In  baths. 
Ferri  et  potassii  sulphuretum.     Brown  mass. 

Ferri  superphosphatis  syrup,  grs.  v  to  3J.     Dose,  fjj.     Contains  an  excess  of  H3PO4. 
Ferri  tannas.     Dose,  gr.  x.     Black,  insoluble. 
Ferri  tersulphatis  liquor,  28.7  per  cent.  Fe2(S04)3  in  aqua.     Rich  brown  liquid.     Sp. 

gr.l.320._ 
Ferri  valerianas,  Fe2(C5H'902)6-     Dose,  grs.  j  to  ij.     Reddish  powder. 
Ferrum  dialysatum,  containing  variable  quantities  of  FcjClg  and  Fe203.     Dose,  n\,x 

to  xl.     Deep  red,  transparent  liquid.     Sp.  gr.  about  1.0-4. 
Ferrum  reductum,  metallic  iron  reduced  by  hydrogen.    Dose,  grs.  j  to  iij.    Impalpable 

gray  powder. 

Fen-um,  U.  S.  P.     (Iron.     Fe  =  55.9.) 

This  indispensable  metal  is  too  ^Yell  kno^Yn  to  require  a  description 
of  its  sensible  properties.  It  has  a  specific  gravity  of  7.7 ;  though  not 
acted  on  by  the  dry  atmosphere  or  by  pure  water,  it  is  rapidly  oxidized 
by  -water  containing  carbonic  acid ;  hence  the  production  of  protocar- 
bonate  of  iron  ^yith  eyolution  of  hydrogen ;  the  subsequent  conversion 
of  this  into  hydrated  sesquioxide  constitutes  the  ordinary  phenomenon 
of  rusting.  Its  pm-est  common  form  is  that  of  wire,  or  preferably  card 
22 
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teeth.  Ill  this  form  it  is  officinal,  and  used  to  prepare  the  liquor  ferri 
chloride  and  syrup  ferri  iodide.  The  filings  (ferri  ramenta),  when 
obtained  as  a  residuum  from  the  manufactories,  are  apt  to  be  contami- 
nated with  other  metals.  They  are  also  liable  to  rust,  which  is  objec- 
tionable in  some  instances. 

The  salts  of  iron  used  in  medicine  are  numerous.  They  are  of  two 
classes — the  ferrous,  in  which  the  iron  acts  as  a  bivalent,  and  the  ferne, 
in  which  it  acts  as  a  quadrivalent,  though  apparently  a  trivalent. 
This  system  of  nomenclature  gives  simplicity  and  accuracy,  and  is  now 
ado]3ted  in  all  chemical  and  scientific  works.  It  is  not  yet  adopted  in 
the  Pharmacopoeia,  and  the  terms  are  hence  only  employed  as  synonyms 
in  this  work. 

The  officinal  names  of  the  halogen  and  analogous  compounds  are  like- 
wise different  in  some  instances  from  those  adopted  by  modern  chemists, 
for  while  the  compounds  of  chlorine  are  called  chlorides,  those  of  sulphm* 
have  the  termination  uret;  the  cyanogen  compounds,  formerly  terminated 
in  the  same  way,  are  in  the  recent  edition  called  cyanides  and  ferrocyanides. 

Iron  is  conveniently  recognized  in  its  protosaUs  (ferrous  salts)  by  the 
following  tests.  They  have  pale-green  color  in  solution,  potassa  and 
soda  throw  down  a  white  hydrate,  which  changes  by  exposure  to  the  air 
to  gray,  green,  bluish-black,  and  then  to  the  red  sesquioxide.  Alkaline 
carbonates  affect  them  similarly.  They  are  not  precipitated  by  sul- 
phuretted hydrogen,  as  many  metallic  salts  are,  but  give  a  black  pre- 
cipitate with  alkaline  sulphurets.  They  give  a  nearly  white  precipitate 
when  free  from  sesquisalts,  with  ferrocyanide  of  potassium ;  by  exposm^e 
this  becomes  blue;  by  ferridcyanide  an  intense  blue  is  immediately 
produced.  Tannic  acid  only  blackens  these  salts  when  they  contain 
sesquisalts. 

The  sesquisalts  of  iron  (ferric  salts)  have  generally  a  yellowish-brown 
tint,  but  by  dissolving  an  excess  of  ferric  oxide  become  brownish-red. 
Alkalies  and  alkaline  carbonates  throw  down  a  reel-brown  precipitate 
of  hydrated  sesquioxide;  sulphuretted  hydrogen  converts  them  into 
protosalts  with  precipitation  of  sulphur;  ferrocyanide  of  potassium 
throws  down  Prussian  blue ;  but  the  ferridcyanide  has  no  effect,  except 
upon  protosalts.  Tannic  acid  produces  a  bluisli-black  precipitate,  the 
basis  of  common  black  ink ;  in  the  presence  of  some  vegetable  acids  no 
precipitate  occurs  with  alkalies,  and  no  blackening  with  tannic  acid  if 
the  acid  is  in  excess. 

Perhaps  no  class  of  remedies,  certainly  none  derived  from  the  mineral 
kingdom,  are  so  universally  esteemed  for  tonic  and  astringent  j)roperties 
as  the  salts  of  iron,  and  accordingly  pharmacists  have  expended  much 
ingenuity  and  skill  in  improving  their  quality  and  extending  their  num- 
ber, till  they  have  become  leading  articles  of  materia  medica,  while  some 
of  them,  by  being  formed  into  solutions,  tinctures,  wines,  syrups,  and  i 
elixus,  are  rendered  unusually  eligible  for  common  use. 

The  syllabus  of  the  preparations  of  u-on,  it  will  be  noticed,  is  arranged  ^ 
in  alphabetical  order,  as  being  one  which  is  now  adopted  both  in  pliar- 
macopceias  and  dispensatories,  as  furnishing  the  greatest  facility  for  ■ 
reference. 
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Liquor'  Ferri  Acetatis,  U.  >S.  P.    {Solution  of  Acetate  of  Iron.)    {Solution 

of  Ferric  Acetate.) 

An  jujueous  solution  of  ferric  acetate;  [FegfCgHgOgJo  =  465.8],  con- 
taining]; 3."3  per  cent,  of  the  anhydrous  salts. 

Solution  of  tersulphate  of  iron,  one  hundred  parts         .         .         100 

Glacial  acetic  acid,  twenty-six  parts 26 

Water  of  ammonia,  eighty  parts 80 

Watei', 

Distilled  water,  each,  a  sufficient  quantity. 

To  make  one  hundred  parts 100 

To  the  water  of  ammonia,  diluted  with  200  j)arts  of  cold  water,  add, 
constantly  stirring,  the  solution  of  tersulj^hate  of  iron,  previously  diluted 
with  350  parts  of  cold  water.  Pour  the  whole  on  a  wet  muslin  strainer, 
allow  the  precipitate  to  drain,  then  return  it  to  the  vessel  and  mix  it 
intimately  with  600  parts  of  cold  water,  again  drain  it  on  the  strainer, 
and  repeat  the  operation  until  the  washings  cause  but  a  slight  cloudi- 
ness with  test-solution  of  chloride  of  barium.  Then  allow  the  excess 
of  water  to  drain  off  and  press  the  precipitate,  folded  in  the  strainer, 
until  its  weight  is  reduced  to  70  parts  or  less.  Add  the  precipitate  to 
the  glacial  acetic  acid  contained  in  a  capacious  porcelain  capsule,  and 
stir  occasionally,  until  the  oxide  is  entirely  dissolved.  Finally,  add 
sufficient  cold,  distilled  water  to  make  the  product  weigh  100  parts,  and 
filter,  if  necessary. 

Solution  of  acetate  of  iron  should  be  kept  in  well-stopped  bottles, 
protected  from  light. 

A  dark  red-brown,  transparent  liquid,  of  an  acetous  odor,  a  sweetish, 
faintly  styptic  taste,  and  a  slightly  acid  reaction  Sjj.  gr.  1.160.  The 
diluted  solution  aifords  a  brown-red  precipitate  with  water  of  ammonia, 
and  a  blue  precipitate  with  test-solution  of  ferrocyanide  of  potassium. 
AVhen  heatecl  with  sulphuric  acid,  the  solution  evolves  acetous  vapors. 
If  the  iron  be  completely  precipitated  from  the  solution  by  an  excess  of 
ammonia,  a  jDortion  of  the  filtrate  should  not  yield  a  white  or  a  dark- 
colored  precipitate  wath  hydrosulphuric  acid  (zinc,  copper).  Another 
portion  of  the  filtrate  should  leave  no  fixed  residue  on  evaporation  and 
gentle  ignition  (fixed  alkalies).  A  few  drops  added  to  freshly-prepared 
test-solution  of  ferrocyanide  of  potassium  should  impart  to  the  latter  a 
pure  greenish-brown  color  without  a  trace  of  blue  (absence  of  ferrous 
salt). 

10  gm.  of  the  solution  carefully  evaporated  and  ignited,  after  addition 
of  a  few  drops  of  nitric  acid,  should  yield  a  residue  weighing  1.15  gm. 

In  preparing  this  solution,  the  precipitated  oxide  prepared  in  the  first 
stage  of  the  process  must  be  thoroughly  washed,  otherwise  the  solution 
Avill  precipitate. 

Duflos  has  proposed  a  basic  acetate  as  an  antidote  to  arsenious  and 
arsenic  acid,  especially  when  combined  with  alkalies.  It  is  prepared  by 
completely  saturating  acetic  acid  with  sesqnioxide  of  iron.  The  solu- 
tion contains  re2,Ac,  and  in  cases  of  poisoning  by  arseniates  or  arsenites, 
is  to  be  freely  used,  largely  diluted  with  warm  water. 
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Tlnctura  Ferri  Acetatis,  U.  S,  P.     {Tincture  of  Acetate  of  Iron.)    [Tinc- 
ture of  Ferric  Acetate.) 

Solution  of  acetate  of  iron,  fifty  parts 50 

Alcohol,  thirty  parts 30 

Acetic  ether,  twenty  parts 20     ' 

To  make  one  hundred  parts         .         .         .        .         .        .      100 

Mix  the  alcohol  and  acetic  ether,  and  gradually  add  the  solution  of 
acetate  of  iron,  taking  care  that  the  mixture  remains  cool. 

Keep  the  tincture  in  glass-stoppered  bottles,  in  a  cool  and  dark  place. 

A  clear,  dark  reddish-brown  liquid,  transparent  in  thin  layers,  hav- 
ing the  odor  of  acetic  ether,  an  acidulous  and  astringent  taste,  and  a 
slightly  acid  reaction  Sp.  gr.  about  0,950.  It  is  miscible,  in  all  pro- 
portions, with  water,  without  becoming  turbid.  The  tincture,  diluted 
with  water,  aifords  a  brownish-red  precipitate  with  Avater  of  ammonia, 
and  a  blue  one  with  test-solution  of  ferrocyanide  of  potassium.  When 
mixed  with  sulphuric  acid,  and  gently  warmed,  it  evolves  acetous  vapors. 
If  the  iron  be  completely  precipitated  from  a  portion  of  the  diluted 
tincture  by  excess  of  water  of  ammonia,  the  filtrate  should  not  yield 
either  a  white  or  a  dark-colored  precipitate  with  hydrosulphuric  acid 
(absence  of  zinc,  copper).  Another  portion  of  the  filti^ate  should  not 
leave  any  fixed  residue  on  evaporation  and  gentle  ignition  (absence  of 
fixed  alkalies).  A  few  drops  added  to  freshly-prepared  test-solution  of 
ferricyanide  of  potassium  should  impart  to  the  latter  a  pure  greenish- 
brown  color  without  a  trace  of  blue  (absence  of  ferrous  salt). 

20  gm.  of  the  tincture  carefully  evaporated,  and,  after  addition  of 
a  few  drops  of  nitric  acid,  ignited,  should  yield  a  residue  weighing 
1.12  gm. 

Rademacher's  tinctura  ferri  acetici  is  prepai'ed  by  boiling  an  intimate 
mixture  of  2  oz.  7  dr.  protosulphate  of  iron,  3  oz.  acetate  of  lead,  6  oz. 
of  distilled  water,  and  12  oz.  wine-vinegar,  in  an  iron  vessel,  and,  after 
cooling,  adding  10  oz.  alcohol.  This  mixture  is  set  aside  for  several 
months,  and  when  it  has  assumed  a  deep-red  color  is  filtered  and  pre- 
served. Age  improves  this  tincture  in  taste  and  smell.  It  is  usecl  in 
the  same  cases  as  other  mild  ferruginous  preparations,  in  doses  of  from 
30  to  60  drops. 

Ferrum  Ammoniatmn.     {Ammoniated  Iron.     Flores  Martiales.) 

Subcarbonate  of  iron  is  mixed  wdth  muriatic  acid  in  a  glass  vessel. 
Water  and  sesquichloride  of  iron  are  formed ;  a  solution  of  the  latter  is 
then  evaporated  along  with  a  solution  of  muriate  of  ammonia.  A  mix- 
ture of  the  two  salts  is  the  result,  in  about  the  proportions  of  15  per 
cent,  of  the  former  to  85  of  the  latter. 

It  is  met  with  in  the  shops  in  the  form  of  small  orange-colored  pul- 
verulent grains,  sometimes  quite  crystalline,  having  a  feeble  odor  and 
a  st)^ptic  saline  taste.  It  is  deliquescent  and  soluble  in  diluted  alcohol 
and  water.     It  also  sublimes  almost  without  residue. 

In  consequence  of  the  small  proportion  of  iron  present,  it  is  little 
esteemed  as  a  chalybeate,  and  has  been  omitted  in  the  late  editions 
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of  the  Pharmacopcela.  The  hir^e  aiimuiit  <il'  inui-iate  of  aiiini(jiiia 
contained  in  it  renders  it  altei'ative,  and,  in  Jai'^c  doses,  aperient.  It 
has  been  iised  Avith  advanfciu'c  in  amenoi'rha'a,  sci-ofnla,  etc.  ALso  as  a 
deobstruent  in  ^-laiuhdar  swdlinj^s.     Dose,  gi".  iv  to  x. 

Ferri  Bromidum.    {Jlromidc  of  Iron.    FelJrg  =  215.5.) 

This  salt  is  obtjiined  by  adding  bromine  to  iron  filings,  in  excess,  under 
water,  and  snbmitting  them  to  a  moderate  heat.  When  the  bVniid  assumes 
a  greenish-fellow a|>))earance,  it  is  filtered  and  eva])orated  ]'a])idly  to  diy- 
ness  in  an  iron  vessel.  ])romide  of  ii-on  is  a  l)riek-re(l,  verv  delifjuesceut 
salt,  of  an  acrid,  styptic  taste,  and  re(|uires  t<^  be  lve])t  (;losely  stojij^ed  in 
glass  vials.  This  bromide  has  been  used  quite  extensively  in  Pittsburg, 
Pa.,  as  a  tonic  and  alt.erative,  and  is  considered  by  some  pliysieians  a 
highly  efficacious  preparation. 

8yru])us  Ferri  Bromidi,  U.  S.  P.      {Sijruj)  of  Bromide  of  Iron.) 

A  syrupy  liquid  containing  10  per  cent,  of  ferrous  bromide,  FeBrg  = 
215.5. 

Iron,  in   the  form   of   fine  wire,  and   cut  into   small  pieces, 

thirty  parts 30 

Bromine,  seventy-five  parts 75 

Sugar,  in  coarse  powder,  six  hundred  parts  ....     600 

Distilled  water,  a  sufficient  quantity, 


To  make  one  thousand  parts 1000 

Introduce  the  ii'on  into  a  flask  of  thin  glass  of  suitable  capacity,  add 
to  it  200  parts  of  distilled  water,  and  afterAvard  the  bromine.  Shake 
the  mixture  occasionally  until  the  reaction  ceases  and  the  solution  has 
acquired  a  green  color,  and  has  lost  the  odor  of  bromine.  Place  the 
sugar  in  a  porcelain  capsule,  and  filter  the  solution  of  bromide  of  ii'on 
into  the  sugar.  Rinse  the  flask  and  iron  wire  with  90  parts  of  distilled 
water,  and  pass  the  washings  through  the  filter  into  the  sugar.  Stir  the 
mixture  with  a  porcelain  or  wooden  spatula,  heat  it  to  the  boiling  point 
on  a  sand-bath,  and,  having  strained  the  syrup  through  linen  into  a  tared 
bottle,  add  enough  distilled  water  to  make  the  product  Aveigh  1000  parts. 
Lastly,  shake  the  bottle,  and  transfer  its  contents  to  small  vials,  which 
should  be  completely  filled,  securely  corked,  and  kept  in  a  place  acces- 
sible to  daylight. 

A  transparent,  pale-green  liquid,  odorless,  having  a  sweet,  strongly 
ferruginous  taste,  and  a  neutral  reaction.  With  test-solution  of  ferri- 
cyanide  of  potassium,  it  yields  a  blue  precipitate.  If  a  little  disulphide 
of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  water,  and 
the  whole  agitated,  the  disulphide  will  separate  with  a  yellow  or  bro^^n 
color.  It  should  not  deposit  a  sediment  on  keeping,  and  should  not  tinge 
gelatinized  starch  yellow  (absence  of  free  bromine). 

5.39  gm.  of  the  syrup  should  require  for  complete  precipitation  50  c.c. 
of  the  volumetric  solution  of  nitrate  of  silver  (corresponding  to  10  per 
cent,  of  ferrous  bromide). 

It  is  used  iu  doses  of  from  ^  to  1  fluidrachm  two  or  three  times  daily. 
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Ferri  Carbonas  Saccharatus,  U.  S.  P.     [Saccliarated  Carbonate  of  Iron.)  • 
{Saccharated  Ferrous  Carbonate.)  > 

Sulphate  of  iron,  ten  parts  ....  10 

Bicarbonate  of  sodium,  seven  parts     .         .  7 

Sugar,  in  fine  powder,  sixteen  parts     .         .  '    16 

Distilled  water A  sufficient  quantity. 

Dissolve  the  sulphate  of  iron  in  40  parts  of  hot  distilled  water,  and 
the  bicarbonate  of  sodium  in  100  parts  of  warm  distilled  water  and  filter 
each  solution  separately.  Add  the  solution  of  sulphate  of  iron  gradually 
to  the  solution  of  bicarbonate  of  sodium  contained  in  a  capacious  flask, 
and  mix  thoroughly  by  shaking.  Fill  up  the  flask  with  boiling  distilled 
water  and  set  the  mixture  aside  for  two  hours.  Draw  off  the  super- 
natant liquid  from  the  precipitate  by  means  of  a  siphon,  and  then  fill 
the  flask  again  with  hot  distilled  water  and  shake  it.  Pour  off*  the  clear 
liquid  and  repeat  the  operation  until  the  decanted  liquid  gives  but  a  slight 
turbidity  with  test-solution  of  chloride  of  barium.  Transfer  the  drained 
precipitate  to  a  porcelain  capsule  containing  the  jDOwclered  sugar,  and 
mix  intimately ;  evaporate  the  mixture  to  dryness,  by  means  of  a  water- 
bath,  and  reduce  the  product  to  powder. 

Keep  the  powder  in  small,  well-stopped  vials. 

A  greenish-gray  powder,  gradually  oxidized  by  contact  with  air,  odor- 
less, having  at  first  a  sweetish,  afterward  a  slightly  ferruginous  taste,  and 
a  neutral  reaction.  It  is  only  partially  soluble  in  water  ;  but  completely 
soluble,  with  copious  evolution  of  carbonic  acid  gas,  in  diluted  hydro- 
chloric acid,  forming  a  clear,  yellow  liquid.  This  solution  aflPords  a  blue 
precipitate  Avith  test-solution  either  of  ferrocyanide  or. of  ferricyanide 
of  potassium,  but  should  not  be  rendered  more  than  slightly  turbid  by 
test-solution  of  chloride  of  barium  (limit  of  sulphate). 

If  8  gm.  of  the  saccharated  carbonate  of  iron  be  dissolved  in  water 
with  an  excess  of  hydrochloric  acid,  and  the  solution  mixed  with  33  c.c. 
of  the  volumetric  solution  of  bichromate  of  potassium,  the  mixture 
should  still  afford  a  blue  color  or  precipitate  with  test-solution  of  ferri- 
cyanide of  potassium  (presence  of  at  least  15  per  cent,  of  ferrous  car- 
bonate). 

This  is  a  new  officinal  of  the  present  Pharmacopoeia  designed  to 
facilitate  the  use  of  the  ferrous  carbonate  in  pills  and  mixtures.  The 
dose  is  grs.  iij  to  grs.  x. 

Effervescing  Carbonate  of  Iron."^ 

Take  of  Tartaric  acid 3  troyounces. 

Bicarbonate  of  sodium       ....  5         " 

Sulphate  of  iron 10  drachms. 

Powdered  white  sugar        .         .         .         .  14        " 

Citric  acid 2        " 

Mix  the  sulphate  of  iron  with  the  sugar  and  part  of  the  tartaric  acid. 
Mix  the  citric  acid  with  the  remainder  of  the  tartaric  acid  and  bicar- 
bonate.    Stir  the  two  mixtures  together  and  thoroughly  unite  them  by 

*The  above  formula  is  that  of  Dr.  T.  Skinner,  as  published  in  the  London  Chemist  and 
Druggist,  Nov.,  1861.  See  also  formula  of  Prof.  J.  M.  Maisch,  Proc.  of  Am.  Ph.  Assoc, 
1856,  p.  55. 
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sifting';  tlica  ])iit  llu,'  whole  into  an  o])('n  lufUillic  \'c.-.sc'l,  in  a  \\'atei--batli, 
and  stir  until  it  is  well  granulated.  These  proportions  are  designed  to 
ifurnisli  fom*  grains  of  protoearbonate  of  iron  in  c-vorv  drachm  and  a 
half  (tcaspoonfnl)  of  the  ])o\vdcr,  which  mnst  he  kept  dry  in  a  well- 
stopped  bottle,  and  will  fui-nish  an  elegant  chalybeatf!  ])repai-ation, 
adapted  to  being  dissolved  in  a  glass  of  water  and  taken  during  the 
effervescence  produced. 

Ferri  Chloridum.     {Chloride  of  Iron.     Fe2Clg.l2H20  =  540.2.) 
{Ferric  Chloride.) 

Iron,  ill  the  form  of  fine  wire  and  cut  into  small 

pieces,  fifteen  parts         .....     15 
Hydrochloric  acid,  eighty-six  parts  .         .         .86 
Nitric  acid. 
Distilled  water,  each, A  sufficient  quantity. 

Put  the  iron  wire  into  a  flask  capable  of  holding  double  the  volume 
of  the  intended  product,  pour  upon  it  54  parts  of  hydrochloric  acid  pre- 
viously diluted  with  25  parts  of  water,  and  let  the  mixture  stand  until 
effervescence  ceases;  then  heat  it  to  tlie  boiling  point,  filter  through 
paper,  and  having  rinsed  the  flask  and  iron  wire  Avith  a  little  boiling 
distilled  water,  pass  the  rinsings  through  the  filter.  To  the  filtered 
liquid  add  27  parts  of  hydrochloric  acid,  and  pour  the  mixture  slowly 
and  gradually,  in  a  stream,  into  8  parts  of  nitric  acid,  contained  in  a 
C3apacious  porcelain  vessel.  After  eflervescence  ceases,  apply  heat,  by 
means  of  a  sand-bath,  until  the  liquid  is  freed  from  nitrous  odor,  and 
ceases  to  yield  a  blue  precipitate  with  test-solution  of  ferricyanide  of 
potassium.  Should  this  reagent  produce  a  blue  color,  a  little  more 
nitric  acid  must  be  added,  and  the  excess  evaporated  off.  Then  add  the 
remaining  5  parts  of  hydrochloric  acid,  and  enough  distilled  water  to 
make  the  whole  weigh  60  parts,  and  set  this  aside,  covered  with  glass, 
until  it  forms  a  solid,  crystalline  mass. 

Lastly,  break  it  into  pieces,  and  keep  the  fragments  in  a  glass-stoppered 
bottle,  protected  from  light. 

Orange-yellow,  crystalline  pieces,  very  deliquescent,  odorless  or  having 
a  faint  odor  of  hydrochloric  acid,  a  strongly  styptic  taste,  and  an  acid 
reaction.  Freely  and  wholly  soluble  in  water,  alcohol,  or  ether.  On 
ignition  the  salt  suffers  partial  decomposition.  The  dilute  aqueous  solu- 
tion yields  a  brown-red  precipitate  with  water  of  ammonia,  a  blue  one 
with  test-solution  of  ferrocyanide  of  potassium,  and  a  w^hite  one,  insol- 
uble in  nitric  acid,  with  test-solution  of  nitrate  of  silver. 

If  the  iron  be  completely  precipitated  from  a  solution  of  the  salt  by 
an  excess  of  water  of  ammonia,  the  filtrate  should  not  yield  either  a 
white  or  a  dark  colored  precipitate  with  hydrosulphuric  acid  (zinc,  cop- 
per), nor  should  it  leave  a  fixed  residue  on  evaporation  and  gentle  igni- 
tion (fixed  alkalies).  On  adding  a  clear  crystal  of  ferrous  sulphate  to  a 
cooled  mixture  of  equal  volumes  of  concentrated  sulphuric  acid  and  a 
moderately  dilute  solution  of  the  salt,  the  crystal  should  not  become 
colored  brown,  nor  should  there  be  a  brownish-black  zone  developed 
around  it  (absence  of  nitric  acid).  A  few  drops  of  a  solution  of  the  salt, 
added  to  freshly  prepared  test-solution  of  ferricyanide  of  potassium, 
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should  imj^art  to  the  latter  a  pure  greenish-brown  color  without  a  trace 
of  blue  (absence  of  ferrous  salt).  A  1  per  cent,  solution  of  the  salt  in 
distilled  water,  when  boiled  in  a  test-tube,  should  remain  clear  (absence 
of  oxychloride). 

This  preparation,  made  officinal  in  the  edition  of  1860,  is  directed  to 
be  prepared  by  the  direct  action  of  acid  upon  metallic  iron,  protochloride 
of  iron  results,  which,  by  heating  with  nitric  acid,  is  converted  into  ses- 
quichloride.  HNO3  and  HCl  react  upon  each  other,  liberating  chlorine, 
which  unites  with  the  ferrous  chloride  and  nitric  oxide  which  escapes. 
The  reaction  is  represented  thus  : — 

6FeCl,+6HCl+2HN03  =  2Fe2Cl6  +  2NO+4H20. 

A  gentle  heat  only  is  directed  to  be  used,  so  as  to  prevent  the  evapora- 
tion and  decomposition  of  a  portion  of  the  dissolved  chloride.  The 
salt,  as  obtained  in  this  way,  is  in  yellow  crystalline  masses,  very  deli- 
quescent, and  inconvenient  to  weigh  or  manipulate  with. 

Perchloride  of  iron  has  been  very  highly  recommended,  especially  by 
the  French  surgeons,  for  both  internal  and  external  use,  as  an  astringent. 
Internally,  it  is  used  chiefly  in  the  form  of  S}'rup  in  intestinal  hemor- 
rhages, and  as  a  local  haemostatic  it  has  been  chiefly  used  in  solution 
known  as  Pravaze's  solution,  for  which  an  elaborate  formula  was  pub- 
lished in  a  former  edition  of  this  work.  By  the  above  officinal  process 
we  may  prepare  the  salt  with  great  facility,  and  from  the  salt,  the  solu- 
tion. The  strength  of  the  solution  is,  moreover,  greatly  varied  for  dif- 
ferent purposes — from  n^x  to  ,5ij  to  each  f.5j.  For  internal  use,  gr.  j  to 
gr.  V  may  be  administered  in  a  spoonful  of  syrup.  In  cases  of  obstinate 
local  hemorrhage,  it  is  recommended  to  apply  the  soft,  deliquesced  salt 
by  means  of  a  brush  of  spun  glass,  the  pointed  and  softened  end  of  a 
stick,  or  other  suitable  appliance. 

Solution  of  Perchloride  of  Iron. — The  Prussian  Pharmacopoeia  directs 
an  aqueous  solution  of  sesquichloride  of  iron,  which  contains  10  per 
cent,  of  its  weight  of  iron.  This  is  probably  never  used  internally,  but 
kept  as  a  convenient  solution  for  readily  obtaining  the  peroxide  of  iron, 
and  for  the  preparation  of  the  following : — 

Spiritus  Ferri  Chlorati  ^thereus;  Bestuchefs  Nervine  Tincture; 
Lamotte's  Golden  Props. — It  is  prepared  by  mixing  1  part  (by  weight) 
of  solution  of  perchloride  of  iron  with  li  part  of  strong  alcohol,  and  | 
part  of  ether,  exposing  the  mixture,  in  well-corked  white  bottles,  to  the 
sun  until  it  becomes  colorless,  and,  subsequently,  allowing  it  to  oxidize 
again  in  contact  with  the  air  until  it  has  obtained  a  yellowish  color. 

It  probably  contains  some  chloric  ether  and  acetic  acid,  and  nearly  the 
whole  of  the  u'on  as  a  protosalt.  This  remedy  acquired  much  celebrity 
dm'ing  the  last  century,  and  is  still  much  used  in  Europe  as  a  mild  fer- 
ruginous preparation,  agreeably  modified  by  the  presence  of  ether.  Its 
medium  dose  is  tt^^xxx. 

Syrupus  Ferri  Chloridi. 

Take  of  Chloride  of  iron ^  troyounce. 

Simple  syrup      .        .  ....     1  pint. 
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Mix  (lliivor  to  ta.st<'). 

Dose,  SI  tcj'spooiirnl,  as  a  t<iiii<'  :iiiil  a.~triiimiit,  .-.(l.iidf  <1  fo  weak  ami 
relaxed  coiKlitioiis  ol"  the  stoiiia<|i  .ind  ImiwtI-,  nml  to  aiiaiiiir  -yiiiploiujj 
generally. 

JAaiior  Fcrri  Ch/uridi,  1 1 .  S.  I*.     (,S(jf(ili'>ii  of  ('hlor'nli  of  Jron.)     (So/n- 
lioii  of  Ferric  ( 'hloridi.) 

All  aijiieous  solution  (with  some  free  liydntehloi-ic  aeid)  of  ft-rrie 
chloride;  [lY'^Cl,. --  .'>2  1.2],  <'oii(aiiiinii  .'>7..S  |icr  cent,  of  the  :inli\<lroii- 
sah. 

Iron,  in  tlio  form  of  line  wire  cut  into  .small  i>iece6,  fifteen  parts    1.3 

Hydrochlraic  acid,  eiglity-.six  parts 86 

Nitric  acid, 

Distilled  water,  each,  a  suflicicnt  quantity. 

To  make  one  linndrcd  parts 10() 

]*nt  the  iron  wire  into  a  fla.sk  capable  of  holdintr  douMe  the  vohime 
•of  the  intended  product.  Pour  uj)on  it  54  parts  of  liydrochlorie  acid 
previously  diluted  with  25  parts  of  distilled  water,  and  let  the  mixture 
stand  until  cflcrve.scencc  cca.ses;  then  heat  it  to  the  boilin<r  ])oint,  filter 
throiiuh  paper,  and,  havintj;  rinsed  the  fl;u<k  and  iron  Aviix;  with  a  little 
hoiliiiii",  distilled  water,  ]>ass  the  Avashino;s  throutrh  the  filter.  To  the 
filtered  liquitl  add  27  j)arts  of  hydrochloric  acid,  and  pour  the  mixture, 
slowly  and  gradually,  in  a  stream,  into  8  ])arts  of  nitric  acid  contained 
in  a  caj)aeious  porcelain  vessel.  After  eftervescence  ceases,  apply  heat, 
hy  means  of  a  .sand-bath,  until  the  liquid  is  free  from  nitrous  <xlor; 
then  test  a  small  ])ortion  with  freshly-pre})ared  test-solution  of  ferri- 
eyanide  of  potassium.  Shoidd  this  reagent  produce  a  l)lue  color,  add  a 
little  more  nitric  acid  and  evaporate  otf'  the  excess.  Then  add  the  re- 
maining 5  parts  of  hydrochloric  acid,  and  enough  distilled  water  to 
make  the  Avhole  weigh  100  parts. 

A  i-eddish-brown  liquid,  having  a  faint  odor  of  hydrochloric  acid,  an 
acid,  strongly  .styptic  taste,  and  an  acid  reaction.  Sp.  gr.  1.405.  The 
diluted  solution  affords  a  brown-red  precipitate  "with  Mater  of  annnouia ; 
a  blue  one  with  test-solution  of  ferrocyanide  of  pota.ssiimi,  and  a  Avhite 
one,  iu.soluble  in  nitric  acid,  M'ith  test-sohitiou  of  nitrate  of  silver.  If 
the  iron  be  completely  precipitated  from  a  jtortion  of  the  solution  by 
excess  of  water  of  ammonia,  the  filtrate  .should  not  yield  either  a  white 
or  a  dark-colored  precipitate  with  hydrosulphuric  acid  (zinc,  cojijier). 
Another  portion  of  the  filtrate  should  leave  no  fixed  residue  on  evapo- 
ration and  gentle  ignition  (fixed  alkalies).  On  adding  a  clear  ciystal 
of  ferrous  sulphate  to  a  cooled  mixture  of  equal  volumes  of  concen- 
tr.ited  sul])huric  acid  and  a  moderately  dilute  jjortion  of  the  solution, 
the  crystal  should  not  be  colored  brown,  nor  should  there  be  a  brownish- 
black  zone  developed  around  it  (absence  of  nitric  acid).  A  few  drops 
added  to  fresh ly-prejiared  test-solution  of  ferricvanide  of  potassium 
shoidd  impart  to  the  latter  a  pure  greenish-brown  color  without  a  ti-ace 
of  blue  (absence  of  ferrous  salt).  "On  diluting  3  parts  of  the  solution 
Avith  distilled  Avater  to  100  parts,  and  boiling  in  a  test-tube,  the  liquid 
should  remain  clear  (absence  of  oxychloride). 
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10  gm.  of  the  solution,  when  completely  precipitated  by  excess  of 
water  of  ammonia,  yield  a  precipitate  which,  when  washed,  dried,  and 
ignited,  should  weigh  1.86  gm. 

This  formula  is  a  slight  modification  of  one  proposed  by  Dr.  E.  R. 
Squibb,  and  yields  a  more  uniform  preparation  than  that  obtained  by 
dissolving  subcarbonate  in  the  acid  as  formerly  directed. 


Tinclura  Ferri  ChlorkU,  U.  S.  P.     (Tincture  of  Chloride  of  Iron.) 

Solution  of  chloride  of  iron,  thirty-five  parts       ....      35 
Alcohol,  sixty-five  parts '  .         .65 

To  make  one  hundred  parts 100 

Mix  the  solution  with  the  alcohol,  and  let  it  stand  in  a  closely- 
covered  vessel  at  least  three  months ;  then  transfer  it  to  glass-stoppered 
bottles. 

A  bright,  brownish  liquid  of  a  slightly  ethereal  odor,  a  very  astringent, 
styptic  taste,  and  an  acid  reaction.  Sp.  gr.  about  0.980.  The  tincture 
affords  a  brownish-red  precipitate  with  water  of  ammonia,  a  blue  one 
with  test-solution  of  ferrocyanide  of  potassium,  and  a  white  one,  insol- 
uble in  nitric  acid,  wuth  test-solution  of  nitrate  of  silver.  If  the  iron 
be  completely  precipitated  from  a  portion  of  the  tincture  by  excess  of 
water  of  ammonia,  the  filtrate  should  not  yield  either  a  white  or  a  dark- 
colored  precipitate  with  hydrosuljDhuric  acid  (absence  of  zinc,  copper). 
Another  portion  of  the  filtrate  should  leave  no  fixed  residue  on  evapo- 
ration and  gentle  ignition  (absence  of  fixed  alkalies).  On  adding  a 
clear  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of  equal  volumes 
of  concentrated  sulphuric  acid  and  the  moderately  diluted  tincture,  the 
crystal  should  not  become  brown,  nor  should  there  be  a  brownish-black 
zone  developed  around  it  (absence  of  nitric  acid).  A  few  drops  added 
to  freshly  prepared  test-solution  of  ferricyanide  of  potassium  should 
impart  to  the  latter  a  pure  greenish-brown  color  without  a  trace  of  blue 
(absence  of  ferrous  salt).  On  diluting  8  parts  of  the  tincture  with  dis- 
tilled water  to  100  parts,  and  boiling  in  a  test-tube,  the  liquid  should 
remain  clear  (absence  of  oxy chloride). 

10  gm.  of  the  tincture,  when  completely  precipitated  by  excess  of 
water  of  ammonia,  yield  a  precipitate  which,  when  washed,  dried,  and 
ignited,  should  weigh  0.652  gm. 

This  is  one  of  the  most  popular  of  all  the  iron  preparations ;  'besides 
the  properties  which  are  common  to  these  it  is  astringent,  used  in  passive 
hemorrhages,  and  its  diuretic  jDroperties,  Avhich  are  thought  to  be  owing 
to  the  ethereal  character  which  it  has  in  consequence  of  the  reaction 
betAveen  the  free  acid  and  alcohol,  render  it  applicable  to  a  great  variety 
of  cases.     It  is  also  one  of  the  best  solvents  for  sulphate  of  quinia. 

In  prescribing  this  tincture  it  should  be  remembered  that  the  drops 
are  very  small,  so  that,  although  its  dose  is  from  10  to  20  minims, 
twice  that  number  of  drops  may  be  given.  It  should  not  be  prescribed 
with  strong  mucilage,  which  it  has  the  property  of  gelatinizing.  It  is 
most  frequently  presented  alone,  dropped  into  water. 
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Tincture  Oltro- Muriate  of  Iron.    ( Tctnteless  Tincture  Chloride  of  Iron.) 

Under  this  title  a  preparation  has  been  introduced  by  J.  L.  A.  Creuse, 
of  New  York.  The  advantanges  claimed  for  the  new  preparation  being 
the  absence  of  nauseous  and  styptic  taste,  the  ready  solubility  or  rather 
miscibility  with  water.  Containing  only  a  slight  excess  of  acid,  it  can 
have  little  injurious  effect  on  the  teeth.  It  can  be  mixed  with  astringent 
preparations  of  gentian,  cinchona,  etc.,  without  producing  any  darkening 
or  disagreeable  inkiness. 

The  following  formula  has  been  recommended  by  Professor  Jos.  P. 
Kemington : 

R.  Liq.  ferri  chloridi 1  fluidounce. 

Citric  acid 544  grains. 

Sodium  carbonate 1000      "       or  q.s. 

Distilled  water 1  fluidounce. 

Alcohol A  sufficient  quantity. 

Dissolve  the  citric  acid  in  the  distilled  water,  and  heat  to  the  boiling 
point,  gradually  adding  the  sodium  carbonate  until  the  acid  is  saturated 
(the  quantity  varies  with  the  amount  of  moisture  present  in  either), 
mix  with  the  iron  solution,  which  will  now  acquire  a  beautiful  green 
color,  and  make  up  the  measure  to  4  fluiclounces  with  alcohol.  As  will 
be  seen,  the  strength  of  the  preparation  is  practically  that  of  the  officinal 
tincture,  but  it  is  questionable  if  the  iron  exists  in  the  state  of  chloride. 
The  dose  is  the  same  as  that  of  the  officinal  tincture. 

■  Ferri  Citras,  U.  S.  P.     {Citrate  of  Iron.    YQlQ^TL.O.^.^QYL.f}  =  597.8.) 

(Ferric  Citrate.) 

I  Solution  of  citrate  of  iron  ...         A  convenient  quantity. 

I      Evaporate   the   solution,  at   a   temperature    not   exceeding    60°  C, 
f  (140°  F.),  to  the  consistence  of  syrup,  and  spread  it  on  plates  of  glass, 
'  so  that  when  dry  the  salt  may  be  obtained  in  scales. 
,       Transparent,  garnet-red  scales,  permanent  in  the  air,  odorless,  having 
i  a  very  faint,  ferruginous  taste,  and  an  acid  reaction.     Slowly  but  com- 
pletely soluble  in  cold  water,  and  readily  so  in  boiling  water  ;  insoluble 
I  in  alcohol.     When  strongly  heated,  the  salt  emits  fumes  having  the  odor 
of  burnt  sugar,  and  finally  leaves  a  residue  amounting  to  26  per  cent, 
of  the  original  weight,  which  should   not   have   an   alkaline  reaction 
(absence  of  fixed  alkalies). 

The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
I  darker  by  water  of  ammonia.     If  heated  with  solution  of  potassa,  it 
affords  a  brown-red  precipitate,  Avithout  evolving  any  vapor  of  ammonia. 
;  On  adding  test-solution  of  ferrocyanide  of  potassium  to  an  aqueous  solu- 
\  tion  of  the  salt,  a  bluish-green  color  or  precipitate  is  produced,  which  is 
I  increased  and  rendered  dark  blue  by  the  subsequent  addition  of  hydro- 
chloric acid  (difference  from  citrate  of  iron  and  ammonium).     If  a  solu- 
tion of  the  salt  be  deprived  of  its  iron  bv  boiling:  with  an  excess  of 
j   solution  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated  with 
j   test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boil- 
'    mg,  a  white,  granular  precipitate  will  be  produced.     Dose,  grs.  iij  to  v. 
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Liquor  Ferri  Gitratis,  U.  S.  P.     {Solution  of  Citrate  of  Iron.) 
{Solution  of  Ferrie  Citrate.) 

An  aqueous  solution  of  ferric  citrate  [Fe2{CQl[I^Oy)2  =  489.8]  contain- 
ing about  35.5  per  cent,  of  the  anhydrous  salt. 

Solution  of  tersulphate  of  iron,  one  hundred  and  five  parts  .  105 

Citric  acid,  thirty  parts 30 

Water  of  ammonia,  eighty-four  parts 84 

Water,  a  sufficient  quantity, 

To  make  one  hundred  parts 100 

To  the  water  of  ammonia  previously  diluted  with  200  parts  of  cold 
water,  add,  constantly  stiiTing,  the  solution  of  tersulphate  of  iron  pre- 
viously diluted  with  1000  j)arts  of  cold  water.  Pour  the  whole  on  a  wet 
muslin  strainer,  allow  the  precipitate  to  drain,  then  return  it  to  the  vessel 
and  mix  it  intimately  with  1200  parts  of  cold  water.  Again  drain  it 
on  a  strainer,  and  repeat  the  operation  until  the  washings  cause  but  a 
very  slight  cloudiness  with  test-solution  of  chloride  of  barium ;  then 
allow  the  excess  of  water  to  drain  off  Transfer  the  moist  precipitate 
to  a  porcelain  dish,  add  the  citric  acid,  and  heat  the  mixtm-e,  on  a  water- 
bath,  to  60°  C.  (140°  P.),  stuTing  constantly,  until  the  precipitate  is 
dissolved.  Lastly,  filter  the  liquid  and  evaporate  it,  at  the  above-men- 
tioned temperature,  until  it  weighs  100  parts. 

The  above  process,  which  occurs  under  the  head  of  liquores  in  the 
Pharmacopoeia,  consists  in  the  precipitation  of  hydrated  sesquioxide  of 
iron,  washing  the  magma  with  water,  and  combining  it  with  an  equiv- 
alent of  citric  acid  forming  a  clear  solution.  This  solution  is  convenient 
to  keep  on  hand  for  disjDensing,  and  for  compounding  the  various  liquid 
preparations  containing  the  citrate.  This  salt  is  more  soluble  when 
freshly  prepared  than  when  old,  and  although  it  is  slowly  and  imper- 
fectly soluble  in  cold  water,  under  ordinary  circumstances,  it  is  readily 
obtained  and  kept  in  this  concentrated  solution,  which,  being  of  known 
strength,  may  be  readily  diluted  to  the  point  desired. 

A  dark-brown  liquid,  odorless,  having  a  slightly  ferruginous  taste, 
and  an  acid  reaction.  Sp.  gr.  1.260.  When  allowed  to  evaporate  spon- 
taneously, or  at  a  moderate  heat,  and  spread  on  plates  of  glass,  it  forms 
transparent,  garnet-red  scales,  which  are  easily  detached  from  the  glass. 
100  parts  of  the  solution  thus  treated  yield  43  to  44  parts  of  scales, 
Avhich,  when  comj)letely  incinerated,  leave  11  parts  of  residue.  The 
solution  is  not  precipitated  but  only  rendered  darker  by  water  of  ammonia. 
If  heated  Avith  solution  of  potassa,  it  aifords  a  brown-red  precipitate 
without  evolving  any  vapor  of  ammonia.  If  a  small  quantity  of  the 
solution  be  deprived  of  its  iron  by  boiling  with  an  excess  of  solution  of 
potassa,  the  concentrated  and  cooled  iiltrate  precipitated  by  test-solution 
of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boiling,  a  white, 
granular  precipitate  will  be  produced.  On  adding  test-solution  of  ferro- 
cyanide  of  potassium  to  the  diluted  solution,  a  bluish-green  color  or 
precipitate  is  produced,  which  is  increased  and  rendered  dark-blue  by 
tho  subsequent  addition  of  hydrochloric  acid. 
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Mistura  Ferri  et  Ammonii  Acetatis,  U.  S.  P.     {^Mixture  of  Acetate  of 
Iron  and  Ammonium.)     [Basham's  Mixture,) 

Tincture  of  chloride  of  iron,  two  parts 2 

Diluted  acetic  acid,  three  parts 3 

Solution  of  acetate  of  ammonium,  twenty  parts  .         .         .        .20 

Elixir  of  orange,  ten  parts 10 

Syrup,  fifteen  parts 15 

Water,  fifty  parts 50 

To  make  one  hundred  parts 100 

To  the  solution  of  acetate  of  ammonium,  previously  mixed  with  the 
diluted  acetic  acid,  add  the  tincture  of  chloride  of  iron,  and  then  the 
elixir  of  orange,  syrup,  and  water,  and  mix  the  whole  thoroughly. 

This  is  one  of  the  most  popular  preparations  of  iron,  and  certainly 
deserves  a  prominent  position  among  the  pharmaceutical  preparations  of 
that  metal.  It  seems  to  possess  all  the  tonic  effects  of  tincture  ferri  chlo- 
ride, and,  owing  to  the  free  acids  which  it  contains,  it  acts  as  a  diuretic. 
It  is  especially  recommended  in  renal  aifections  in  doses  of  J  fluidounce, 
largely  diluted,  and,  when  dispensed,  should  be  freshly  prepared. 


Ferri  et  Ammonii  Citras,  U.  S.  P.     ( Citrate  of  Iron  and  Ammonium. 
Ammonio-FerriG  Citrate.) 

Solution  of  citrate  of  iron,  three  parts     ......     3 

Water  of  ammonia,  one  part 1 

Mix  the  solution  of  citrate  of  iron  with  the  water  of  ammonia,  evap- 
orate the  mixture  at  a  temperature  not  exceeding  60°  C.  (140°  F.),  to 
the  consistence  of  syrup,  and  spread  it  on  plates  of  glass,  so  that,  when 
dry,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  well-stopped  bottles  in  a  dark  place. 

Transparent,  garnet-red  scales,  deliquescent  on  exposure  to  damp  air, 
odorless,  having  a  saline,  mildly  ferruginous  taste,  and  a  neutral  reaction. 
Readily  and  wholly  soluble  in  water;  insoluble  in  alcohol.  When 
strongly  heated,  the  salt  emits  fumes  having  the  odor  of  burnt  sugar, 
and,  finally,  leaves  a  residue  amounting  to  about  25  per  cent,  of  the 
original  weight,  which  should  not  have  an  alkaline  reaction  (absence  of 
fixed  alkalies). 

The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
darker,  by  water  of  ammonia.  If  heated  with  solution  of  potassa,  it 
aifords  a  brown-red  precipitate,  and  vapor  of  ammonia  is  evolved.  On 
adding  test-solution  of  ferrocyanide  of  potassium  to  an  aqueous  solution 
of  the  salt,  no  blue  color  or  precipitate  is  produced  unless  the  solution  is 
acidulated  with  hydrochloric  acid  (diiference  from  citrate  of  iron).  If 
a  solution  of  the  salt  be  deprived  of  its  iron  by  boiling  Avith  an  excess 
of  solution  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated 
with  test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to 
boiling,  a  white  granular  precipitate  will  be  produced. 
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Syrup  of  Phosphate  of  Iron  and  Ammonium.     (Joseph  Roberts.) 


Take  of  Sulphate  of  iron  . 

Phosphate  of  sodium  . 
Glacial  phosplioric  acid 
Liquor  ammonia 
Sugar     .... 
Water   .... 


278  grains. 
359       " 
396       " 
Sufficient. 
5j  ounces. 
Sufficient. 


Dissolve  the  phosphate  of  sodium  and  the  sulphate  of  iron  separately. 
Mix  the  solutions,  and  Avash  the  resulting  precipitate  of  phosphate  of  hon. 
Then  to  one-half  the  phosphoric  acid,  dissolved  in  1  ounce  of  water,  add 
water  of  ammonia  until  it  is  saturated.  To  the  other  half  of  the  phos- 
phoric acid,  dissolved  in  a  like  quantity  of  Avater,  add  the  moist  phos- 
phate of  iron,  and  dissolve  by  a  gentle  heat ;  then  acid  the  solution  of 
phosphate  of  ammonium  and  the  sugar,  and  evaporate  to  7  fluidouuces. 
This  preparation  contains  4|^  grains  of  jDhosphate  of  iron,  4J  grains  of 
phosphate  of  ammonium,  and  3J  grains  of  phosphoric  acid,  to  a  flui- 
drachm  or  teaspoonful. 

It  is  remarkable  for  holding  the  ferruginous  phosphate  permanently 
in  perfect  solution.     The  dose  is  a  teaspoonful  or  less. 

Ferri  et  Ammonii  Sulphas,  U.  S.  P.  {Sulphate  of  Iron  and  Ammonium. 
re2(NH,)2(SOJ,24H20  =  963.8.)  {Ammonio-FerriG  Sulphate.  Am- 
monio-Ferric  Alum.) 

Sulphate  of  iron  and  ammonium  should  be  kept  in  well-stopped 

bottles. 

Take  of  Solution  of  tersulphate  of  iron     .         .        .2  pints. 

Sulphate  of  ammonium        .         .        .         •     4J  troyounces. 

Heat  the  solution  of  tersulphate  of  iron  to  the  boiling-point,  add  the 
sulphate  of  ammonium,  stirring  until  it  is  dissolved,  and  set  the  liquid 
aside  to  crystallize.  Wash  the  crystals  quickly  Avith  very  cold  water, 
"wrap  them  in  bibulous  paper,  and  dry  them  in  the  open  air. 

Pale  violet,  octahedral  crystals,  efflorescent  on  exposm-e  to  air,  odor- 
less, having  an  acid,  styptic  taste,  and  a  slightly  acid  reaction.  Soluble 
in  3  parts  of  Avater  at  15°  C.  (59°  F.),  and  in  0.8  part  of  boiling  AA^ater; 
insoluble  in  alcohol.  AVhen  strongly  heated,  the  crystals  fuse,  lose  their 
Avater  of  crystallization,  SAvell  up,  and  finally  leaA^e  a  pale-broAA^n  residue. 
The  aqueous  solution  of  the  salt  yields  a  blue  precipitate  AAath  test-solu- 
tion of  ferrocyanide  of  potassium.  With  solution  of  potassa  it  affords 
a  broAAm-recl  precipitate,  and,  if  the  mixture  be  heated,  A'apor  of  ammo- 
nia is  evolved.  With  test-solution  of  chloride  of  barium  it  produces  a 
Avhite  precipitate  insoluble  in  hydrochloric  acid. 

If  all  the  iron  be  precipitated  from  a  solution  of  the  salt  by  heating 
with  an  excess  of  solution  of  potassa,  the  resulting  filtrate,  when  mixed 
and  heated  with  test-solution  of  chloride  of  ammonium  in  excess,  should 
not  yield  a  Avhite,  gelatinous  precipitate  (absence  of  aluminium). 

Its  peculiar  merit  consists  in  its  marked  astriugency  AAdtliout  the 
stimulating  properties  of  some  of  this  class  of  salts.  It  is  easily 
assimilated  AA'hen  taken  internally.     Dose,  3  to  6  grains ;  Avhile  it  con- 
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trols  excessive  <liscli:ir<i<s,  il  i-  iificn  ii-criil  in  ciincetin;;  tlieir  (•aii>e.  It 
Ih,  |)('i'li;i])s,  more  eiii|)l(»\('(l  as  an  iiijeeiinn  in  lencf.rrlHea  tlian  lor  any 
otlH!!'  use;  tlie  j>r<)|)(»rli<»ns  j)reseril)e(l  loi- tliis  pni'pose  may  vary  from 
i  an  ouii(;e  to  1  onnce  to  (he  pint.  It  lias  a  wide  rani^c  of  applieatioii, 
an<l  may  l)<!  aj)pli(.'(l  as  alum  is  in  the  form  ol"  jiowder  <lilute<|  w  ith  sn<^ar. 

Ferri  ct  Ammonii  Tartras,  U.  S.  I*.     ( TartrdLe  o/'  Ir(jii  and  Amino nlum.) 
(u  1  imiionio  ■  Ferric  Tartrate.) 

Sdliilion  (if  lersiil|ili;ile  of  iron,  ninety  parts  ')() 

Tartaric,  aciil,  .^ixly  parts  ....  00 

Water  of  ammonia,  .seventy-two  j)art.s    .         .  72 

C'arhonatc  of  ammonium. 

Distilled  water, 

Water,  each, A  sufficient  quantity. 

H'o  the  water  of  ammonia,  ])reviously  diluletl  with  180  parts  of"  cold 
water,  add,  constantly  stirrinn',  tlie  solution  of  tersulphatc  of  iron,  pre- 
A'iously  diluted  Nvitli  iXJU  [)arts  of  cold  \vater.  Pour  the  whole  on  a  wet 
imislin  strainer,  allow  the  precipitate  to  drain,  then  return  it  to  the 
vessel,  and  mix  it  intimately  with  1000  parts  of  cold  water.  A<rain 
drain  it  on  the  strainer,  and  repeat  the  o])eration  once,  or  oftener,  until 
the  washings  cause  but  a  slight  cloudiness  with  test-solution  of  chloride 
of  barium.  Then  allow  the  precipitate  to  drain  com])letely.  Dissolve 
one-half  of  the  tartaric  acid  in  130  parts  of  distilled  water,  neutralize 
the  solution  exactly  with  carbonate  of  annnoniuni,  then  add  the  other 
half  of  the  tartaric  acid,  and  dissolve  by  tlie  application  of  a  gentle 
heat.  Then,  while  continuing  the  heat,  M-hich  should  not  exceed  60°  C. 
(140°  F.),  add  the  magma  of  hydrated  oxide  of  iron,  in  small  portions 
at  a  time,  until  it  is  no  longer  dissolved.  Filter  the  solution,  evaporate 
it,  at  the  before-mentioned  temperature,  to  the  consistence  of  syrup,  and 
spread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained 
in  scales. 

Keep  the  product  in  well-stopped  bottles,  in  a  dark  place. 

Transparent  scales,  varying  in  color  from  garnet-red  to  yellowish- 
brown,  only  slightly  deliquescent,  without  odor,  having  a  sweetish  and 
slightly  ferruginous  taste,  and  a  neutral  reaction.  Very  soluble  in  Avater, 
but  insoluble  in  alcohol.  When  strongly  heated,  the  salt  emits  fumes 
having  the  odor  of  burnt  sugar,  and  finally  leaves  a  residue  amounting 
to  about  25  per  cent,  of  the  original  weight,  which  should  not  have  an 
alkaline  reaction  (absence  of  fixed  alkalies). 

The  aqueous  solution  of  the  salt  is  not  precii^itated,  but  is  rendered 
darker  by  water  of  ammonia.  If  heated  Avith  solution  of  potassa,  it 
yi(dds  a  brown-red  precipitate,  and  vapor  of  ammonia  is  evolved.  On 
adding  test-solution  of  ferrocyanide  of  potassium  to  an  acpieous  solution 
of  the  salt,  no  blue  color  or  precipitate  is  produced  unless  the  solution 
is  acidulated  with  hydrochloric  acid.  If  a  solution  of  the  .*alt  be  depriA-ed 
of  iron,  by  boiling  M'ith  an  excess  of  solution  of  soda,  the  concentrated 
and  cooled  filtrate,  when  supersaturated  with  acetic  acid,  will  afibrd  a 
white,  crystalline  precipitate. 

This  is  used  for  the  same  purposes  as  the  ammouio  citrate,  and  is 
given  in  doses  of  gr.  x  to  xx. 
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Parrish's  Compound  Syrup 

of  Phosphates. 

Take  of  Protosulphate  of  iron 

5x. 

Phospate  of  sodium  . 

.       5xij. 

Phosphate  of  calcium 

oxij. 

Phosphoric  acid,  glacial     . 

3xx. 

Carbonate  of  sodium 

9ij- 

Cai'bonate  of  potassium     . 

3j- 

Muriatic  acid, 

Water  of  ammonia,  of  each 

Sufficient. 

Powdered  cochineal  . 

5ij- 

Water           ..... 

Sufficient. 

Sugar           ..... 

Ibij  gviij,  offic. 

Orange-flower  water  . 

.     m- 

Dissolve  the  sulphate  of  iron  in  f^ij  of  boiling  water,  and  the  phos- 
phate of  sodium  in  foiv  of  boiling  water.  Mix  the  solutions,  and  wash 
the  precipitated  phosphate  of  iron  till  the  washings  are  tasteless.  Dis- 
solve the  phosphate  of  calcium  in  4  fluidounces  of  boiling  water  mth 
sufficient  muriatic  acid  to  make  a  clear  solution ;  when  cool  precipitate 
it  with  water  of  ammonia,  and  wash  the  precipitate. 

To  the  freshly-precipitated  phosphates,  as  thus  prepared,  add  the 
phosphoric  acid  previously  dissolved  in  water ;  when  clear  add  the  car- 
bonates of  sodium  and  potassium,  previously  dissolved  in  water,  and 
muriatic  acid  to  dissolve  any  precipitate.  Now  dilute  with  water  till  it 
reaches  the  measure  of  22  fluidounces,  add  the  sugar,  and  towards  the 
last,  the  cochineal ;  dissolve  by  the  aid  of  heat,  strain,  and  when  cool 
add  the  orange-flower  water. 

As  thus  made,  each  teaspoonful  contains  about  2|  grains  of  phos- 
phate of  calcium,  1  grain  of  phosphate  of  iron,  with  fractions  of  a 
grain  of  phosphates  of  sodium  and  potassium,  besides  free  phosphoric 
and  hydrochloric  acids.  The  solution  is  perfect,  the  taste  agreeably 
acid,  and  the  flavor  pleasant.  The  disposition  to  precipitate  a  bulky 
sediment  of  the  insoluble  phosphates  is  one  of  the  greatest  annoyances 
in  this  preparation,  when  made  on  a  large  scale,  and  can  be  obviated 
best  by  substituting  hydrochloric  acid  for  a  suitable  portion  of  the  phos- 
phoric acid  used,  taking  care  to  separate  the  liquid  into  two  portions, 
and  adding  the  carbonate  of  sodium  and  potassium  to  that  consisting 
exclusively  of  the  phosphoric  acid  solution,  lest  portions  of  chloride  of 
sodium  and  chloride  of  potassium  should  be  formed  and  contaminate 
the  resulting  solution. 

Owing  to  the  uncertain  strength  of  phosphoric  acid  of  commerce, 
being  a  mixture  of  the  monobasic,  bibasic,  and  tribasic  acids,  as  described 
under  that  head,  and  always  being  contaminated  with  earthy  phosphates, 
there  is  some  uncertainty  about  the  proportions  to  be  employed  in  the 
above  formula.  These  considerations  have  induced  the  trial  of  a 
method  by  double  decomposition,  which  should  always  furnish  a  uni- 
form strength  of  acid  from  a  cheap  and  accessible  source. 

E.  Scheffer,  of  Louisville,  Ky.,  has  proposed  to  take  49.25  drachms 
of  phosphate  of  calcium,  34.125  monohydrated  sulphuric  acid,  diluted 
with  three  times  its  weight  of  water,  put  them  in  a  thin  dish  and  heat 
on  a  water-bath  for  half  a  day.  By  this  process  only  37.25  drachms 
of  phosphate  of  lime  will  be  decomposed  by  the  sulphm^ic  acid,  which 
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cotnbinc'H  with  til ('  lime  ol"  llu'sc  :',7.'2'>  (Iniclmi.-  to  l"ni-iii  -iil|tli:ii<-  <if 
)  (illciiim,  wliilc  (Iw  pliosplioric  ;i<i(l  is  set  free  and  liolds  tlx-  otlici-  12 
(Inu'linis  ol'  phosplialf  ol"  cMlcimii  in  soliifioii.  Alter  it  lias  cooled,  tin; 
nui^ina  is  prc'sscd,  niaccralcd  willi  IVesli  \vat<T,  and  ajxain  |tr<'sscd,  and 
tho  li(|uid  evaporated,  it"  iieee.ssury,  to  20  liuidouiices,  eooled,  and  liltered. 
The  p!iosj)lia(e  of  iron  and  cjirbonatcs  of  poUissiuin  and  scMlium  are 
now  added   as   in    my  own    i'e(i|)e,  and   the   whole   made   info   a   synij) 

The  washinii;  of  the  preeij)italed  sulphate  of  ealeinm  is  best  [x-i'lornied 
in  a  funnel,  the  water  l)ein<;  thrown  u[)on  the  middle  in  a  kind  of 
reservoir  formed  by  raisin<2;  the  pre('i[)itiitc  on  the  sides  of  the  runnel; 
the  last  portions  are  collected  separately  and  evaporated  until,  w  ith  the 
stronti;er  portion,  they  have  the  desired  measure. 

Dr.  -Iose])h  ( r.  Richardson,  of  Philadel|>hia,  has  proposed  to  use 
citric  acid  as  the  solvent  for  phosj)hates  in  the  compoinid  syrup;  this 
substitution,  thouuh  probably  inodifyin<i;  the  therapeutic  properties  of 
the  [)reparation,  furnishes  it  in  a  very  agreeable  form.  His  reei})e  from 
the  American  Journal  of  FharniaGy,  vol.  xxx.,  p.  19,  was  published  in 
the  second  edition  of  this  work. 

ITnder  the  name  of  chemical  food  this  preparation  has  attained  a  wide 
po])ularity  with  the  medical  profession  both  in  this  country  and  Great 
Britain. 

The  excess  of  acid,  though  in  a  few  cases  disagreeing  with  the  stomach, 
is  perhaps  generally  useful  in  promoting  the  efficiency  of  the  medicine, 
as  a  tonic  to  the  digestive  function.  It  may  be  avoided  when  objection- 
able by  presenting  the  insoluble  phosphates  in  a  hydrated  form,  as  sug- 
gested by  Prof.  Procter,  thus : — 

Si/rup  of  the  Undissolved  Phosphates. 

Take  of  Ferrous  sulphate  cryst 51) ■ 

Calcii  chloride  cryst o'^S- 

Sodii  phosphate  cryst .  o'^'h- 

Syrup  of  ginger, 

Distilled  water,  of  each fSiv. 

Triturate  the  chloride  of  calcium  with  the  phosphate  of  sodium  and 

[|  3  fluidouuces  of  the  water,  till  the  decomposition  is  complete  aud  a 

i  smooth  mixture  is  obtained,  then  add  the  syrup  aud  finally  the  sulphate 

of  iron,  previously  dissolved  in  a  fluidounce  of  the  water.     The  result- 

}  ing  mixture  consists  of  the  hycbated  phosphates  of  iron  aud  calcium, 

with  about  2  drachms  of  sulphate  of  sodium  and  a  little  common  salt, 

the  whole  suspended  and  rendered  palatable  by  the  syrup. 

Ferri  et  Magnesia  Citras. 

\       It  appears  in  greenish-yellow  scales,  which  are  obtained  by  dissolving 

freshly  precipitated  sesquioxide  of  iron  in  citric  acid,  saturating  with 

I   cai'bonate  of  magnesium  and  evaporating.     It  has  a  sweetish,  slightly 

i   ferruginous  taste,  aud  is  soluble  in  AMiter.     It  is  used  iu  some  cases  as  a 

mild  chalybeate,  which  is  easily  assimilated,  and  is  given  iu  doses  of 

firom  3  to  12  grains. 

23 
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Ferri  et  Fotassii  Tartras,  U.  S.  P.      {Tartrate  of  Iron  and  Potassium.) 
(Potassio- Ferric  Tartrate.) 

Solution  of  tersulphate  of  iron,  twelve  parts  .  12 

Bitartrate  of  potassium,  four  parts    ...     4 

Distilled  water,  thirty-two  parts        .         .       ' .  32 

Water  of  ammonia, 

Water,  each A  sufficient  quantitj'.     M 

To  10  parts  of  water  of  ammonia,  diluted  with  20  parts  of  cold  water, 
add,  constantly  stirring,  the  solution  of  tersulphate  of  iron,  previously 
diluted  with  100  j)arts  of  cold  water.  Pour  the  whole  on  a  wet  muslin 
strainer,  allow  the  precipitate  to  drain,  then  return  it  to  the  vessel  and 
mix  it  intimately  with  120  parts  of  cold  water.  Again  drain  it  on  the 
strainer,  and  repeat  the  operation  once,  or  oftener,  until  the  washings 
produce  but  a  slight  cloudiness  with  test-solution  of  chloride  of  barium. 
Put  the  drained  precipitate  into  a  stoneware  or  porcelain  vessel,  add  to 
it  32  parts  of  distilled  water,  heat  the  mixture,  on  a  water-bath,  to  a 
temperature  not  exceeding  60°  C,  (140°  F.),  add  the  bitartrate  of  jjotas- 
sium,  and  stir  until  the  hydra  ted  oxide  of  iron  is  dissolved.  Filter 
while  hot,  and  let  the  filtrate  stand  in  a  cool,  dark  place  for  twenty-four 
hours ;  then  stir  it  well  with  a  porcelain  or  glass  spatula,  so  that  the 
precipitate  which  has  formed  in  it  may  be  thoroughly  incorporated  with 
the  liquid.  Now  add,  very  cautiously,  just  enough  water  of  ammonia 
to  dissolve  the  precipitate,  evaporate  the  solution,  in  a  porcelain  vessel, 
to  the  consistence  of  thick  syrup,  and  sj)read  it  on  j)lates  of  glass,  so 
that,  when  dry,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  well-stopped  bottles,  in  a  dark  jjlace. 

The  reaction  in  this  case  is  very  simple,  but  it  is  well  to  explain  it, 
as  the  student  will  notice  that  there  are  other  preparations  made  in  a 
similar  manner ;  the  ferric  oxide  neutralizes  one  molecule  of  tartrate 
acid  and  forms  the  double  salt  of  iron  and  potassium. 

Transparent,  garnet-red  scales,  only  slightly  deliquescent,  without  odor, 
having  a  sweetish,  slightly  ferruginous  taste,  and  a  neutral  reaction. 
Very  soluble  in  water,  but  insoluble  in  alcohol.  When  strongly  heated, 
the  salt  emits  fumes  having  the  odor  of  burnt  sugar,  and  finally  leaves 
a  dark-brown  residue,  having  a  strongly  alkaline  reaction  and  effervesc- 
ing with  acids. 

The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
darker  by  water  of  ammonia.  If  heated  with  solution  of  potassa,  it 
affords  a  brown-red  precipitate,  and  a  slight  odor  of  ammonia  is  evolved. 
On  adding  test-solution  of  ferrocyanide  of  potassium  to  an  aqueous 
solution  of  the  salt,  no  blue  color  or  precij)itate  is  produced,  unless  the 
solution  is  acidulated  with  hydrochloric  acid.  If  a  solution  of  the  salt 
be  deprived  of  its  iron  by  boiling  with  an  excess  of  solution  of  soda, 
the  concentrated  and  cooled  filtrate,  when  supersaturated  mth  acetic  acid, 
will  aiford  a  white,  crystalline  precipitate. 

Its  astringency  is  much  less  than  that  of  the  ferruginous  preparations 
generally,  and  its  stimulating  influence  less  obvious.  From  its  slight 
taste  and  ready  solubility,  it  is  one  of  the  best  preparations  for  children. 
Dose,  gr.  x  to  xx. 
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Ferri  <l  (Juiiiin"   ('ilr<is,  U.  8.  P.       (Cllralr  of  Jron  and  Quiniiu.) 

(Frrr!  rl  (hti„in   Cifnis,  PIkii'ih.,  1870.) 

Citrate  of  injii,  cijjlity-eij^lit  p.'iit- 88 

Quinine,  dried  <il  KHI''  (J.  (l'12''  F.),  uiilil  it  ccii-cs  to  l<.s(!  weight, 

twelve  j)!irls  . .         .12 

Distilled  Wiitcr,  :i  sullicicut  (jU.intity, 

To  make  one  liiindrcd  |p;irt.s     .......  lOO 

Di.ssolvc  (Ik' <'ilf:dc  ()("  inm  in  HIO  paft.-^  of  (li.>^till('(l  \v:it<T,  Ia' licMtin;^ 
on  a  wator-hiith,  at  a  tcniperatiii-e  not  (■xoeediiijr  0()°  C.  (140*^  F.).  To 
this  solution  add  the  (|uinino,  and  .stir  con.stantly  until  it  i.s  di.ssolved. 
Ijiistly,  evaporate  tlie  solution,  at  a  teni])eratiu'e  not  exceeding  00°  C. 
(140°  F.),  to  the  consi.stence  ol"  syrn|),  and  >|H'ead  it  (»n  ])Iates  of  glass, 
80  tliat,  when  dry,  the  salt  may  he  obtained  in  scales. 

Keej)  the  prochict  in  Avell-sto])])ed  bottles  in  a  dark  ])laee. 

Trans[)arcnt,  thin  scales,  varying  in  color  from  reddish-brown  to  yel- 
lowish-brown, slo^vly  deliquescent  on  exposure  to  air,  odorless,  having  a 
bitter  and  mildly  ferruginous  taste,  and  a  sliglitly  acid  reactitni.  Slowly, 
but  wholly,  soluble  in  cold  water,  more  readily  so  in  hot  water,  and  but 
sligluly  .>^olnble  in  alcohol.  When  strongly  heated,  the  .sdt  emits  fumes 
having  the  otlor  of  burnt  sugar,  and,  finally,  leaves  a  residue  Mhich  should 
not  have  an  alkaline  reaction  (absence  of  fixed  alkalies).  On  supersat- 
urating the  aqueous  solution  of  the  salt  Avith  a  slight  excess  of  water  of 
ammonia,  the  color  of  the  liquid  is  deepened,  and  a  white  curdy  precip- 
itate is  thrown  down,  which  is  soluble  in  ether,  and  answers  to  the  reac- 
tions of  quinine  (see  Quinina).  A  small  portion  of  the  filtrate,  when 
mixed  with  test-solution  of  ferrocyanide  of  i)ota.ssium,  does  not  i)roduce 
a  blue  color  or  precipitate  unless  it  is  acidulated  Avith  hydrochloric  acid. 
If  another  portion  of  the  filtrate  be  dej)rived  of  its  iron  by  boiling  Avith 
an  excess  of  potassa,  the  concentrated  and  cooled  filtrate  ])reci]>itated  by 
test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boil- 
ing, a  Avhite  granular  precijiitate  Avill  be  produced.  On  heating  the 
solution  of  the  salt  Avitli  potassa,  no  vapor  of  animouia  should  be 
evolved. 

The  salt  contains  12  per  cent,  of  dry  Cjuinine.  It  may  be  as.sayed  as 
follows:  Dissoh^e  4  gm.  of  the  scales  in  30  c.c.  of  Avater,  in  a  cap.-^ule, 
\\ith  the  aid  of  heat.  Cool,  and  transfer  the  solution  to  a  gla.ss  .sepa- 
rator, rinsing  the  capsule ;  add  au  aqueous  solution  of  0.5  gm.  of 
tartaric  acid,  and  then  solution  of  soda  in  decided  excess.  Extract  the 
alkaloid  by  agitating  the  mixture  Avith  four  successiA'e  portions  of  chlo- 
rofi)rm,  each  of  15  c.c.  Separate  the  chloroformic  layers,  mix  them, 
evaporate  them  in  a  Aveighed  cai)sule,  on  a  Avater-bath,  and  dry  the 
residue  at  a  temperature" of  100°  C.  (212°  FX  It  should  weigh 
0.4S  gm. 

This  preparation  is  one  of  the  most  popular  of  the  iron  tonics,  and, 
Avhen  containing  the  full  projiortiou  of  quinine,  is  deserA'edly  so.  Much 
of  the  connnercial  salt  is  far  lielow  the  standard,  and  CA-ery  apothecary 
siiould  be  jiartieular  as  to  the  quality  of  the  article  he  di.-^penses.  The 
dose  is  gr.  ij  to  gr.  y. 
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Liquor  Ferri  et  Quinince  (Jitratis,  U.  S.  P.    (Solution  of  Citrate  of  Iron 

and  Quinine.) 

Citrate  of  iron  and  ammonium,  sixty-live  parts    .         .        .         .65 
Quinine,  dried  at  100°  C.  (212°  F.),  until  it  ceases  to  lose  weight, 

twelve  parts 12 

Citric  acid,  twenty-eight  parts 28 

Alcohol,  thirty  parts 30 

Distilled  water,  a  sufficient  quantity 

To  make  two  hundred  parts 200 

Dissolve  the  citrate  of  iron  and  ammoninm  in  200  parts  of  distilled 
water,  contained  in  a  tared  porcelain  capsule,  heat  the  solution  to  60°  C. 
(140°  F.)  on  a  water-bath,  add  the  citric  acid,  and,  Avhen  it  is  dissolved, 
add  the  quinine,  stirring  the  mixture  until  a  perfect  solution  has  been 
obtained.  Evaporate  this  to  160  parts,  allow  it  to  cool,  add  the  alco- 
hol, and  finally  enough  distilled  water  to  make  the  solution  weigh  200 
parts. 

A  dark  greenish-yellow  to  yellowish-brown  liquid,  transparent  in  thin 
layers,  odorless,  having  a  bitter  and  mildly  ferruginous  taste,  and  slightly 
acid  reaction.  On  supersaturating  the  diluted  solution  with  a  slight  ex- 
cess of  ammonia,  the  color  of  the  liquid  is  deepened,  and  a  white,  curdy 
precipitate  is  thrown  dOwn,  which  is  soluble  in  ether,  and  answers  to  the 
reaction  of  quinine  (see  Quinina).  A  small  portion  of  the  filtrate,  when 
mixed  with  test-solution  of  ferrocyanide  of  potassium,  does  not  produce 
a  blue  color,  or  precipitate,  unless  it  is  acidulated  with  hydrochloric  acid. 
If  another  portion  of  the  filtrate  be  deprived  of  its  iron  by  boiling  with 
an  excess  of  potassa,  the  concentrated  and  cooled  filtrate  precijDitated  by 
test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boil- 
ing, a  white  granular  precipitate  is  produced.  On  heating  the  solution 
with  potassa,  vapor  of  ammonia  is  evolved. 

The  solution  contains  6  per  cent,  of  quinine.  It  may  be  assayed  as 
follows :  Dilute  8  gm.  of  the  solution  with  water  to  30  c.c. ;  introduce 
it,  with  any  rinsings,  into  a  glass  separator,  add  an  aqueoas  solution  of 
0.5  gm.  of  tartaric  acid,  and  then  solution  of  soda  in  decided  excess. 
Extract  the  alkaloid  by  agitating  the  mixture  with  four  successive  por- 
tions of  chloroform,  each  of  15  c.c.  Separate  the  chloroformic  layers, 
mix  them,  evaporate  them  in  a  weighed  capsule,  on  a  water-bath,  and 
dry  the  residue  at  a  temperature  of  100°  C.  (212°  F.).  It  should  weigh 
0.48  gm. 

This  is  a  new  preparation  of  the  Pharmacopoeia  of  1880,  and  one 
that  is  not  used  except  in  the  preparation  of  bitter  mne  of  u-on.  It 
seems  to  us  useless  to  make  both  the  salt  and  solution  of  iron  and  qui- 
nine officinal,  as  one  would  certainly  answer  the  limited  use  of  both. 
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Sw"i(j>^ix  Fcrri  Quinine    li  Slrychnina    I'ho.sj/hdtum,  I  .  S.  1'.      (Si^n/p 
of  (lie  PhoHphatcH  of  Iron,  (Quinine,  and  Strychnine.) 

I'hosiiliate  of  iron,  oiio  luindrftl  and  tliirly-tlircc  part.s  ,  Hi'i 

(^iiimiie,  one  liiiii<lie(l  and  tliirly-tliiei'  jiarts    ....  l.'iii 

Strycliniiie,  lour  part.s 4 

rho.splioric  jii'id,  i'i;;lil  liundrr'd  i)ails        .....  800 

Snj^ar,  in  coansc;  powder,  six  tliou.<and  parLs     ....  fXXXJ 
Distilled  \vat(;r,  a  sulficient  quantity 

To  iii:ik.'  Icii  llinii>,in(l  part.s KMKKJ 

Add  tlie  |)lii».-|)li:it('  of  iron  to  !?")()()  parts  of  di.-tilli'd  \v;itcr,  in  a 
tared  l)ottl('  lar^c  cnouiili  to  hold  the  fiiii.^lied  ,>^\'ru]),  and  a;iitate  fre- 
quently niitil  the  sah  i.<  (li.<.<olved.  J  lavin^i' ad<led  the  ])liosj)horie  aejd 
to  the  solution,  triturate  tlie  (|uinine  and  strychnine  <:i-adually  witli  the 
mixture,  in  a  mortar,  until  they  are  di.ssolved,  thou  return  tiie  .«jlution 
to  tlie  lK)ttIe,  and  add  onouiih  distilled  water  to  make  the  liquid  weigh 
•ItloO  ])arts.  Lastly,  add  the  suti'ar,  di.-solve  it  In-  aiz'itation.  without 
heat,  and  filter  thivjugh  paju-r. 

Keej)  the  syruj)  in  small,  well-stopped  vials,  in  a  coo!  and  dark  plaee. 

l)o.se,  I'oj. 

Ferri  et  Quinince  Sulj^has. 

Take  of  Sulphate  of  iron       ....  125  grains. 

Sulphuric  acid 14  minings. 

Nitric  acid 25  minims,  or  sufficient. 

Water A  sufficient  (luantity. 

Dissolve  the  sulphate  of  iron  with  the  sul])huric  aeid  in  the  water 
and  boil  it,  adding  the  nitric  aeid  gradually,  till  it  ceases  to  produce  a 
tlark  color ;  when  cold,  add — 

Sulphate  of  quinine  ....       1  troyounce 

in  water,  with  sufficient  sulphuric  acid  to  form  a  solution ;  set  this 
aside  that  crystals  may  form,  which  may  recpiire  several  months. 

It  is  in  colorless  octohedrons  of  strongly  ferruginous  taste,  and  nearly 
insoluble  in  water. 

The  salt  combines  the  virtues  of  iron  and  quinine,  and  may  be  pre- 
scribed in  doses  of  from  1  to  5  grains.  It  is  stated  to  be  more  astringent 
than  the  eiti'ates  of  these  bases,  and  perhaps  does  not  possess  adNantages 
to  compensate  for  its  great  cost. 

Ferri  et  Strychnina'  Citras,  U.  S.  P.     (Citrate  of  Iron  and  Strychnine.) 

[Ferri  et  Stryohnice  Citras,  Pharm.,  1870.) 

Citrate  of  iron  and  ammonium,  ninety-eight  i^arts     ...  98 

Strychnine,  one  part 1 

Citric  acid,  one  part 1 

Distilled  water,  one  hundred  and  twenty  parts    ....  120 

To  make  one  hundred  ]iarts lOt^ 

Dissolve  the  citrate  of  iron  and  ammonium  in  100  parts  of  distilleii 
Avater,  and  the  strychnine,  together  A\ith  the  citric  aeid,  in  20  parts  of 
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distilled  water.  Mix  the  two  solutions,  evaporate  the  mixture,  by 
means  of  a  water-bath,  at  a  temperature  not  exceeding  60°  C.  (140°  F.), 
to  the  consistence  of  syrup,  and  spread  it  on  plates  of  glass,  so  that, 
when  dry,  the  salt  may  be  obtained  in  scales.  - 

Keep  the  product  in  well-stopped  bottles,  in  a  dark  place. 

Transparent,  garnet-red  scales,  deliquescent  on  exposure  to  air,  odor- 
less, having  a  bitter  and  slightly  ferruginous  taste,  and  a  slightly  acid 
reaction.  Readily  and  Avholly  soluble  in  water,  and  but  slightly  soluble 
in  alcohol.  When  strongly  heated,  the  salt  emits  fumes  having  the 
odor  of  burnt  sugar,  and  finally  leaves  a  residue  which  should  not  have 
an  alkaline  reaction  (fixed  alkalies).  On  heating  the  aqueous  solution 
of  the  salt  with  solution  of  potassa,  a  brown-red  precipitate  is  produced 
and  vapor  of  ammonia  is  evolved.  If  1  gm.  of  the  salt  be  dissolved 
in  4  c.c.  of  water  in  a  small  test-tube,  then  1  c.c.  of  solution  of  potassa 
added,  and  the  mixture  shaken  with  2  c.c.  of  chloroform,  the  residue 
left  on  evaporating  the  chloroform  will  answer  to  the  reactions  of 
strychnine  (see  Strychnina).  On  adding  test-solution  of  ferrocyanide 
of  potassium  to  a  dilute  aqueous  solution  of  the  salt,  no  blue  color  or 
precipitate  is  produced  unless  the  solution  is  acidulated  with  hydrochloric 
acid.  If  a  solution  of  the  salt  be  deprived  of  its  iron  by  boiling  with 
an  excess  of  solution  of  potassa,  the  concentrated  and  cooled  filtrate 
precipitated  with  test-solution  of  chloride  of  calcium,  and  the  new 
filtrate  heated  to  boiling,  a  white,  granular  precipitate  will  be  pro- 
duced. 

The  salt  contains  1  per  cent,  of  strychnine. 

It  is  used  in  atonic  dyspepsia,  chorea,  and  suppressed  menstruation 
in  doses  of  3  to  5  grains. 

Ferri  et  Zinci  Citras. 

If  carbonate  of  zinc  is  added  to  a  solution  of  citric  acid,  it  begins  to 
precipitate  an  insoluble  salt  before  the  point  of  saturation  is  attained ; 
this  precipitate  being  collected  before  it  contains  an  excess  of  carbonate, 
and  ammonia  and  citrate  of  iron  added,  a  dark-green  solution  is  formed, 
which,  concentrated  and  dried  on  glass,  gives  brownish-green  scales, 
very  soluble  in  water.  The  quantity  of  citrate  of  iron  may  be  varied 
from  the  equivalent  proportions  to  4  parts  of  citrate  of  iron  and  1  of 
citrate  of  zinc,  with  a  similar  product.  The  latter  proportion  exists  in 
the  "  modified  wine  of  iron,"  of  which  a  formula  is  given  under  the 
appropriate  head. 

Dose  of  the  double  citrate,  1  to  3  grains. 

Fen'i  Ferrocyanidum.     {Ferrocyanide  of  Iron.     Prussian  Blue. 

Fe,Fcy3.) 

Obtained  by  a  double  reaction  ensuing  upon  mixture  of  solutions  of 
ferrocyanide  of  potassium  and  solution  of  tersulphate  of  iron. 

It  is  an  insipicl,  inodorous  substance,  in  porous  cakes,  of  a  rich  velvety- 
blue  color.  Insoluble  in  water,  alcohol,  and  diluted  mineral  acids; 
diluted  muriatic  acid  after  boiling  on  it  should  yield  no  precipitate  on 
the  addition  of  ammonia ;  alkalies  decomjDose  it,  leaving  sesquioxide  of 
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iron,  Mild  (lissolvli)}^-  :iii  alkalim-  (rn'iicy;iiii(|c.  I»'c(|  dxidc  of  mci'ciirv, 
boil('(l  willi  Prussian  l)liic,  alVords  llic  soliiMc  cyanide  of"  tnci-cnry,  wiili 
jin  iiis()liil)l(!  mixlurc  of"  oxide  and  cyanide  of  ii'oii. 

Tonic  and  sedative.  It  hiis  been  reconunended  in  intermittent 
and   remittent  fever;  alsr)  in  e])ilepsy  and  facial    neiii-al^ia.      Dose,  ^rs. 

V  to  XV. 

IIil<lr()cij<vn<U<'  of  iron  is  tlie  name  <;iven  to  a  |)re[)aration  mamifactiii-ed 
and  sold  \)\  Tildeii  (Sz  (  o.  It  appears  to  he  a  mixed  coinj)oiind  of  tlie 
ferrocyanide  of  potassium  and  ferro(ryanid<'  of  ii-on,  j)rol)al)ly  made  by 
afldinj;  an  excess  of  cyanide  of  potassium  to  |)rotosulj)luite  of  iron  in 
solution,  and  either  omitting  washint^  it,  or  washint:;  im[)erfectly.  Tlie 
dose  is  smaller  than  the  foren'oini;-;  \  o-raiu  to  1  fi;rain. 

An  accident  resulting  fatally  is  said  to  have  occurred  by  the  substitu- 
tion of  this  for  the  official  ferrocyanide. 

Liquor  Ferri  Hyper chloratis.     {Solution  of  Perchlorate  of  Iron.) 

This  salt  has  been  recommended  in  certain  forms  of  disease,  on  ac- 
count of  the  large  cpiantity  of  oxygen  it  contains.  It  is  prepared  by 
dissolving  sesquioxide  of  iron  in  hyperchloric  acid.  This  acid  is  ob- 
tained by  distilling  from  perchlorate  of  potassium  and  sulphuric  acid, 
or  by  the  decomposition  of  the  perchlorate  with  fluosilicic  acid.  (See 
Works  on  Chemistry.)  The  solution  contains  re2HC10^.  It  is  given 
in  mucilaginous  liquids,  in  doses  of  about  10  drops. 

Feiri  Hypophosphis,  U.  S.  P..  (Hypophosphite  of  Iron.  Fe2(H2P02)g  = 
501.8.)     {Ferrie  Hypophosphite.) 

A  white  or  grayisli-white  powder,  permanent  in  the  air,  odorless  and 
nearly  tasteless,  only  slightly  solnble  in  water,  more  readily  so  in  pres- 
ence of  hypophosphorous  acid,  freely  solnble  in  hydrochloric  acid  or  in 
solution  of  citrate  of  sodium,  forming  with  the  latter  a  green  solution. 
When  strongly  heated  in  a  dry  test-tube,  the  salt  evolves  a  sponta- 
neously inflammable  gas  (phosphoretted  hydrogen),  and,  on  ignition, 
leaves  behind  ferric  pyrophosphate.  The  salt  is  readily  oxidized  by 
nitric  acid  or  other  oxidizing  agents.  It  should  be  completely  soluble 
in  acetic  acid  (absence  of  ferric  phosphate).  This  solution,  when  mixed 
with  test-solution  of  oxalate  of  ammonium,  should  not  aftbrd  a  white 
precipitate  soluble  in  hydrochloric  acid  (absence  of  calcium). 

Hypophosphitcs  of  Iron. 

There  are  two  hypophosphites  of  iron  in  use  in  the  preparations  which 
follow,  hypophosphite  of  sesquioxide  (ferric  hypophosphite),  Fe2(HoP02\, 
as  suggested  by  Prof.  Procter,  and  hypophosphite  of  protoxide  (ferrous 
hypophosphite),  Fe2HP02,  proposed  by  W.  S.  Thompson,  of  Balti- 
more. The  first  named  is  prepared  by  precipitating  a  solution  of 
hypophosphite  of  sodium  or  ammonium  with  solution  of  sesquisul- 
phate  of  iron.     It  is  necessary  to  avoid  the  presence  of  an  alkaline 
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carbonate,  or  the  precipitate  will  be  contaminated  with  free  sesquioxide 
of  iron.  After  washing  the  gelatinous  precipitate  thrown  down  by  the 
mixed  liquids,  which  must  be  done  with  care,  as  in  this  state  it  is  solu- 
ble, it  may  be  dried  into  an  amorphous,  tasteless  white  powder,  freely 
soluble  in  hydrochloric  and  hypophosphorous  acids. 

The  hypophosphite  of  protoxide  of  iron  is  present  in  tM^o  of  the 
syrups  for  which  recipes  are  given  below,  and  is  recommended  in  this 
form  of  preparation  by  being  more  permanent  than  the  sesquisalt,  which, 
as  observed  by  W.  S.  Thompson,  continually  tends  to  pass  into  proto- 
salt  in  saccharine  solution ;  the  proto-salt  is  also  more  soluble ;  it  is,  I 
believe,  not  met  with  in  commerce  in  a  solid  form. 


Syrup  of  Hypophosphite  of  Iron.     {Containing  Ferrous  Hypophosphite) 

Take  of  Protosulphate  of  iron      .         .         .  185  grains. 

Carbonate  of  sodium       .         .         .  240       " 

Hypophosphorous  acid  (sp.  gr.  1.036)  3 J  ounces. 

Water A  sufficient  quantity. 

Sugar 12  ounces. 

Dissolve  the  sulphate  of  iron  and  carbonate  of  sodium,  each  sepa- 
rately, in  4  fluidounces  of  water,  and  mix  the  solutions.  Wash  the  pre- 
cipitated carbonate  of  iron  thoroughly  Avith  sweetened  water,  and  drain 
it  on  a  muslin  lilter;  then  transfer  to  a  dish,  add  a  small  portion  of 
water,  heat  gently,  adding  hypophosphorous  acid  till  it  forms  a  clear 
solution ;  then  add  water  till  it  reaches  8  fluidounces,  and  add  the  sugar 
and  flavor  to  taste.     The  dose  of  this  is  a  fluidrachm. 


Thompson'' s  Syrup  of  Hypophosphites.     (^Containing  Ferrous 
Hypophosphite.) 


Take  of  Hypophosphite  of  calcium   . 
Hypophosphite  of  sodium    . 
Hypophosphite  of  potassium 
Protosulphate  of  iron,  crystallized 
Carbonate  of  sodium     . 
Hypophosphorous  acid  (sp.  gr.  1.036) 
Suoar      


256  grains. 
192       " 

128       " 
185       " 
240       " 
3j  fl.  ounces. 
12  ounces. 


Dissolve  the  protosulphate  of  iron  and  carbonate  of  sodium,  each 
separately,  in  4  fluidounces  of  water,  and  mix  the  solutions.  Wash  the 
precipitated  carbonate  of  iron  thoroughly  with  sweetened  water,  and 
drain  it  on  a  muslin  filter.  Having  placed  the  salts  of  calcium,  sodium, 
and  potassium  in  a  suitable  porcelain  dish,  add  about  2  fluidounces  of 
water  and  1  fluidounce  of  hypophosiDhorous  acid ;  heat  the  mixture 
gently,  and  add  the  moist  carbonate  of  iron,  in  small  portions,  from 
time  to  time,  alternately  with  the  hypoj^hosphorous  acid,  until  the  solu- 
tion is  complete.  Add  water  enough  to  make  the  whole  measure  10 
fluidounces ;  pour  it  into  a  bottle  containing  the  sugar  and  agitate  as 
before.  Dose,  a  fluidrachm.  (Journ.  and  Trans,  of  llaryland  College 
of  Pharmacy,  June,  1858.) 
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Proctor's  Compound  Sjjntjj  of  JJi/popIiospIdtes.     (Containing  Ferric 

Hypopjiosphite.) 

Take  of  Hypophosphite  of  calcium       ....        250  grains. 

Hypophosite  of  sodium 192      " 

Hypopliosphite  of  potassium  ....  128  " 
Hypophosphite  of  iron*  (recently  precipitated)  96  " 
Hypophosphorous  acid  solution      .         .    q.  s.  or  240      " 

White  sugar 9  ounces. 

Extract  of  vanilla jounce. 

Water A  sufficient  quantity. 

Dissolve  tlie  salts  of  calcium,  sodium,  and  potassium  in  6  ounces  of 
water;  i)ut  tlie  iron  salt  in  a  mortar,  and  gradually  add  solution  of 
hypophosphorous  acid  till  it  is  dissolved ;  to  this  add  the  solution  of  the 
other  salts,  after  it  has  been  rendered  slightly  acidulous  with  the  same 
acid,  and  then  water,  till  the  whole  measures  12  fluidouuces.  Dissolve 
in  this  the  sugar,  with  heat,  and  flavor  with  vanilla.  Do.se,  a  fluidrachm ; 
without  flavoring,  this  syrup  is  not  unpleasant. 

Ferri  lodidum.     [Iodide  of  Iron.     Ferrous  Iodide.     Felg-f-Acp) 

Take  of  Iodine oij. 

Iron  filings      .         .         .         .         .         .         .         .         •     S.j- 

Distilled  water        .         .  • Ojss. 

Mix  the  iodine  with  Oj  water,  in  a  glass  or  porcelain  vessel,  and 
gradually  add  the  iron  filings,  stirring  constantly.  Heat  the  mixture 
gently,  until  of  a  light-green  color.  Filter,  and  poiu'  upon  it  the 
remaining  Oss  of  water,  boiling  hot.  Evaporate  the  filtered  licpior  at  a 
temperature  not  exceeding  212'^,  in  an  kon  vessel,  to  dryness.  Keep  in 
a  closely-stopped  bottle.  One  equivalent  of  iron  is  here  made  to  unite 
directly  with  two  equivalents  of  iodine,  forming  an  iodide,  Felj.  It  is 
in  the  form  of  amorphous  masses,  containing  a  small  but  varial^le  portion 
of  water,  exceedingly  deliquescent,  and  possessed  of  a  styptic,  chalybeate 
taste.  It  is  partially  soluble  in  water,  imparting  to  a  solution  the  odor 
and  taste  of  iodine.  By  exposure  to  the  atmosphere,  it  decomposes  into 
free  iodine  and  sesquioxide  of  iron. 

It  should  be  remembered  that  the  proportion  of  iron  in  the  iodide  is 
small,  and  that  it  is  a  comparatively  powerful  preparation.  Dose,  gr.  j 
to  ij.  Owing  to  its  liability  to  decompose,  and  its  extraordinary  deli- 
quescence, it  has  been  omitted  from  the  late  edition  of  the  Phannacopceia, 
and  is  rarely  prescribed,  except  in  the  form  of  the  syrup,  or  in  that  of 
pilulee  ferri  iodidi. 

Ferri  lodidum  Saccharatum^  U.  S.  P.     {Saeeharated  Iodide  of  Iron.) 
(Saccharated  Ferrous  Iodide?) 

Iron,  in  the  form  of  fine  wire,  and  cut  into  small  liieces,  six  parts  6 

Iodine,  seventeen  parts 17 

Distilled  water,  twent}'  parts 20 

Sugar  of  milk,  eighty  parts 80 

"•■■  This  quantity,  96  grains,  of  hypophosphite  of  iron  is  obtained  when  12S  grains  of 
hypophosphite  of  sodium,  dissolved  in  2  ounces  of  water,  is  decomposed  with  a  slight 
excess  of  sohition  of  tersulphate  of  iron,  and  the  white  precipitate  well  washed  on  a  filter 
with  water. 


362      MEDICINAL    PREPARATIONS    OF    TETRAD    METALS. 

Mix  the  iron,  iodine,  and  distilled  water  in  a  flask  of  thin  glass,  shake 
the  mixture  occasionally  until  the  reaction  ceases,  and  the  solution  has 
acquired  a  green  color  and  lost  the  smell  of  iodine ;  then  filter  it  through 
a  wetted  filter  into  a  porcelain  capsule  containing  40  parts  of  sugar  of 
milk.  Rinse  the  flask  and  iron  wire  with  a  little  distilled  water,  pass 
the  rinsings  through  the  filter  into  the  capsule,  and  evaporate,  on  a 
water-bath,  constantly  stirring,  until  a  dry  mass  remains.  Transfer  the 
mass  quickly  to  a  heated  iron  mortar  containing  the  remainder  of  the 
sugar  of  milk,  and  reduce  the  whole  to  powder. 

Transfer  the  powder  at  once  to  small,  well-dried  bottles,  which  must 
be  securely  stopped,  and  kept  in  a  cool  and  dark  place. 

A  yellowish-white  or  grayish  powder,  very  hygroscopic,  odorless, 
having  a  sweetish,  ferruginous  taste,  and  a  slightly  acid  reaction.  Sol- 
uble in  7  parts  of  water  at  15°  C.  (59°  F.),  forming  an  almost  clear 
solution ;  only  partially  soluble  in  alcohol.  When  strongly  heated,  the 
compound  swells  up,  chars,  evolves  the  odor  of  iodine  and  of  burnt 
sugar,  and,  on  ignition,  leaves  a  residue  which  should  yield  nothing 
soluble  to  water  (absence  of  salts  of  alkalies).  The  aqueous  solution 
yields  a  blue  precipitate  with  test-solution  of  ierricyanide  of  potassium. 
If  mixed  with  some  gelatinized  starch,  and  afterward  with  a  little  chlo- 
rine-water, the  solution  assumes  a  deep-blue  color.  This  color  should 
not  be  developed  in  the  aqueous  solution  by  gelatinized  starch  alone 
(absence  of  free  iodine).  On  mixing  an  aqueous  solution  of  5  gm.  of 
saccharated  iodide  of  iron  with  a  solution  of  1  gm.  of  nitrate  of  silver, 
and  filtering,  the  filtrate  should  still  produce  a  precipitate  or  cloudiness 
with  test-solution  of  nitrate  of  silver  (presence  of  at  least  20  per  cent, 
of  ferrous  iodide). 

Syrupus  Ferri  lodidi,  U.  S.  P.     [Syrup  of  Iodide  of  Iron.) 

A  syrupy  liquid  containing  10  per  cent,  of  ferrous  iodide  [Felg  =  309.1], 

Iron,  in  the  form  of  fine  wire,  and  cut  into  small  j^ieces,  twenty- 
five  parts 25 

Iodine,  eighty-two  parts ,        .        .        82 

Sugar,  in  coarse  powder,  six  hundred  parts       ....      600 
Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts         ......     1000 

Introduce  the  iron  into  a  flask  of  thin  glass  of  suitable  capacity,  add 
to  it  200  parts  of  distilled  Avater  and  afterward  the  iodine.  Shake  the 
mixture  occasionally,  until  the  reaction  ceases  and  the  solution  has 
acquired  a  green  color  and  has  lost  the  odor  of  iodine.  Place  the  sugar 
in  a  porcelain  capsule  and  filter  the  solution  of  iodide  of  iron  into  the 
sugar.  Rinse  the  flask  and  iron  wire  with  90  parts  of  distilled  water, 
and  pass  the  washings  through  the  filter  into  the  sugar.  Stir  the  mix- 
ture with  a  porcelain  or  wooden  spatula,  heat  it  to  the  boiling-point  on 
a  sand-bath,  and,  having  strained  the  syrup  through  linen  into  a  tared 
bottle,  add  enough  distilled  Avater  to  make  the  product  weigh  1000 
parts.  Lastly,  shake  the  bottle  and  transfer  its  contents  to  small  vials, 
which  should  be  completely  filled,  securely  corked,  and  kept  in  a  place 
accessible  to  daylight. 


IL 
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A  transparent,  pale-green  liquid,  odorless,  having  a  sweet,  strongly 
I  ferruginous  taste,  and  a  neutral  reaction.  W^ith  test-solution  of  ferri- 
cyanide  of  potassium  it  yields  a  blue  precipitate.  If  a  little  disulphide 
I  of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  water, 
and  the  whole  agitated,  the  disulphide  will  separate  with  a  purple  or 
violet  color.  It  should  not  deposit  a  sediment  on  keeping  and  should 
not  tinge  gelatinized  starch  blue  (absence  of  free  iodine). 

7.73  gm.  of  the  syrup  should  require  for  complete  precipitation,  oO 
c.c.  of  the  volumetric  solution  of  nitrate  of  silver  (corresponding  to  10 
per  cent,  of  ferrous  iodide). 

The  result  is  a  solution  of  the  iodide  of  iron,  which  is  preserved  by 
admixture  with  syrup. 

The  use  of  sugar  as  a  preservative  of  this  compound  is  an  important 
improvement,  introduced  about  the  year  1830,  and  has  brought  this 
important  salt  within  the  reach  of  the  practitioner  in  a  very  permanent 
and  eligible  form.  Iodide  of  iron  produces  the  valuable  effects  of  the 
ferruginous  salts,  in  addition  to  those  of  iodine ;  it  is  peculiarly  applica- 
ble to  the  treatment  of  scrofulous  diseases  in  anaemic  patients,  and  is 
very  much  prescribed.  This  syrup  contains  about  7^  grains  of  salt  to 
f5j.     Dose,  "ixx  to  xl. 

It  dissolves  small  proportions  of  the  iodides  of  mercury,  copper,  etc., 
and  is  incompatible  with  most  chemical  agents,  but  may  be  mixed  with 
the  syrups  and  fluid  extracts  of  the  vegetable  alteratives,  or,  what  is 
perhaps  better,  prescribed  in  a  separate  vial,  to  be  dropped  into  the 
syrup  at  the  time  of  taking  it. 

A  preparation  is  sometimes  prescribed  in  Philadelphia  under  the 
name  of  Dr.  Hay's  Syru])  of  Iodide  of  Iron  ;  the  formula  is  published 
in  the  Amer.  Joiirn.  of  Med.  Sciences  for  1840,  p.  449.  It  is  made 
from  400  grains  of  iodine,  and  160  of  iron,  and  2  ounces  of  sugar  to 
foiv.     Dose,  "Lv. 

Syrup  Iodide  of  Iron,  Tasteless. — This  is  another  of  the  new  prepa- 
rations of  iron  introduced  by  J.  L.  Creuse,  and  recommended  as  a 
pleasant  substitute  for  syrup  ferri  iodide.  Whatever  may  be  said  of 
its  virtues,  it  certainly  cannot  contain  ferrous  iodide,  as  will  be  evident 
from  the  formula  of  J.  P.  Remington,  given  below.  We  have  good 
reasons  to  suspect  that  at  least  part  of  the  iron  is  changed  to  a  citrate. 

Take  of  Resublimed  iodine 378.9  grains. 

Iron  wire  (card-teeth)      ....  90         " 

Distilled  water 2  fluidounces. 

Citric  acid  (dry) 408  grains. 

Potassium  carbonate  (pure)     .         .         .  475      "      or  q.  s. 

Weigh  accurately  252.6  grains  of  the  iodine,  and  place  in  a  beaker 
or  a  flask  of  at  least  4-fluidounce  capacity ;  then  add  to  it  the  card- 
teeth  and  ^  fluidounce  of  distilled  water,  cover  the  beaker  with  a  watch- 
glass,  and  agitate  occasionally,  until  the  liquid  has  acquired  a  green  color 
and  lost  the  smell  of  iodine  (care  should  be  taken  about  this  point ;  all 
the  iodine  should  be  in  the  state  of  a  ferrous  salt),  filter  the  liquid  from 
the  undissolved  iron,  rinse  the  iron  with  a  little  distilled  water,  pour  on 
the  filter,  and  finally  rinse  the  filter ;  now  add  to  the  filtrate  the  remain- 
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iug  126.3  grains  of  iodine,  and  allow  it  to  dissolve :  it  forms  a  rich, 
ruby-red  solution.  Place  406  grains  of  the  citric  acid  in  a  small  evap- 
orating dish,  add  1^  fluidounces  of  distilled  water,  and  apply  heat  until 
the  acid  dissolves  and  the  liquid  boils ;  without  removing  from  the  fire 
add,  by  small  portions,  sufficient  potassium  carbonate  to  neutralize, 
avoiding  an  excess.  If  a  slight  excess  should  happen  to  be  present, 
correct  it  by  adding  the  2  grains  of  citric  acid  reserved ;  now  pour  as 
much  of  this  solution  of  potassium  citrate  while  hot  into  the  red  solu- 
tion as  ^^■ill  change  the  color  to  a  bright  green,  and  make  up  the  measure 
to  26  fluidounces  with  simple  syrup.  The  finished  syrup  contains  about 
5  grains  of  the  salt  in  each  iiuidrachm,  and  the  close  would  be  from 
one-half  to  one  teaspoonful. 

Ferri  Ladas,  U.  S.  P.    {Lactate  of  Iron.  Fe(C3H503)2.3H20  =  287.9.) 

[Ferrous  Lactate.) 

This  is  prepared  by  digesting  1  fluidounce  of  lactic  acid,  J  ounce  of 
u'on  filings,  ^\^th  1  pint  of  distilled  water,  in  an  iron  vessel  on  a  water- 
bath,  adding  distilled  water  from  time  to  time  to  preserve  the  measure. 
AVhen  the  action  has  ceased,  filter  the  solution  into  a  porcelain  capsule, 
aud  set  aside  to  crystallize.  At  the  end  of  forty-eight  hours  decant  the 
liquid,  w^ash  the  crystals  with  a  little  alcohol,  and  then  dry  them  on 
bibulous  paper.  By  evaporating  the  mother-w^ater  in  an  iron  vessel  to 
one-half,  filtering  while  hot,  and,  setting  the  liquid  aside,  more  crystals 
may  be  obtained. 

Pale  greenish-white,  crystalline  crusts  or  grains,  permanent  in  the 
air,  odorless,  having  a  mild,  sweetish,  ferruginous  taste,  and  a  slightly 
acid  reaction.  Soluble  in  40  parts  of  water  at  15°  C  (59°  F.),  and  in 
12  parts  of  boiling  water;  almost  insoluble  in  alcohol,  but  freely  soluble 
in  solution  of  citrate  of  sodium,  yieldina;  a  screen  solution.  When 
heated  on  jDlatinum  foil,  the  salt  froths  up,  gives  out  thick,  white,  acrid 
fumes,  and  chars,  a  brown-red  residue  being  finally  left.  The  aqueous 
solution  yields  a  blue  precipitate  with  test-solution  of  ferricyanide  of 
potassium.  If  the  salt  be  boiled  for  fifteen  minutes  with  nitric  acid  of 
the  sp.  gr.  1.200,  white,  granular  mucic  acid  will  be  deposited  on  cool- 
ing the  liquid.  An  aqueous  solution  of  the  salt  should  not  be  rendered 
more  than  faintly  opalescent  by  test-solution  of  acetate  of  lead  (limit 
of  sulphate,  citrate,  tartrate,  etc.). 

Lactate  of  iron  has  the  advantage  of  less  solubility  than  some  of  the 
other  salts,  and  hence  a  less  powerful  taste ;  it  is  regarded  as  a  superior 
preparation,  on  the  supposition  that  all  the  combinations  of  iron  are 
converted  into  lactates  upon  their  entrance  into  the  stomach.  It  has 
been  incorporated  with  flour  in  the  preparation  of  bread,  and  is  well 
adapted  to  the  form  of  lozenge,  of  chocolate  drops,  etc. 

The  lactate  has  been  found  beneficial  in  chlorosis  and  the  kindred 
forms  of  disease,  in  which  iron  is  indicated,  and  is  said  to  possess  a 
marked  influence  upon  the  appetite.  Dose,  gr.  j  to  grs.  v,  repeated  at 
suitable  intervals. 
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Liquor  Ferri  Nitratis,  U.  S.  P.    (Solution  of  Nitrate  of  Iron.) 
j  {Solution  of  Ferric  Nitrate.) 

An  aqueous  solution  of  ferric  nitrate  [Fe2(N03)g  =  483.8],  containing 
I  about  6  per  cent,  of  the  anhydrous  salt. 

Solution  of  tersulphate  of  iron,  eighteen  parts     .        .        .        .18 

Water  of  ammonia,  fifteen  parts 15 

Nitric  acid,  seven  parts 7 

Distilled  water, 

Water,  each  a  sufficient  quantity 

To  make  one  hundred  parts 100 

To  the  water  of  ammonia,  previously  diluted  with  40  parts  of  cold 

water,  add,  constantly  stirring,  the  solution  of   tersulphate  of   iron, 

f  previously  diluted  with  100  parts  of  cold  water.     Pour  the  whole  on 

i  a  wet  muslin  strainer,  allow  the  precipitate  to  drain,  then  return  it  to 

I  the  vessel,  and  mix  it  intimately  with  100  parts  of  cold  water.     Again 

drain  it  on  a  strainer,  and  repeat  the  operation  until  the  washings  cause 

j  but  a  very  slight  cloudiness  with  test-solution  of  chloride  of  barium. 

Then  allow  the  excess  of  water  to  drain  off,  transfer  the  precipitate  to 

a  capacious  porcelain  dish,  and  add  the  nitric  acid,  stirring  till  a  clear 

solution  is  obtained.     Finally,  add  enough  distilled  water  to  make  the 

solution  weigh  100  parts. 

A  transparent,  amber-colored,  or  reddish  liquid,  without  odor,  having 
an  acid,  strongly  styptic  taste,  and  an  acid  reaction;  sp.gr.  1.050.  The 
solution  affords  a  brown-red  precipitate  with  water  of  ammonia,  and  a 
blue  precipitate  with  test-solution  of  ferrocyanide  of  potassium.  If  a 
clear  crystal  of  ferrous  sulphate  be  added  to  a  cooled  mixture  of  ec[ual 
volumes  of  concentrated  sulphuric  acid  and  of  the  solution,  the  crystal 
rapidly  becomes  brown  and  surrounded  by  a  brownish-black  zone. 

10  gm.  of  the  solution,  when  precipitated  by  water  of  ammonia  in 
excess,  yield  a  precipitate,  which,  when  washed,  dried,  and  ignited, 
should  weigh  0.2  gm. 

It  is  used  as  an  astringent  in  diarrhoea,  and  in  hemorrhages  from  the 
bowels,  uterus,  etc.,  in  individuals  of  pale  and  feeble  constitutions.  As 
a  remedy  in  dysentery,  it  probably  has  no  superior.  A  physician  of  3on- 
siderable  experience  writes :  "I  regard  it  as  much  a  specific  as  quinine 
is  for  ague."     Dose,  n\^v  to  xv. 

Ferri  Oxalas,  U.  S.  P.     (Oxalate  of  Iron.     FeC^O^.Hp  =  161.9.) 
(Ferrous  Oxalate.) 

This  salt  is  made  by  dissolving  2  troyounces  of  ferrous  sulphate  iu 
30  finidounces  of  distilled  water,  and  436  grains  of  oxalic  acid  in  15 
fluidounces  of  distilled  water.  Filter  the  solutions,  mix  them,  agitate, 
and  then  set  them  aside  till  the  precipitate  is  deposited.  Decant  the 
clear  liquid,  wash  till  the  washings  are  no  longer  acid,  and  dry  with  a 
gentle  heat.     Dose,  2  or  3  grains  three  times  a  day. 

A  pale-yellow,  or  lemon-yellow,  crystalline  powder,  permanent  in  the 
air,  odorless,  and  nearly  tasteless,  very  slightly  soluble  in  cold  or  hot 
water,  but  soluble  in  cold,  concentrated  hydrochloric  acid,  and  in  hot 
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diluted  sulphuric  acid.  When  heated  in  contact  with  air,  it  decomposes 
Avith  a  faint  combustion,  and,  on  ignition,  leaves  a  residue,  amounting  to 
not  less  than  49.3  per  cent,  of  the  original  weight.  On  heating  the  salt 
with  excess  of  test-solution  of  carbonate  of  sodium,  it  is  decomjjosed, 
yielding  a  precipitate,  which,  when  dissolved  in  diluted  hydrochloric 
acid,  affords  a  blue  precipitate  with  test-solution  of  ferricyanide  of 
j)otassium,  and  a  filtrate  which,  when  supersaturated  with  acetic  acid, 
yields,  with  test-solution  of  chloride  of  calcium,  a  white  precipitate  sol- 
uble in  hydrochloric  acid. 

Ferri  Oxidmn  Hydratwn,  U.  S.  P.     {Hydrated  Oxide  of  Iron. 
re2(HO)6  =  213.8.)     {Ferric  Hydrate.) 

Solution  of  tersulphate  of  iron,  ten  parts 10 

Water  of  ammonia,  eight  parts 8 

Water A  sufficient  quantity. 

To  the  water  of  ammonia,  previously  diluted  with  20  parts  of  cold 
water,  acid,  constantly  stirring,  the  solution  of  tersulphate  of  iron,  pre- 
viously diluted  with  100  parts  of  cold  water.  Pour  the  whole  on  a  wet 
muslin  strainer,  and  allow  the  precipitate  to  drain ;  then  return  it  to  the 
vessel,  and  mix  it  intimately  with  120  parts  of  cold  water.  Again  drain 
it  on  the  strainer,  and  repeat  the  operation.  Lastly,  mix  the  precipitate 
with  enough  cold  water  to  make  the  mixture  weigh  20  parts. 

When  hydrated  oxide  of  iron  is  to  be  made  in  haste  for  use  as  an  anti- 
dote, the  washing  may  be  performed  more  quickly,  though  less  perfectly, 
by  pressing  the  strainer  forcibly  with  the  hands  until  no  more  liquid 
passes,  and  then  adding  enough  water  to  make  the  whole  weigh  about 
20  parts. 

Note. — The  ingredients  for  preparing  hydrated  oxide  of  iron,  as  au 
antidote,  should  always  be  kejDt  on  hand,  in  bottles  holding,  respectively, 
about  10  troy  ounces  or  300  grammes  of  solution  of  tersulphate  of  iron, 
and  about  8  troyounces  or  240  grammes  of  water  of  ammonia. 

Hydrated  oxide  of  iron,  thus  prepared,  is  a  brown-red  magma,  wholly 
soluble  in  hydrochloric  acid,  without  effervescence. 

The  dose,  in  the  form  of  magma,  is  f  5j  ;  as  an  antidote,  f  .^ss,  every 
five  or  ten  minutes,  till  a  large  excess  has  been  given.  Should  the 
poisoning  have  occurred  from  the  use  of  liquor  potassii  arsenitis,  it  will 
be  proper  to  add  a  small  cjuantity  of  dilute  acetic  acid  to  the  first  two  or 
three  doses  of  the  antidote. 


Ferri  Oxidum  Hydratum  cum  Magnesia,  U.  S.  P.      {Hydrated  Oxide 
of  Iron  ivith  Magnesia.) 

Grains.    Grammes. 
Solution  of  tersulphate  of  iron,  one  thousand  grains  .    1000        65.00 
Magnesia,  one  hundred  and  fifty  grains        .         .         .      150        10.00 
Water A  sufficient  quantity. 

Mix  the  solution  of  tersulphate  of  iron  with  twice  its  weight  of  A\'ater, 
and  keep  the  mixture  in  a  well-stopped  bottle. 
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Rub  the  ma^iu'sia  ^\Itll  water  to  :i  sniootli  jumI  iliin  iiiixtui<  .  tran.>,fer 
this  to  a  hottlc  caijalilc  of  Imlilin^  .''2  fliiiflniiiici-  or  alioiit  1  liter,  and 
fill  it  ii|>  willi  watef. 

\\'lieii  the  pi'epafatioii  i>  \\aiil<<l  (ur  use,  mix  tlie  two  li(jiii<ls  l»y  a<l<l- 
ing  tlie  iiiajiiiesia  iiiixtiife,  Lirailiially,  to  tlie  iron  soliitidn,  and  .-liake 
tlioni  to^ctlief  until  a  li<)ino^niie<Mis  mass  results. 

jNo/c. — Tlie  diluted  -olution  of  tei'sid|>liate  oC  iron,  and  the  mixlure 
of  niajjncsia  with  water,  -hould  always  he  hept  on  hand,  ready  ior 
immediate  yi^c 

'J'his  preparation  has  heen  introihieed  a-  an  additional  niii  hod  of  pi-e- 
i)ariii<!;  the  hvdrate<l  oxide  oi'  ii-on  lor  ainidotal  |tiM'])oses.  Jt  has  thi.- 
advanta^c,  that  there  is  no  loss  of  time  in  washing-,  and  eonse(juently 
the  remedy  can  be  dis])ensed  more  (jui<kly.  The  dose  is  the  same  a>  the 
last  described  ])reparation. 

Ferri  Pkosphas,  U.  S.  P.      {Phosphate  of  Iron.)      {Ferric  Phosphate.) 

Citrate  of  iron,  live  parts ") 

Phospliate  of  sodium,  six  parts <i 

Distilled  water,  ten  parts KJ 


Dissolve  the  citrate  of  iron  in  the  distilled  water  by  heating  on  a 
water-bath.  To  this  solntion  add  the  ])hosphate  of  sodium  and  stir 
constantly,  until  it  is  dissoh-cd.  Evaporate  the  solution,  at  a  temperature 
not  exceeding  60°  C.  (140°  F.),  to  the  eonsistenee  of  thick  syru}),  and 
S])read  it  on  jilatcs  of  glass,  so  that,  wdien  dry,  the  salt  may  be  obtained 
in  scales. 

Keep  the  product  in  well-stopped  bottles,  in  a  dark  place. 

Thin,  bright  green,  transparent  scales,  permanent  in  dry  air  when 
exeliKled  from  light,  but  turning  dark  on  exjiosure  to  light,  odorless, 
having  an  acidulous,  slightly  saline  taste,  and  a  slightly  acid  reaction. 
Freely  and  completely  soluble  in  water,  but  insoluble  in  alcohol.  The 
a(  I  neons  solution  of  the  salt  is  rendered  blue  by  Lesi-bOiUiion  of  ferro- 
c}anide  of  potassium,  but  does  not  yield  a  blue  precipitate  Avith  this 
reagent,  unless  it  has  been  acidulated  with  hydrochloric  acid.  When 
heated  with  solution  of  potassa  in  excess,  a  lirown-red  ])recipitate  is 
thrown  down,  and  the  Mltrate,  after  being  supersaturated  with  acetic  acid, 
yields  a  light  yellow  ])recipitate  with  test-solution  of  uitrate  of  silver 
(ditference  from  pyroi)hos})hate). 

100  parts  of  the  salt  represent  al)out  13.5  j^arts  of  metallic  iron. 

It  will  be  observed  that  this  salt  is  diticreut  from  the  phos}>hate  of 
the  Pharmacopa?ia  of  1870,  that  being  a  mixture  of  the  ferrous  and 
ferric  ])h()s])hates  (an  iusolul>le  ]>reci])itate),  while  this  is  entirely  a  ferric 
salt  and  soluble. 

Phosphate  of  iron  has  long  been  in  use  in  medicine  for  the  general 
jHU'poses  to  which  the  ferruginous  salts  are  applicable,  though  until  the 
recent  introduction  of  several  jireparations  containing  it  in  solution,  it 
has  been  little  known  to  ])ractitioners.     Dose,  gr.  v  to  x. 
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Ferri  Prototartras.     (P7'ototartrate  of  Iron.) 

Is  obtained  by  digesting  iron  filings  in  a  solution  of  tartaric  acid.  It 
is  little  soluble  in  water,  has  a  mild  ferruginous  taste,  and  contains  13 
per  cent,  of  water  of  crystallization.  The  dose  is  the  same  as  the  other 
mild  preparations  of  iron,  and  is  used  for  similar  pm-poses. 

Ferri  Pyrophosphas,  U.  S.  P.     {Pyrophosphate  of  Iron.)     {Ferrio 

Pyrophosphate.) 

Citrate  of  Iron,  nine  parts 9 

PyrophosiDhate  of  sodium,  ten  parts 10 

Distilled  water,  eighteen  parts 18 

Dissolve  the  citrate  of  iron  in  the  distilled  water  by  heating  on  a 
water-bath.  To  this  solution  add  the  pyrophosphate  of  sodium,  and 
stir  constantly  until  it  is  dissolved.  Evaporate  the  solution,  at  a  tem- 
perature not  exceeding  60°  C.  (140°  F.),  to  the  consistence  of  thick 
syrup,  and  spread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may 
be  obtained  in  scales. 

Keep  the  product  in  well-stopped  bottles,  in  a  dark  place. 

Thin,  apple-green,  transparent  scales,  permanent  in  dry  air  when  ex- 
cluded from  light,  but  turning  dark  on  exposure  to  light,  odorless,  having 
an  acidulous,  slightly  saline  taste,  and  a  slightly  acid  reaction.  Freely 
and  completely  soluble  in  water,  but  insoluble  in  alcohol.  The  aqueous 
solution  of  the  salt  is  rendered  blue  by  test-solution  of  ferrocyanide  of 
potassium,  but  does  not  yield  a  blue  precipitate  with  this  reagent,  unless 
it  has  been  acidulated  with  hydrochloric  acid.  When  heated  with  solu- 
tion of  potassa  in  excess,  a  brown-red  precipitate  is  thrown  do^\m,  and 
the  filtrate,  after  being  supersaturated  with  acetic  acid,  yields  a  white 
precipitate  with  test-solution  of  nitrate  of  silver  (difference  from  phos- 
phate). 

100  parts  of  the  salt  represent  about  11.5  parts  of  metallic  iron. 

This  salt  has  been  used  when  ferruginous  preparations  were  indicated 
in  consequence  of  the  statement  of  several  French  writers,  that  it  Avas 
the  only  preparation  that  was  readily  assimilated  by  the  stomach,  and 
remarkably  well  adapted  to  those  delicate  conditions  of  the  system  in 
which  iron  is  so  often  indicated.  Its  use  has  demonstrated  the  fact  that 
it  is  a  very  desirable  article,  and  has  the  merit  of  being  free  from  the 
usual  inky  taste  so  common  to  the  iron  salts.     The  dose  is  5  grains. 

Ferri  Subcarbonas.     (Precipitated  Carbonate  of  Iron.) 

This  is  no  longer  officinal,  and  as  it  is  so  common  a  remedy,  it  is 
deemed  advisable  to  retain  it  in  this  place.  It  is  prepared  by  decom- 
posing a  solution  of  ferrous  sulphate  with  one  of  carbonate  of  sodium  ; 
after  the  precipitate  has  subsided,  it  should  be  washed  until  the  washing 
shows  entu'e  freedom  from  sulphates.  It  should  be  dried  at  a  low  tem- 
perature, not  above  80°  F.,  as  the  change  which  takes  place  when  the 
water  of  hydration  is  expelled  renders  the  carbonate  much  less  soluble. 
It  is  to  be  observed  that  the  bright-red  color  which  some  of  the  subcar- 
bonate  has  is  owing  to  the  heat  used  in  drying  being  too  great.     Hence, 
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the  careful  pluirinacist  will  not  purchase  any  which  i.s  of  this  hright 
color.  As  thus  prepared,  it  is  a  mixture  of  variable  quantities  of  oxide 
and  ferrous  carbonates.  It  is  one  of  the  most  popular  of  the  chalybeate 
salts.  It  has  to  a  less  extent  the  medical  properties  attributed  to  iron 
reduced  by  hydrogen,  with  a  more  agreeable  effect  from  swallowing  it. 
It  is  not  astringent,  and  produces  little  or  no  action  upon  the  mucous 
membraues  of  the  alimentary  canal.     Dose,  grs.  v  to  3j. 

Liquor  Ferri  Subsulphatls,  U.  S.  P.     (Solution  of  Subsulphate  of  Iron.) 
{Solution  of  Basic  Ferric  Sulphate.     MonseVs  Solution.) 

An  aqueous  solution  of  basic  ferric  sulphate  [Fe^O(S04)5  =  719.6], 
containing  43.7  per  cent,  of  the  salt. 

Sulphate  of  iron,  seventy-seven  parts 77 

Sulphuric  acid,  seven  parts 7 

Nitric  acid, 

Distilled  water,  each,  a  sufficient  quantity 

To  make  one  hundred  and  fourteen  parts   ....       114 

]\Iix  the  sulphuric  acid  with  11  parts  of  nitric  acid  and  50  parts  of 
distilled  water  in  a  capacious  porcelain  capsule,  and,  ha\dng  heated  the 
mixture  to  the  boiling-point,  add  the  sulphate  of  iron  (one-fom'th  of  it 
at  a  time),  stuTing  after  each  addition  until  effervescence  ceases.  Should 
the  addition  of  a  few  drops  of  nitric  acid  cause  a  further  evolution  of  red 
fumes,  cautiously  add  nitric  acid  until  red  fumes  cease  to  be  evolved. 
Then  keep  the  solution  in  brisk  ebullition  until  nitrous  vapors  are  no 
longer  perceptible,  and  the  liquid  assumes  a  deep  ruby-red  tint.  Lastly, 
add  enough  distilled  water  to  make  the  solution  weigh  114  parts. 

Solution  of  subsulphate  of  iron  is  to  be  dispensed  when  solution  of 
persulphate  of  iron  is  prescribed  by  the  physician. 

After  all  that  has  been  heretofore  published  on  the  preparation  of 
Monsel's  solution,  this  new  recipe  of  the  Pharmacopoeia  of  1860  com- 
mends itself  to  favor  as  simple,  and  readily  practicable.  It  is  a  stronger 
solution  than  the  solution  of  tersulphate  of  iron,  and  differs  from  it  in 
containing  an  excess  of  the  sesquioxide,  so  that  it  is  less  irritating,  and 
produces  its  styptic  and  hemostatic  effect  without  causing  sloughing ; 
dentists  use  it  as  an  application  to  spongy  gums  and  bleeding  surfaces, 
and  to  produce  that  contraction  of  tissues  which  it  is  often  so  desirable 
to  hasten.  Perhaps  no  application  is  so  efficient  to  arrest  hemorrhage, 
or  so  useful  in  treating  bleeding  from  bone,  from  erectile  tissues,  or  from 
hemorrhoids ;  it  is  also  used  with  success  in  the  treatment  of  varices. 
It  is  used  internally  in  a  dose  of  5  to  10  drops  for  hemorrhages,  and 
where  an  astringent  is  indicated. 

On  evaporating  the  solution  to  dryness,  the  persulphate  of  iron  is 
obtained  as  a  deliquescent  powder.  AVhen  dried  on  jjlates,  it  is  difficult 
to  remove.  It  is  recommended  to  dry  it  by  artificial  heat  in  a  stove,  or, 
by  Dr.  Lawrence  Smith  (see  Amer.  Journ.  Pharm.,  1863,  page  203^,  to 
concentrate  the  solution  to  the  sp.  gr.  1.60,  and  form  it  into  shallow 
plates  from  one-quarter  to  one-sixteenth  of  an  inch  in  depth,  mixed  with 
a  httle  of  the  dry  salt  previously  desiccated  and  powdered,  and  place  it 
24 
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near  escaping  steam  (as  from  a  steam-jacket)  at  a  temperature  of  75°  to 
100°  F.  Under  these  circumstances  he  finds  the  salt  to  become  dry  and 
pulverulent  with  very  little  disposition  to  deliquesce.  If  produced  in 
this  way  it  would,  undoubtedly,  be  much  used  as  a  direct  application  in 
the  form  of  powder.  It  has  a  yellow  color,  and  forms  a  clear  solution,, 
on  standing,  with  water. 

It  has  been  given  internally  in  the  shape  of  pills  in  doses  of  gr.  j  to  v. 

A  dark,  reddish -brown,  almost  syrupy  liquid,  odorless  or  nearly  so, 
having  an  extremely  astringent  taste,  free  from  causticity,  and  an  acid 
reaction.  Sp.  gr.  1.555.  It  mixes  with  water  and  alcohol  in  all  pro- 
portions, without  decomposition.  The  diluted  solution  aifords  a  brown- 
red  precipitate  with  water  of  ammonia,  a  blue  one  with  test-solution  of 
ferrocyanicle  of  potassium,  and  a  white  one,  insoluble  in  hydrochloric 
acid,  with  test-solution  of  chloride  of  barium.  On  slowly  mixing  2 
volumes  of  the  solution  with  1  volume  of  concentrated  sulphuric  acid, 
in  a  beaker,  the  mixture  separates  a  solid,  Avhite  mass  on  standing  (dif- 
ference from  tersuljDhate). 

On  adding  a  clear  crystal  of  ferrous  sulpliate  to  a  cooled  mixture  of 
equal  volumes  of  concentrated  sulphuric  acid  and  a  diluted  portion  of 
the  solution,  the  crystal  should  not  become  brown,  nor  should  there  be 
a  brownish-black  zone  developed  around  it  (absence  of  nitric  acid).  A 
few  drops  added  to  freshly  prepared  test-solution  of  ferricyanide  of 
potassium  should  impart  to  it  a  pure,  greenish-brown  color,  without  a 
trace  of  blue  (absence  of  ferrous  salt). 

10  gm.  of  the  solution,  when  completely  precipitated  by  excess  of 
water  of  ammonia,  yield  a  precipitate,  which,  when  washed,  dried,  and 
ignited,  should  weigh  1.938  gm. 

Ferri  Sulphas,  U.  S.  P.      [Sulphate  of  Iron.      FeSo,.7H20  ^  277.9.) 

{Ferrous  Sulphate.) 

Sulphate  of  iron  should  be  kept  in  well-closed  vessels. 

Prepared  by  dissolving  iron  wire  in  diluted  sulphuric  acid.  The 
iron  acting  on  the  acid  liberates  its  hydrogen  one  equivalent  of  the 
metal,  replacing  two  of  hydrogen.  Thus :  Fe+HaSO^  =  FeSO^-j-Hj. 
The  hydrogen  liberated  may  be  collected  for  experiment.  Green 
vitriol,  or  copperas  of  commerce,  which  is  used  in  the  arts,  is  an  im- 
pure sulphate,  containing  peroxide ;  it  is  prepared  from  the  native  sul- 
phuret,  and  may  be  purified  by  digestion  with  iron  and  recrystallization. 

This  is  one  of  the  cheapest  and  best  of  disinfectants,  especially  when 
mixed  with  lime,  which,  by  neutralizing  a  portion  of  the  sulphuric 
acid,  liberates  the  oxide  of  iron,  and  this,  by  its  affinity  for  additional 
oxygen,  destroys  eifete  matter. 

Large,  pale  bluish-green,  monoclinic  prisms,  efflorescent  and  absorb- 
ing oxygen  on  exposure  to  air,  without  odor,  having  a  saline,  styptic 
taste,  and  an  acid  reaction.  Soluble  in  1.8  parts  of  water  at  15°  C. 
(59°  F.),  and  in  0.3  part  of  boiling  water ;  insoluble  in  alcohol.  When 
quickly  heated,  the  crystals  fuse.  When  slowly  heated  to  115°  C. 
(239°  F.),  they  fall  to  powder  and  lose  38.86  per  cent,  of  their  weight 
(water  of  crystallization).     The  aqueous  solution  of  the  salt  aifords  a 
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blue  precipitate  with  test-solution  of  ferricyanide  of  potassium,  and  a 
white  precipitate,  insoluble  in  hydrochloric  acid,  with  test-solution  of 
chloride  of  barium.  "When  acidulated  with  sulphuric  acid,  the  solution 
should  yield  no  colored  precipitate  (copjier),  and  not  more  than  a  faint 
white  turbidity  with  hydrosulphuric  acid  (limit  of  ferric  salt). 

If  4.167  gm.  of  sulphate  of  iron  are  dissolved  in  water  acidified  with 
diluted  sulphuric  acid,  and  the  solution  treated  with  volumetric  solution 
of  bichromate  of  potassium,  until  a  dro]3  no  longer  gives  a  blue  color 
with  test-solution  of  ferricyanicle  of  potassium,  the  required  number  of 
c.c.  of  the  volumetric  solution  multiplied  by  2,  equals  the  percentage  of 
unoxidized  ferrous  sulphate  in  crystals. 


Ferri   Sulphas   Exsiccatus,    U.   S.  P.       {Dried   Sulphate   of  Iron. 
FeSO^.Hp  =  169.9.)     {Dried  Ferrous  Sulphate.) 

Sulphate  of  iron,  in  coarse  powder  .        .        A  convenient  quantity. 

Expose  the  sulphate  of  iron,  in  an  unglazed  earthen  vessel,  to  a  mod- 
erate heat,  occasionally  stirring,  until  it  has  effloresced.  Then  increase 
the  heat  to  149°  C.  (300°  F.),  and  maintain  it  at  that  temperature  until 
the  salt  ceases  to  lose  weight.  Lastly,  reduce  the  residue  to  fine  jDowder, 
and  keep  it  in  well-stopped  bottles. 

A  grayish-white  powder,  soluble  in  water  with  the  exception  of  a 
small  residue,  and  answering  to  the  reactions  and  tests  of  sulphate  of 
iron  (see  Ferri  Sulphas). 

100  parts  of  crystallized  sulphate  of  iron  yield  about  61  per  cent,  of 
the  dried  salt. 


Ferri  Sidphas  Prceoipitatus,  U.  S.  P.    {Precijyitated,  Sulphate  of  Iron. 
reS0^.7H20  =  277.9.)     {Precipitated  Ferrous  Sulphate.) 

{Ferri  Sulphas  Granulata,  Br.  Ph.) 

Sulphate  of  iron,  one  hundred  parts 100 

Distilled  water,  one  hui\dred  and  seventy  parts  ....     170 

Sulphuric  acid,  four  parts      ........         4 

Alcohol  .......       A  sufficient  quantity. 

Dissolve  the  sulphate  of  iron  in  the  distilled  water,  previously  mixed 
with  the  sulphuric  acid,  and  filter  the  solution.  Allow  the  filtrate  to 
become  cold,  pour  it  gradually,  with  constant  stirring,  into  an  equal  vol- 
ume of  alcohol,  and  set  the  mixture  aside  for  one  day  in  a  Avell-covered 
vessel.  Drain  the  crystalline  powder,  which  has  settled,  in  a  funnel,  wash 
it  with  alcohol  until  the  washings  cease  to  redden  blue  litmus  paper,  fold 
it  in  a  jDiece  of  muslin,  and  press  it  gently.  Finally,  spread  the  powder 
on  bibulous  paper,  and  dry  it  quickly  in  the  sunlight,  or  in  a  dry  room,  at 
the  ordinary  temperature,  and  keep  it  in  well-stopped  bottles. —  U.  S.  P. 

Pour  the  water  on  the  iron  placed  in  a  porcelain  capsule,  add  the  sul- 
phuric acid,  and,  when  the  disengagement  of  gas  has  nearly  ceased,  boil 
for  ten  minutes,  and  then  filter  the  solution  into  a  jar  containing  the 
spirit^  stirring  the  mixture  so  that  the  salt  shall  separate  into  minute 
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granular  crystals.  Let  these,  deprived  by  decantation  of  adhering 
liquid,  be  transferred  on  filtering  paper  to  porous  tiles,  and  dried  by 
exposure  to  the  atmosphere. — Br.  Ph. 

A  very  pale,  bluish-green,  crystalline  powder,  efflorescent  in  dry  air, 
but,  when  in  contact  with  moisture,  becoming  gradually  oxidized,  without 
odor,  having  a  saline  and  styptic  taste,  and  an  acid  reaction.  Soluble  in 
1.8  parts  of  water  at  15°  C.  (59°  F.),  and  in  0.3  part  of  boiling  water; 
insoluble  in  alcohol. 

It  should  respond  to  the  same  reactions  and  tests  as  sulphate  of  iron 
(see  Ferri  Sulphas). 

If  4.167  gm.  of  precipitated  sulphate  of  iron  are  dissolved  in  water 
acidified  with  diluted  sulphuric  acid,  and  the  solution  treated  with  vol- 
umetric solution  of  bichromate  of  potassium,  until  a  drop  no  longer  gives 
a  blue  color  with  test-solution  of  ferricyanide  of  potassium,  the  required 
number  of  c.c.  of  the  volumetric  solution,  multiplied  by  2,  equals  the 
percentage  of  unoxidized  ferrous  sulphate  in  crystals. 

The  dose  is  3  to  5  grains. 


Sulphurets  of  Iron. 

Several  sulphurets  have  been  proposed  as  stimulating  alteratives,  and 
as  antidotes  against  the  poisonous  action  of  arsenic,  lead,  mercury,  and 
other  metals  which  are  precipitated  by  hydrosulphuric  acid.  As  this 
latter  acid  may  be  set  free  by  the  intestinal  acids,  and  in  larger  quanti- 
ties has  itself  a  poisonous  action,  the  free  use  of  these  sulphurets  seemi 
to  require  care. 

Ferri  sulphuretum,  called  black  sulphuret  of  iron,  is  prepared  by 
fusing  together  h-on  aud  sulphur.  If  well  prepared,  it  has  a  yellowish- 
gray  or  blackish  color,  without  odor  or  taste,  and  is  wholly  soluble  in 
diluted  acids,  with  evolution  of  sulphuretted  hydrogen.  It  is  chiefly 
used  for  the  preparation  of  this  gas,  but  has  been  given  in  scrofulous 
and  chronic  skin  diseases,  in  doses  of  5  or  10  grains,  twice  a  day. 

Ferri  et  potassvi  sulphuretum,  prepared  by  fusing  together  equal  parts 
of  hon  filings  and  carbonate  of  potassium  with  ^  part  of  flowers  of  sul- 
phur, is  a  brown  mass,  of  the  odor  of  sulphuretted  hydrogen.  It  has 
been  recommended  as  an  antidote  against  arsenic,  and  also  as  a  powerful 
alterative  in  doses  of  5  grains,  and  in  larger  doses,  diluted,  in  cases  of 
poisoning ;  externally,  it  has  been  employed  as  an  addition  to  baths  in 
the  quantity  of  1  to  3  ounces. 

ft' 
8yrup  of  Superphosphate  of  Iron. 

The  salt  is  prepared  by  adding  freshly-precipitated  phosphate  of 
iron  to  saturation  in  a  boiling  solution  of  glacial  phosphoric  acid.  On 
concentrating  and  cooling,  it  forms  a  soft  mass,  which  is  freely  soluble 
in  water  in  all  proportions  and  free  from  inky  taste. 

The  syrup  is  made  by  dissolving  5  grains  in  each  fluidrachm  of  simple 
syrup.     Dose,  a  fluidrachm  or  less. 
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I  Ferri  Tannas.     (Tannate  of  Iron.)     {Ferric  Tannate.) 

All  the  ferric  salts  of  iron,  unless  very  acid — the  scale  salts  excepted 
— are  preciipitated  by  tincture  of  galls  or  tannic  acid,  the  precipitate  is 
of  a  bluish-black  color,  insoluble  in  water,  and  tasteless.  It  has  been 
highly  recommended  as  a  chalybeate,  well  adapted  to  weak  stomachs. 
The  dose  in  chlorosis  is  10  grains  and  more. 

A  syrup  has  been  proposed  containing  2 1  drachms  of  citrate  of  iron, 
1  drachm  of  extract  of  galls,  to  4  ounces  of  raspberry  syrup  and  12 
ounces  of  simple  syrup.  The  dose  is  a  tablespoouful  several  times  a 
day. 

Liquor  Ferri  Tersulphatis,  U.  S.  P.     {Solution  of  Tersulphate  of  Iron.) 
{Solution  of  Normal  Ferric  Sulphate.) 

An  aqueous  solution  of  normal  ferric  sulphate  [Fe2(S04)3  =  399.8], 
containing  28.7  per  cent,  of  the  salt. 

Sulphate  of  iron,  eighty  parts       .......       80 

Sulphuric  acid,  fifteen  j)arts 15 

Nitric  acid, 

Distilled  water,  each,  a  sufficient  quantity 

To  make  two  hundred  parts 200 

Mix  the  sulphuric  acid  with  11  parts  of  nitric  acid  and  with  50  parts 
of  distilled  water  in  a  capacious  porcelain  capsule,  and,  having  heated  the 
mixture  to  the  boiling-point,  add  the  sulphate  of  iron  (one-fourth  of  it 
at  a  time),  stirring,  after  each  addition,  until  effervescence  ceases. 
Should  the  addition  of  a  few  drops  of  nitric  acid  cause  a  further  evo- 
lution of  red  fumes,  cautiously  add  nitric  acid  until  red  fumes  cease  to 
be  evolved.  Then  continue  the  heat  until  the  solution  acquires  a  red- 
dish-brown color  and  is  free  from  nitrous  odor.  Lastly,  add  enough 
distilled  water  to  make  the  whole  weigh  200  parts. 

The  reaction  is  explained  by  the  formula : 

6FeSO,+3H2S04+2HN03  =  3(Fe23S04)+2NO+4H20. 

In  Monsel's  solution,  which  has  already  been  described,  the  jDropor- 
tions  are  varied  so  as  to  secure  an  excess  of  sesquioxide,  and  a  less 
caustic  and  acid  solution. 

Solution  of  tersulphate  of  iron  is  made  officinal  chiefly  for  the  extem- 
poraneous preparation  of  the  hydrated  sesquioxide  of  iron,  and  for  use 
in  effecting  the  formation  of  other  sesqui-salts  of  iron  by  double  decom- 
position. 

A  dark,  reddish-brown  liquid,  almost  odorless,  having  an  acid, 
strongly  styptic  taste,  and  an  acid  reaction.  Sp.  gr.  1.320.  It  is  mis- 
cible  with  water  and  alcohol  in  all  proportions,  without  decomposition. 
The  diluted  solution  affords  a  brown-red  jjrecipitate  with  Avater  of 
ammonia,  a  blue  one  with  test-solution  of  ferrocyanide  of  potassium, 
and  a  white  one,  insoluble  in  hydrochloric  acid,  with  test-solution  of 
chloride  of  barium.  On  slowly  mixing  2  volumes  of  the  solution 
with  1  volume  of  concentrated  sulphuric  acid  in  a  beaker,  the  mixture 
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does  not  separate  a  solid  white  mass  ou  standing  (difference  from  sub- 
sulpliate). 

On  adding  a  clear  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of 
equal  volumes  of  concentrated  sulphuric  acid  and  a  moderately  diluted 
portion  of  the  solution,  the  crystal  should  not  become  brown,  nor  should 
there  be  a  brownish-black  zone  developed  around  it  (absence  of  nitric 
acid).  A  few  drops  added  to  freshly  prepared  test-solution  of  ferri- 
cyanide  of  potassium  should  impart  to  it  a  pure,  greenish-brown  color 
without  a  trace  of  blue  (absence  of  ferrous  salt). 

10  gm.  of  the  solution,  when  completely  precipitated  by  excess  of 
water  of  ammonia,  yield  a  precipitate,  which,  when  washed,  dried,  and 
ignited,  should  weigh  1,147  gm. 

Ferri  Valerianas,  U.  S.  P.  ( Valerianate  of  Iron.    Fe2(C5H902)6=717.8.) 

{Ferric  Valerianate.) 

Valerianate  of  iron  should  be  preserved  in  small,  well-stopped  vials, 
in  a  cool  and  dark  place. 

This  salt  is  made  by  decomposing  valerianate  of  sodium  by  tersulphate 
of  iron ;  it  is  prescribed  in  hysterical  affections  complicated  with  chlorosis, 
in  doses  of  a  grain  repeated  several  times  daily,  generally  in  pilular 
form. 

A  dark  tile-red,  amorphous  powder,  permanent  in  dry  air,  having  a 
faint  odor  of  valerianic  acid,  and  a  mildly  styptic  taste.  Insoluble  in 
cold  water,  but  readily  soluble  in  alcohol.  Boiling  water  decomposes  it, 
setting  free  the  valerianic  acid  and  leaving  ferric  hydrate.  When  slowly 
heated,  the  salt  parts  with  its  acid  without  fusing,  but,  when  rapidly 
heated,  it  fuses  and  gives  off  inflammable  vapors  having  the  odor  of 
butyric  acid.  On  ignition,  ferric  oxide  remains.  Mineral  acids  decom- 
pose the  valerianate,  forming  the  respective  ferric  salts  and  liberating 
valerianic  acid. 

Ferrum  Dialysatum.     {Liquor  Ferri  Dialysati.)     {Dialysed  Iron.) 

Dialysed  iron  is  made  by  adding  freshly-precipitated  ferric  oxide  to 
solution  ferric  chloride  to  saturation,  putting  the  liquid  thus  formed  into 
a  dialysator  of  hog's  bladder  or  parchment,  and  suspending  this  in  water. 
The  water  must  be  renewed  frequently  until  it  no  longer  shows  an  acid 
reaction.  When  dialysis  is  completed,  it  is  diluted  with  distilled  water 
till  100  grains  of  it  evaporated  at  a  temperature  not  exceeding  212°  F. 
yields  a  residue  of  5  grains.  This  operation  requires  from  8  to  12  da}'s, 
but  if  allowed  to  proceed  too  long  it  is  apt  to  gelatinize. 

As  thus  prepared  dialysed  iron  is  a  dark  reddish-brown  liquid,  having 
but  a  slight  acid  reaction,  and  very  little  ferruginous  taste ;  specific  gravity 
about  1.04.  It  is  evidently  an  oxychloride  of  iron  containing  variable 
quantities  of  Fe2Cl6  and  Fe203.  Six  samples  examined  by  H.  Trimble 
showed  a  composition  between  Fe2Clg.llFe203  and  Fe2Clg.31Fe203. 
While  Graham  speaks  of  such  a  solution  containing  Fe2Clg.95Fe203. 
Such  a  basic  solution,  however,  very  soon  gelatinizes. 

There  has  been  considerable  difference  of  opinion  expressed  regarding 
the  virtues  of  dialysed  iron.  Certain  practitioners  declare  that  it 
must  theoretically  be  regarded  as  inert  or  a  very  feeble  preparation  of 
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iron;  otlicrs  cLMiiii  I'mj-  il  s|icci,il  tncrii  on  ;irc(,iiiii  <>\'  ii-  |tlcn.sintiic>s, 
not  acliiiii'  on  llic  tcctli,  nor  cMnsin";-  (•()n.-ti|):ilion,  :iimI  claim  for  it  all  tlic 
tonic clU'cts  of  iron.  It  lias  been  n-cdniniendetj  as  an  antidote  in  ai*s<'nical 
poisoning',  and  lias  !)e<ii  used  in  at  least  one  reccirded  cjim;  snccessinlly. 
When  administered  as  an  antidote  it  slionid  lie  fullowed  with  a  dose  of 
HtKlinm  chloride;  to  insin'e  the  forinatinn  of  fenie  hydrate.  It  is  best 
adM)inist<'red  on  sii^ar  or  in  some  simj)le  soliititm,  such  as  disiil]e<|  \vat(;r, 
j:;lyeerine,  or  syrn|).      Dose  is  from  10  to  lOin,. 


Ferrum  JReductum,  U.  S.  P.     [Ferri  Pulvis.)     {Iron  hi/  Ili/drof/en. 
Quevennc's  Iron.) 

Reduced  Iron.     [Ferrum  Redaetum,  I'liarm.,  1870.) 

Prepared  by  passing  a  stream  of  hydrogen  over  the  washed  and  cal- 
cine<l  snl)earl)onate  (<lry  sestjnioxide)  contained  in  a  wronght-iron  re<luc- 
tioii  tube  of  ft)tn'  inches  in  diameter  heated  to  low  redness,  continuing 
the  flow  of  hydrogen  till  vajjor  of  water  is  no  longer  given  off  and  till 
the  reduction  tuhe  has  cooled  ;  the  oxygen  of  the  oxide  combines  with 
hydrogen,  forming  water,  and  leaves  the  metal  in  soft  masses  of  impal- 
pable iron,  which,  on  trituration  and  sifting,  yield  the  Qucvenne's  iron 
of  connnercc. 

A  very  fine,  grayish-black,  lustreless  powder,  permanent  in  dry  air, 
without  odor  or  taste,  and  insoluble  in  water  or  alcohol.  A\  hen  ignited 
in  contact  with  air,  it  is  converted  into  ferric  oxide.  When  treated  with 
dilute  sulphuric  acid,  it  causes  the  evolution  of  nearly  odorless  hydrogen 
gas;  and  on  being  warmed,  it  is  dissolved  without  leaving  a  residue. 

If  1  o-m.  of  reduced  iron  he  dio-ested  with  8.5  o;m.  of  iodine,  2.5  mn. 
of  iodide  of  potassium,  and  50  c.c.  of  distilled  water  for  two  hours,  the 
resulting  filtrate  should  have  a  green  color,  and  should  not  be  rendered 
blue  by  gelatinized  starch  (presence  of  at  least  80  per  cent,  of  metallic 
iron). 

It  oxidizes  when  exposed  to  damp  air,  and  should  be  kept  in  closely- 
stoj)pe(l  bottles.  It  is  usually  contaminated  with  a  little  carburet,  black 
oxide,  and  occasionally  sulphuret  of  iron.  These  impurities  give  it  a 
dull  black  color.  When  well  jirepared,  it  M-ill  burn  on  the  application 
of  a  lighted  ta})er ;  and  a  small  portion  of  it,  struck  on  an  anvil  with  a 
hannner,  forms  a  scale  having  a  brilliant  metallic  lustre. 

Ixeduced  iron  possesses  in  a  high  degree  the  property  of  restoring  to 
the  blood  this  essential  ingredient,  when  it  is  deficient.  From  its  extreme 
fineness,  it  is  readily  soluble  in  the  stomach,  and  the  chief  objection  to  its 
use  is  that  occasionally  it  produces  eructations  of  hydrogen ;  or,  if  it 
contains  sulphuret  or  carburet  of  iron,  sulphuretted  or  carburetted 
hydrogen  is  evolved. 

This,  like  other  iron  preparations,  is  a[)t  to  produce  astringent  effects, 
though  less  so  than  the  pcrsalts ;  hence  the  occasional  use  of  mild  pm'g-a- 
tives  during  its  administration.  It  also  blackens  the  stools.  It  is  usually 
given  in  the  dose  of  1  or  2  grains  three  times  a  day.  Given  in  lozenges, 
made  with  chocolate,  its  taste  is  pretty  well  disguised.  In  pills  it  is 
either  combined  with  the  tonic  extracts  or  Q-iveu  alone. 
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6th  Group  of  Tetrads.      Manganese. 
Manganmn.     {Manganese.     Mn  =^  54.) 

This  metal  strongly  resembles  iron  in  its  chemical  as  well  as  its  thera- 
peutical properties.  It  forms  several  oxides.  -The  protoxide,  however, 
is  the  one  which  enters  into  most  of  the  medicinal  salts ;  these  are  either 
rose-colored  or  colorless.  The  salts  are  not  incompatible  with  vegetable 
astringents,  and  this,  in  a  pharmaceutical  point  of  view,  is  their  chief 
merit. 

Tests  for  Manganese. — Manganese  is  recognized  by  the  follomng 
reactions : — 

Sulphuretted  hydrogen  produces  in  alkaline  and  sulphuret  of  ammo- 
nium, in  neutral  solutions,  a  flesh-colored  precipitate  of  MnS,  turning  to 
brown  in  contact  with  au",  soluble  in  acids. 

Alkalies  cause  a  whitish  precipitate  of  MnO,H20;  carbonates  of  the 
alkalies  a  similar  precipitate  of  Mn,C03.  By  exposure  to  the  air,  they 
are  partly  oxidized,  and  turn  brown. 

Carbonate  of  sodium,  fused  with  compounds  of  manganese  in  the 
outer  flame  before  the  blowpipe,  assumes  from  jSraO,Mn03,  a  green  color, 
tm-ning  to  a  turbid  blue  green  after  cooling. 

Preparations  of  Manganese. 

*  Mangani  acetas,  Mn(C2H302)2.     Dissolving  carbonate  in  acetic  acid. 
Mangani  carbonas,  MnCOg+HoO.     Whitish  insoluble  powder. 
Mangani  chloridum,  MnClj.     Milder  than  sulijhate. 
Mangani  hypophosphitis  syrupus.     Dose,  §ss,  contains  2|  grs.  of  salt. 
Mangani  iodidi  syrupus.     Contains  3J  to  f^j,  dose  Tt\^x. 
Mangani  lactas,  Mn(C3H5O3)2l0H2O.     Eose-colored  crystals. 
Mangani  oxidum  iiigrum,  MnOj.     Native  impure  mineral. 
Mangani  phosphas,  Mn2HP044-4H20.     Dose,  gr.  i  to  v. 
Mangani  phosphatis  syrupus.     Gr.  v  to  f^j.     Dose,  f^j. 
Mangani  et  ferri  iodidi  syrupus.     Same  strength  as  ferri  iodidi  syrupus. 
Mangani  sulphas,  MnS044H20.     Pale  rose-colored  crystals. 
Potassii  permanganas,  K2Mn20g.     Purple  crystals. 

Mangani  Aeetas.     Mn(C2H302)2. 

By  dissolving  the  carbonate  in  acetic  acid  and  evaporating,  colorless 
or  rose-colored  prisms  are  obtained,  which  are  permanent  in  the  air, 
have  an  astringent  metallic  taste,  and  are  soluble  in  alcohol,  and  in  3| 
parts  of  water.  It  is  considered  one  of  the  mildest  medicinal  salts  of 
manganese,  and  is  given  in  a  dose  of  5  grains. 

Mangani  Carbonas.    {Carbonate  of  Manganese.    MnC03+H20=132.) 

This  is  made  by  precipitating  sulphate  mth  a  carbonated  alkali,  or 
directly  from  the  native  black  oxide,  as  follows : — 

Take  of  black  oxide  of  manganese  ibj,  in  powder,  put  it  in  a  porce- 
lain dish  on  a  sand-bath  or  other  source  of  heat ;  pour  on  it  muriatic 
acid  Oij,  and  stir  well.  Chlorine  is  evolved,  which  makes  it  necessary 
to  operate  in  the  open  air  or  under  a  chimney.  Muriatic  acid  should 
be  added  until  it  is  nearly  dissolved.  To  get  rid  of  free  muriatic  acid 
and  sesquichloride  of  iron,  heat  and  add  a  small  quantity  of  nitric  acid 
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and  tlicn  ;k1(1  ciirhonafc  of"  sodium,  l)oiliiiL;-,  niter  cafh  addition,  as  lon<r 
as  tlu!  ('arl)oiia(('  |)i-('ci|titatcd  is  conlaininatcd  witli  ii'on,  or  until  a  j}<»r- 
tion  of  the  .solution  teste*!  with  yellow  pi-iissiate  (jf  potassium  does  not 
produce  a  blue  color.  The  solution  of  chloride  of  maiif^anese,  l)(;in<2; 
now  separated  from  the  oxide  of  iron  hy  liltrution,  will  furnish,  f)n  the 
acMition  of"  an  excess  of  carbonate  of  sodium,  a  bulky  whin-  j)recij)i- 
tjite,  which,  bein^  washed  in  cold,  previously  boiled  Mater  and  dried, 
constitutes  (carbonate  of"  nian<ranese. 

It  is  a  white  or  pale  rose-colored  jwwder,  insoluble  in  water,  and 
liai)le  to  pass  into  a  higher  state  of  oxidation;  it  may  be  given  in 
])o\\'tler,  dose  gr.  v,  or  in  the  form  of  saccharine  powder,  or  made  into 
a  mass  with  honey. 

Mdnganl  Chlorldum.  {Chloride  of  Manganese.   MnCl2-|-2H20=  160.8.) 

The  residuary  liquid  obtained  in  preparing  chlorine,  by  dissolving 
binoxide  of  manganese  in  hydrochloric  acid,  consists  of  chl(»ri(le  of 
manganese  contaminated  with  scsquichloride  of  iron ;  to  free  it  of  this, 
add  some  nitric  acid  and  boil  to  expel  the  excess  of  the  acid,  and  then 
boil  with  a  magma  of  carbonate  of  manganese,  which  precij)itates  the 
whole  of  the  iron  of  salt. 

It  crystallizes  in  thick  tables  of  a  rose  color,  soluble  in  water  and 
alcohol ;  its  medical  properties  are  little  known,  but  probably  bear  rela- 
tion to  those  of  the  sul])hate,  similar  to  that  of  the  corresponding  salts 
of  iron.     Its  dose  is  5  grains. 

Syrup  of  Hypophosphite  of  Manganese. 

Take  of  Sulphate  of  manganese 240  grains. 

Hypophosphite  of  calcium  ....  160       " 

Water Sufficient. 

Sugar ibij. 

Orange-flower  water f^ss. 

Dissolve  the  hypophosphite  and  sulphate  in  separate  portions  of  water 
and  mix ;  then  wash  the  precipitate,  evaporate  the  filtrate  to  one  pint, 
dissolve  in  this  the  sugar  by  the  aid  of  heat,  and  add  the  orauge-f^o^ver 
water.  Dose,  a  tablespoouful,  containing  2|-  grains  of  hypophosphite 
of  manganese. 

Syrup  of  Iodide  of  3Ianganese. 

Take  of  Sulphate  of  manganese oij- 

Iodide  of  potassium gij,  5iij- 

Sugar gxij. 

Water, 

Syrup,  of  each Sufficient. 

Dissolve  the  sulphate  and  iodide  each  in  f  oiij  of  cold  water,  to  ^\"hicli 
f5ij  of  syrup  have  been  added,  mix  them  in  a  glass-stoppered  bottle, 
and,  after  the  crystals  of  sulphate  of  potassium  cease  to  precipitate, 
throw  the  solution  on  a  filter  of  fine  muslin,  and  allow  it  to  pass  into  a 
pint  bottle  containing  the  sugar ;  add  sufficient  Avater  to  the  filter  to 
bring  up  the  measure  of  the  resulting  syrup  to  exactly  a  pint.  This  con- 
tains about  5j  of  the  iodide  to  each  f  ,3J.     Dose,  n\^x.     [Procta-'s  Process.) 
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Process  of  J.  Oreuse. 


Take  of  Iodine 

Iron  filings 

Peroxide  of  manganese,  washed 
Warm  water        .... 
Sulphite  of  sodium 
Granulated  sugar 


1  troyounce. 
360  grains. 

2  troyounces. 

q.  s.  or  6  fiuidounces, 
2  or  3  grains. 
9  troyounces. 


Pour  the  Avater  and  the  iron  filings  into  a  glass  matrass ;  add  the 
iodine  in  the  usual  manner  for  making  iodide  of  iron ;  when  this  is 
completed  place  the  matrass  on  a  sand-  or  water- bath,  and  add  the  per- 
oxide of  manganese  by  small  portions,  as  long  as  a  new  addition  causes 
the  liquid  to  assume  a  deep-red  color,  becoming  light-brown  by  agita- 
tion, and  bring  slowly  to  ebullition.  The  liquid  is  then  of  a  light- 
brown  color,  due  to  some  free  iodine,  but  contains  no  trace  of  iron,  as 
may  be  ascertained  by  means  of  tincture  of  nutgalls.  Dissolve  the 
sulphite  of  soda  in  a  drachm  of  water,  add  it  drop  by  drop  to  the  liquid 
till  it  is  dissolved,  filter,  wash  the  precipitate  well,  evaporate  to  5  fluid- 
ounces,  and  dissolve  in  it  the  sugar,  so  as  to  obtain  10  fiuidounces  of 
syrup. 

The  syrup  of  iodide  of  manganese  thus  obtained  is  almost  free  from 
color,  presenting  only  the  characteristic  light  rosy  tint  of  manganese 
salts.  Its  taste  is  saline  and  not  unpleasant.  The  strength  of  it  is  the 
same  as  that  of  the  officinal  syrup  of  iodide  of  iron,  that  is,  about  7.33 
grains  of  the  salt  to  the  fiuidrachm. 

The  following  equation  may  explain  the  chemical  reaction : 

3Mn02+4Fe+3I  =  SMnl-hSFe^Og. 

But  it  is  in  reality  more  complicated  than  that.  When  peroxide  of 
manganese  is  added  to  iodide  of  iron,  some  iodide  of  manganese  is 
formed,  some  iodine  set  free,  and  some  sesquioxide  of  iron  formed,  as 
this  equation  shows : 

4FeI  +  3Mn02  =  3MnI+2FeA^-I• 
The  liberated  iodine  combines  then  with  the  excess  of  metallic  iron, 
forming  more  iodide  of  iron,  which  is  again  decomposed  in  the  same 
manner  by  the  peroxide  of  manganese,  and  so  on  ad  infinitum.  This 
also  explains  the  presence  to  the  end  of  a  slight  quantity  of  free  iodine; 
this  quantity,  however,  is  small,  as  it  requires  hardly  a  grain  of  the 
sulphite  to  discolor  it.     [The  Physician  and  Pharmacist,  Feb.,  1872.) 

Syrup  of  Iodide  of  Iron  and  Manganese.     (Procter.) 

This  preparation  nearly  represents  the  officinal  solution  of  iodide  of 
iron,  and  is  used  for  the  same  purposes,  and  in  the  same  doses. 

Take  of  Iodide  of  potassium  . 
Protosulphate  of  iron 
Protosulphate  of  manganese     . 
Iron  filings,  free  from  rust 
White  sugar,  in  coarse  powder 
Distilled  and  boiled  water 


.  1000 

grains 

.   630 

" 

.   210 

" 

.   100 

(I 

.  4800 

" 

.  q.s. 
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Triturate  the  siil[)liat<'s  and  the  iodide  scjtaratcly  to  powder,  mix  them 
with  the  iron  liliii^^s,  add  I  thiidouiiee  (»f  distilled  water,  and  ti'itnrate  to 
a  uniform  [)aste.  Aftcsr  standin<;'  a  few  minutes,  a<;ain  add  I  fluidounee 
of  distilled  water,  triturate,  and  allow  it  to  rest  fifteen  miiuites.  A  third 
ud<lition  of  water  should  now  he  made  and  mixed.  The  .sugar  should 
then  1)0  introduced  into  a  bottle  capable  of  holding  a  little  more  than 
12  rtuidounees,  and  a  small  funnel,  prepared  with  a  moistened  filter, 
inserted  into  its  mouth.  The  magma  of  salts  should  then  })e  carefully 
removed  from  the  mortar  to  tin;  fdtei",  and  when  the  dense  solution  has 
drained  through,  distilled  or  boiled  water  sh<udd  be  carefully  poured  on 
in  small  portions,  until  the  solution  of  the  iodides  is  displaced  and 
washed  from  the  magma  of  crystals  of  sulphate  of  potassium.  Finally, 
finish  the  measure  r»f  12  ounces  by  adding  boiled  water,  and  agitate  the 
bottle  until  the  sugar  is  dissolved.  The  solution  of  the  sugar  may  be 
facilitated,  when  desirable,  by  standing  the  bottle  in  warm  \vater  for  a 
time,  and  then  agitating. 

Each  fluidounee  of  this  syrup  contains  50  grains  of  the  mixed  anhy- 
drous iodides  in  the  proportion  of  3  parts  of  iodide  of  iron  to  1  part  of 
iodide  of  manganese,  and  the  dose  is  from  10  drops  to  |  iluidraehm. 

For  papers  on  the  preparations  of  manganese  and  iron,  including  effer- 
vescing powders,  lozenges,  pills,  chocolate,  and  syrup,  see  American 
Journal  of  Phai-macy,  vol.  xxv.,  p.  174;  also,  vol.  xxii.,  p.  297. 

Mangani  Lactas.     :\In(C3H5O3)2l0H2O+. 

Prepared  by  dissolving  carbonate  of  manganese  in  lactic  acid,  and 
evaporating ;  it  crystallizes  in  four-sided  prisms  of  a  pale-rose  color,  is 
efflorescent,  and  dissolves  in"  12  parts  of  cold  water.  It  has  been  used, 
together  with  lactate  of  iron,  in  doses  of  1  grain,  in  chlorosis. 

Mangani  Oxidum  Nigrum,  U.  S.  P.     {Black  Oxide  of  Manganese.) 

Native,  crude  binoxide  of  manganese,  containing  at  least  60  per  cent, 
of  the  pure  oxide  (Mn02  =  86).  This  oxide  is  the  sovu-ce  from  whence 
all  the  preparations  of  manganese  are  derived. 

A  heavy,  grayish-black,  more  or  less  gritty  powder,  permanent  in  the 
air,  odorless  and  tasteless,  and  insoluble  in  water  or  alcohol.  At  a  red 
heat  the  oxide  gives  off  oxygen  gas ;  and,  if  heated  with  hydrochloric 
acid,  it  causes  the  evolution  of  chlorine  gas.  On  intimately  mixing  1 
part  of  the  oxide  with  1  part  of  hydrate  of  potassium  and  1  part  of 
chlorate  of  potassium,  introducing  the  mass  into  a  crucible,  moistening 
Avith  water,  drying,  and  igniting,  a  dark  fuse  is  obtained,  which  yields 
a  green  solution  with  water,  changing  to  purplish-red  on  boiling  or  on 
adding  diluted  sulphuric  acid. 

If  5  gm.  of  the  finely-powdered  oxide  be  digested  with  15  gm.  of 
water  and  21  gm.  of  hydrochloric  acid,  then  45  gm.  of  ferrous  sulphate 
be  added,  and  the  mixture  heated  to  boiling,  the  cooled  filtrate  should 
not  acquire  a  blue  color  on  the  addition  of  test-solution  of  ferricyauide 
of  potassium  (presence  of  at  least  Q'o  per  cent,  of  pure  manganese 
dioxide). 
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Phosphate  of  llanganese.     MnHPO^+HgO. 

This  salt  is  prepared  by  mixing  solutions  of  sulphate  of  manganese, 
4  parts,  and  phosphate  of  sodium,  5  parts,  washing  the  precipitated 
phosphate  till  the  sulphate  of  sodium  is  completely  removed,  and  dry- 
ing at  a  moderate  heat.  It  is  a  white,  nearly  insoluble  powder,  and 
may  be  made  into  pills  or  lozenges,  and  given  in  a  dose  of  from  1  to  5 
grains. 

Syrup  of  Phosphate  of  3Ianganese.     (Wiegand's.) 

Take  of  Sulphate  of  manganese,  in  crystals         .         ,  Siss,  gr.  xvij. 

Phosphate  of  sodium oiiss,  or  q.  s. 

Muriatic  acid f  oiv. 

Water,  q.  s.  to  make fS^ij- 

Sugar,  q.  s.  to  make,  with  the  foregoing  .  fgxiiss. 

Dissolve  the  salts  separately,  each  in  J  pint  of  water,  and  add  the 
solution  of  phosphate  of  sodium  to  the  solution  of  suljahate  of  man- 
ganese, as  long  as  it  produces  a  precipitate,  which  wash  with  cold  water, 
and  dissolve  by  means  of  the  muriatic  acid ;  dilute  till  it  measures  7 
fluidounces,  then  add  10  troy  ounces  of  sugar,  or  sufficient  to  make  up 
the  bulk  of  12i  fluidounces.     Each  f5j  contains  5  grains  of  the  salt. 

Mangani  Sulphas,  U.  S.  P.     (Sulphate  of  Ifanganese. 
MnS04.4H20  =  222.) 

Sulphate  of  manganese  should  be  kept  in  well-stopped  bottles. 

This  salt  may  be  prej)arecl  as  follows : — 

Mix  in  a  sand  crucible  the  black  oxide  of  manganese  with  sulphmic 
acid  until  of  a  thick,  pasty  consistence.  Cover  with  a  smaller  crucible 
and  expose  the  mixture  to  a  red  heat  for  half  an  hour.  At  the  end  of 
this  interval,  remove  the  crucible  from  the  fire,  and  when  cool  reduce 
the  dark-brown  mass  to  a  coarse  powder.  Introduce  this  into  a  cruci- 
ble, and  saturate  as  before  with  sulphuric  acid.  Again  apply  heat  and 
continue  it  till  white  vapors  cease  to  be  expelled.  The  mass  remaining 
contains  the  sulphate,  which  may  be  obtained  impure  by  solution  and 
evaporation.  To  purify  this  from  iron,  the  following  directions  are 
given :  The  filtered  solution  is  to  be  heated  in  a  porcelain  capsule  with 
a  small  quantity  of  nitric  acid,  and  wdien  nearly  boiling,  drop  into  it 
carbonate  of  manganese  in  small  portions  at  a  time  until  all  the  iron 
shall  have  been  precipitated  and  the  liquid  changes  from  a  dark-red  to 
a  pale-rose  tint.  Now  evaporate  and  crystallize.  Some  processes 
recommend  the  heating  of  black  oxide  M^ith  carbon  previous  to  adding 
the  sulphuric  acid,  others  direct  the  addition  of  the  moist  carbonate  to 
diluted  sulphuric  acid. 

These  crystals  are  of  a  pale-rose  color,  containing  when  formed  be- 
low 42°  F.  7  Aq,  between  42°  and  68°  5  Aq,  and  between  68°  and  86° 
411,0 ;  they  have  a  styptic  taste,  are  freely  soluble  in  water,  and  may 
be  given  as  a  tonic  in  a  dose  of  gr.  v ;  as  a  cholagogue  cathartic,  5j  to 
5ij  is  required. 

Colorless,  or  pale  rose-colored,  transparent;  right-rhombic  prisms, 
crystallized  at  a  temperature  between  20°  and  30°  C.  (68°  and  86°  F.), 
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Kli<:li(lv  cniKrcscciil  ill  dry  air,  ndorh^s,  liaviii'i"  :i  >li;:Iilly  liiltr-r  iiiid 
a8triiij;ent  tast<',  and  a  I'aiiitly  acid  reaction.  Solul)!*-  in  0..S  |)art  uT 
water  at  15*^  C  (59°  F.),  and  in  1  jnu't  of  Ijoilin;;  water  ;  insoliihle  in 
alcohol.  The  aqueous  solution  of  the  salt  yields,  with  sulphide  of  ani- 
iiioniinn,  a  flesh-colored  })reci])itate  completely  soluble  in  niod(;rately 
diluted  acetic  acid  (al)senc(!  of  zinc)  ;  with  test-solution  of  ferrocyanich; 
of  potassinin  it  alU^'dsa  re(ldisli-whit(!  precipitate,  and  a  hrown  one  with 
test-sol uti(»n  of  ferricyanidc;  of  ])otassinni.  Test-solution  of  chloi-ide  of 
hariuin  produces  a  white  precipitate  insoluble  in  hydrocidoi-ic  acid. 

The  afiucous  solution  of  the  salt  should  not  be  affected  by  solution  of 
tannic  acid  (absence  of  iron).  When  sli<rlitly  acidulated  with  hydro- 
chloric acid,  it  should  remain  unaffected  by  hydro.sulphuricacid  (absence 
of  coi)per).  If  all  the  manganese  Ijc  precipitated  from  the  aqueous 
solution  by  sulphide  of  ammonium,  and  the  filtrate  be  evaporated,  not 
more  than  a  trace  of  fixed  residue  should  remain  on  gentle  iguitiou 
(limit  of  alkalies  or  magnesia). 

Potassii  Permanganas,  U.  S.  P.     (^Permanganate  of  Potassium.     Cha- 
meleon Mineral.     K2Mn20g  =  314.) 

Permanganate  of  potassium  should  be  kept  in  Avell-stopped  bottles, 
and  should  not  be  triturated  nor  combined  in  solution  M'ith  organic  or 
readily  oxidizable  substances. 

This  salt,  which  is  sometimes  called  hi/permayiganate  of  pofa.^sium, 
may  be  made  by  mixing  equal  parts  of  very  finely-powdered  deutoxide 
of  manganese  and  chlorate  of  potassium  with  rather  more  than  an  equal 
part  of  caustic  potassa,  dissolving  in  a  little  water,  evaporating  to  dry- 
ness, and  exposing  to  a  temperature  jiist  short  of  redness.  The  mass, 
on  treatment  with  hot  water,  yields  a  deep-purple  solution  of  this  salt, 
which  on  evaporation  crystallizes,  or,  if  evaporated  to  dryness,  the  salt 
is  obtained  as  a  dark-green  powder. 

The  uses  of  this  preparation  are,  internally  as  a  remedy  iu  diabetes, 
dose  3  grains  three  times  a  day,  gradually  increased,  and  externally  as 
a  caustic  and  "deodorizer"  in  treating  foul  ulcers.  It  is  applied  in 
powder,  dusted  on  to  the  part,  or  in  solution,  from  1  to  10  grains  to  the 
ounce.  For  the  remarkable  relations  of  this  salt  to  ozone,  and  its  uses 
as  a  deodorizer,  see  page  172. 

It  is  extensively  used  in  analytical  work  for  the  estimation  of  acids, 
bleaching  compounds,  etc. 

Deep  ])urple-violet,  or  nearly  black,  needle-shaped,  rhombic  prisms, 
of  a  metallic  lustre,  permanent  in  the  air,  odorless,  having  a  sweet,  after- 
M'ard  disagreeable,  astringent  taste,  and  a  neutral  reaction.  Soluble, 
with  the  exception  of  a  scanty  broAvn  residue,  in  20  parts  of  water  at 
15°  C.  (59°  F.),  and  in  3  parts  of  boiling  water.  It  is  decomposed  by 
alcohol.  When  heated  to  redness,  the  salt  gives  oif  oxygen,  and  leaves 
a  black  residue  of  an  alkaline  reaction.  A  very  dilute  solution  of  the 
salt  has  a  rose  color  without  a  tinge  of  green.  This  color  is  destroyed 
by  the  addition  of  oxalic  acid,  or  of  many  other  organic  or  readily- 
oxidizable  substances,  with  the  formation  of  a  brown  precipitate,  soluble 
m  diluted  sulphuric  acid,  forming  a  colorless  lic[uid. 
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If  a  solution  of  the  salt  be  mixed  with  enough  oxalic  and  diluted 
sulphuric  acid  to  produce  a  clear,  colorless  liquid,  and  a  portion  of  this 
be  poiu'ed  upon  a  cold  solution  of  ferrous  sulphate  in  sulphuric  acid,  no 
brown  or  blackish-brown  zone  should  make  its  appearance  at  the  line 
of  contact  of  the  two  liquids  (absence  of  nitrate).  Another  portion  of 
the  decolorized  liquid  should  yield  no  permanent  precipitate  or  cloudi- 
ness on  the  addition  of  a  few  drops  of  test-solution  of  nitrate  of  silver 
(chloride).  On  boiling  an  aqueous  solution  of  the  salt  with  an  excess 
of  ammonia,  until  all  the  manganese  is  precipitated  as  hyclrated  oxide, 
the  colorless  filtrate,  acidulated  with  nitric  acid,  should  yield  no  precipi- 
tate, or,  at  most,  only  a  faint  cloudiness,  with  test-solution  of  nitrate  of 
barium  (limit  of  sulphate). 

If  0.785  gm.  of  the  salt  be  dissolved  in  60  c.c.  of  boiling  distilled 
water  and  5  c.c.  of  sulj^huric  acid  be  cautiously  added,  the  solution  so 
formed  should  require  for  complete  decoloration  not  less  than  24.7  c.c. 
of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  at  least  98.8 
per  cent,  of  pure  permanganate  of  potassium). 

7th  Geoup  of  Teteads.     Peepaeations  of  Nickel  and  Cobalt. 
Niccolum.     (Nickel.     'Ni  =  58.) 

This  metal  is  obtained  from  an  ore  of  arsenic  found  in  Westphalia. 
It  is  fixed  in  the  fire,  and  is  hence  left  behind  after  the  distillation  of 
arsenic,  and  when  purified  is  found  in  commerce  as  a  Avhite,  hard,  mag- 
netic metal,  capable  of  taking  a  very  high  lustre.  Sp.  gr.  8.82.  It  is 
not  oxidized  by  the  air,  and  is  little  attacked  by  acids,  excejjt  in  the 
presence  of  nitric  acid,  which  dissolves  it  freely.  It  forms  two  oxides, 
a  j)rotoxide  and  sesquioxide,  the  medicinal  sulphate  being  a  protosalt ; 
all  the  protosalts  are  of  a  green  color. 

Nickel  is  recognized  by  the  following  tests :  Caustic  alkalies  give 
a  pale  apple-green  precipitate,  insoluble  in  excess,  but  soluble  in  a 
solution  of  carbonate  of  ammonium,  yielding  a  greenish-blue  liquid. 
Ammonia  gives  a  similar  precipitate,  soluble  in  excess,  and  yielding  a 
deep  purplish-blue  solution.  Ferrocyanide  of  potassium  gives  a  green- 
ish-white precipitate.  Sulphuretted  hydrogen  occasions  no  change  in 
solutions  of  nickel  containing  free  mineral  acids,  but  in  alkaline  solu- 
tions gives  a  black  precipitate. 

NiccoU  Sulphas.     {Sulphate  of  Nickel     NiS04+7H20  =  280.) 

This  salt  is  formed  by  dissolving  carbonate  or  oxide  of  nickel  in 
dilute  sulphuric  acid,  and  gently  concentrating  by  evaporation  so  that 
crystals  may  form. 

It  is  in  emerald-green  prismatic  cr}"stals,  efflorescent,  soluble  in  3 
parts  of  cold  water,  insoluble  in  alcohol  and  ether.  It  has  a  sweet, 
astringent  taste,  composition  Ni,SO^-|-7Aq;  crystallized  at  a  higher 
temperature,  it  contains  only  6Aq. 

This  salt  is  used  as  a  tonic.  Prof.  Simpson  employed  it  successfully 
in  a  case  of  obstinate  periodic  headache.  The  dose  is  from  J  grain  to  1 
grain,  three  times  a  day,  given  in  the  form  of  pill  or  simple  solution. 
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Cohalt.     Co  =  58.9. 

This  metal  is  found,  like  the  foregoing,  in  ores  of  arsenic,  and  the 
crude  mineral  sold  as  flystone  by  druggists  appears  to  be  an  ore  con- 
taining cobalt  and  arsenic.  The  metal  itself  is  white,  brittle,  strongly 
magnetic,  unchanged  in  the  air,  feebly  acted  on  by  dilute  hydrochloric 
and  sulphuric  acids. 

Solutions  of  the  salts  of  cobalt  are  recognized  as  follows :  Solution 
of  ammonia  gives  a  blue  precipitate,  slightly  soluble  in  excess,  with  a 
brownish-red  color.  Solution  of  potassa,  a  blue  precipitate,  turning  to 
violet  and  red  when  the  liquor  is  heated.  Sulphuretted  hydrogen  pro- 
duces no  change  in  acid  solutions,  but  with  ammonia  gives  a  black  pre- 
cipitate; melted  with  borax  before  the  blowpipe,  it  gives  a  bead  of 
magnificent  blue  color. 

Protoxide  of  Cohalt     CoO  =  74.9. 

This  is  the  only  compound  used  in  medicine ;  it  is  a  powder  of  an 
ash-gray  color,  and  has  been  employed  as  a  remedy  in  rheumatism.  It 
is  formed  by  precipitation  from  the  nitrate  or  chloride  with  carbonate 
of  sodium,  washing  and  igniting.  Its  chief  use,  however,  is  in  the 
arts,  in  forming  beautiful  blue  colors  in  glass  and  enamels.  Its  dose 
as  an  emetic  is  10  grains ;  as  an  alterative,  much  less. 


CHAPTEE    VI. 

PENTAD  METALS. 

1st  Geoup.     Preparations  of  Arsenic. 
Arsenium.     (Arsenic.     As  =  74.9.) 

THIS  metal,  which  is  the  base  of  a  large  number  of  very  important 
preparations,  exists  in  ores  combined  with  nickel  and  cobalt,  from 
which  it  is  separated  as  arsenious  acid  by  roasting,  the  arsenic  being  much 
more  volatile.  In  its  pure  state  arsenic  is  brittle  and  granular,  steel- 
colored,  but  usually  dull  and  blackish  on  the  surface.  Sp.  gr.  5  to  5.96. 
When  heated  it  sublimes,  giving  oif  a  garlicky  odor,  and  if  exposed  to 
the  air  while  in  state  of  vapor  it  .absorbs  oxygen  and  changes  into 
arsenious  acid,  As^Og.  It  forms  a  higher  oxide  AS2O5 ;  and  combines 
readily  with  sulphur. 

Testing  for  arsenic  requires  great  care,  although  the  most  minute 
traces  of  it  can  be  distinguished.  It  is  very  ill-advised  for  any  but  those 
whose  education  has  been  specially  directed  thereto,  to  undertake  such 
examinations  in  important  cases,  as  there  are  many  precautious  neces- 
sary to  secure  an  accm^ate  and  definite  result. 
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The  following  are  the  most  important  reactions : — 

Tests  for  A7'senious  Acid. — Nitrate  of  silver  produces  a  yellow  pre- 
cipitate, soluble  in  nitric  acid  and  ammonia ;  sulphate  of  copper  causes 
a  yellowish-green  precipitate ;  alkaline  arsenites  with  an  excess  of  alkali, 
throw  down,  when  boiled  with  a  few  drops-  of  sulphate  of  copper,  a 
red  precipitate  of  suboxide  of  copper,  oxidizing  at  the  same  time  the 
arsenious  to  arsenic  acid ;  sulphuretted  hydrogen  and  sulphuret  of  am- 
monium cause  in  acid  solutions  a  yellow  precipitate  of  AsjSg,  soluble  in 
alkalies,  their  carbonates,  bicarbonates,  and  sul]3hurets,  nearly  insoluble 
in  muriatic  acid,  decomposed  and  dissolved  by  nitric  acid,  and  deposit- 
ing a  metallic  mirror,  if  mixed  with  carbonate  of  sodium  and  suddenly 
subjected  to  an  intense  heat  in  a  glass  tube  through  which  a  current  of 
perfectly  dry  hydrogen  passes. 

Compounds  of  arsenious  acid,  if  subjected  to  the  influence  of  Avater, 
zinc,  and  sulphm'ic  acid,  yield  arseniuretted  hydrogen,  AsHg,  which 
burns  Avith  a  bluish  color,  the  flame  at  the  same  time  giving  qfp  white 
vapors  of  garlic  odor,  which  condense  upon  cold  objects.  Upon  a  porce- 
lain dish  held  in  the  flame,  metallic  arsenic  will  be  deposited  in  black- 
ish-brown spots,  of  a  bright  metallic  lustre.  Arseniuretted  hydrogen 
passed  through  a  tube  heated  to  redness  yields  a  bright  metallic  mirror ; 
this  in  a  feeble  stream  of  sulphuretted  hydrogen  is  converted  into 
yellow  sulphuret  of  arsenic,  which  is  not  affected  by  a  current  of  muri- 
atic acid  gas. 

Compounds  of  arsenious  acid,  if  mixed  with  carbonate  of  sodium 
and  cyanide  of  potassium,  and  heated  to  redness  in  a  glass  tube  through 
which  a  slow  stream  of  dry  carbonic  acid  passes,  yield  in  the  colder 
parts  a  beautiful  metallic  mirror ;  this  is  a  most  delicate  test  for  arseni- 
ous acid. 

Befoi'e  the  bloAvpipe  upon  charcoal,  arsenious  acid,  whether  free  or  in 
compounds,  is  reduced  and  reoxiclized,  thus  producing  a  characteristic 
garlic  odor. 

Tests  for  Arsenic  Acid. — Sulphuretted  hydrogen  and  sulphuret  of 
ammonium  cause  in  acid  solutions  a  yellow  precipitate  of  AS3S5 ;  nitrate 
of  silver  produces  a  reddish-brown  precipitate,  sulphate  of  copper  a 
greenish-blue ;  sulphurous  acid  reduces  it  to  arsenious  acid ;  before  the 
blowpipe,  with  cyanide  of  potassium  and  with  zinc  and  sulphuric  acid, 
the  reactions  are  as  above. 

Peepaeations  of  Aesenic. 

Acidum  arsenicum,  H3ASO4  or  (AS2O5+3H2O).     Very  poisonous. 
Acidum  arseniosum,  AS2O3.     White,  opaque,  somewhat  translucent  masses. 
Acidi  arseniosi  liquor.     1  per  cent,  solution  with  2  per  cent,  of  HCl. 
Ammonii  arsenias,  2NH^,HAs04.     Colorless,  rhombic  j^risms. 
Ammonii  arseniatis  liquor,  gr.  j  to  f^j.     Biette's  arsenical  solvition. 
Arsenii  et  hydrargyri  iodidi  liquor.     Containing  1  per  cent,  of  each. 
Arsenii  iodidum,  Asls.     Soluble  orange-red  salt. 
Ferri  arsenias,  Fe3(As04)2.     Dark-green  powder. 

Potassii  arsenitis  liquor.     Containing  1  per  cent,  each  of  AsjOs  ^^^  KHCOg. 
Sodii  arsenias,  ]Sra2HAs04.7H20.     Transparent,  prismatic  crystals. 
Sodii  arseniatis  liquor.     1  per  cent,  solution  of  anhydrous  salt. 
Sodii  arsenitis  liquor,  AsjOj  and  NajCOg.     Harle's  solution. 
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Arsenic  Acid.     IT3A.SO4  =  141.9. 

If  arsenious  acid  diffused  in  water  is  heated,  and  nitric  acid  in  small 
qiiuntitics  added  until  nitrous  acid  fumes  cease  to  be  <^iven  off,  the  solu- 
tion contains  ai'seni(^  acid.  An  addition  of  nuiriati(;  acid  to  tlie  water 
accelerates  the  n^action,  but  is  not  indispensably  necessary. 

When  evaporated  to  dryness  and  fusion  without  carrying  the  heat  t(J0 
high,  arsenic  acid  appears  as  a  colorless  or  white  vitreous  mass,  free 
from  water  of  crystallization,  deliquescent,  and  sometimes  forming 
crystals  containing  water.  It  is  exceedingly  poisonous,  has  not  l:)een 
used  in  medicine  in  its  free  state,  but  several  of  its  compounds  have 
been  prescribed. 

Acldum  Arsenlosum,  U.  S.  P.     {Arsenious  Acid.     AS2O3  :=  197.8.) 
(Arsenious  Oxide.      White  Arsenic.) 

As  before  stated,  this  compound  is  a  collateral  product  in  the  smelting 
of  cobalt  ores.  These  ores,  which  are  worked  extensively  in  Bohemia 
and  Saxony,  furnish  the  supplies  of  arsenic  to  commerce.  It  comes  in 
broken  masses,  with  a  couchoidal  fracture,  sometimes  translucent,  and 
sometimes,  especially  when  old,  opaque,  white,  or  buff-colored.  It  should 
be  preferred  for  chemical  uses  in  mass,  as  the  powder  is  liable  to  adul- 
teration. In  medicine,  it  is  used  as  an  alterative  and  febrifuge.  Dose, 
jg  to  ^  grain.  Externally  it  is  occasionally  applied  to  cancerous  affec- 
tions. 

Arsenious  acid  is  well  known  to  be  a  violent  corrosive  poison,  and 
being  cheap  and  abundantly  sold  as  a  poison  for  rats  and  for  other  pur- 
poses, is  apt  to  be  taken  accidentally  or  with  criminal  design.  Its  sale 
is  restricted  in  most  of  the  States  by  law.  The  best  antidote  is  hydrated 
'peroxide  of  iron,  which,  as  described  in  its  appropriate  place,  should  be 
given  in  tablespoonful  doses,  repeated  every  ten  minutes,  till  a  large 
excess  has  been  given. 

A  heavy,  white  solid,  occurring  either  as  an  opaque  powder,  or  in 
transparent  or  semitransparent  masses,  which  usually  have  a  striated 
appearance;  permanent  in  the  air,  odorless  and  tasteless,  and  having 
a  faintly  acid  reaction.  Soluble  in  30  to  80  parts  of  w^ater  at  15°  C. 
(59°  F.),  the  solubility  varying  with  its  physical  condition.  It  is  slowly 
but  completely  soluble  in  15  parts  of  boiling  water.  In  alcohol  it  is  but 
sparingly  soluble.  It  is  freely  dissolved  by  hydrochloric  acid,  the  alka- 
lies and  their  carbonates,  and  is  moderately  soluble  in  glycerin.  When 
heated  to  about  218°  C.  (424.4°  F.)  it  is  completely  volatilized,  without 
melting,  and,  when  thrown  on  ignited  charcoal,  it  emits  an  alliaceous 
odor.^  An  aqueous  solution  of  arsenious  acid  affords  a  lemon-yellow 
precipitate  with  test-solution  of  ammonio-nitrate  of  silver,  and  a  grass- 
green  one  with  test-solution  of  ammonio-sulphate  of  copper ;  and,  if 
the  solution  is  acidulated  with  hvdrochloric  acid,  a  brip-ht  vellow  one 
with  hydrosulphuric  acid.  This  latter  precipitate  is  soluble  in  test- 
solution  of  carbonate  of  ammonium  and  insoluble  in  diluted  hydro- 
chloric acid  (distinction  from  sulphides  of  antimony  and  tin). 

If  0.247  gm.  of  arsenious  acid  be  dissolved  with  0.5  gm.  of  bicai'bonate 
of  sodium,  in  boiling  water,  the  solution  should  decolorize  not  less  than 
25 
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48.5  c.c.  of  the  volumetric  solution  of  iodine  (corresponding  to  at  least 
97  per  cent,  of  pure  arsenious  acid). 

Liquor  Acicli  Arseniosi,  U.  S.  P.     {Solution  of  Arsenious  Acid.) 
(Liquor  Arsenici  Chloridi,  Pharm.^  1870.) 

Arsenious  acid,  in  small  pieces,  one  part 1 

Hydrochloric  acid,  two  parts 2 

Distilled  water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Boil  the  arsenious  acid  with  the  hydrochloric  acid  and  25  parts  of 
'distilled  water  until  it  is  dissolved.  Filter  the  liquid^  and  pass  enough 
distilled  water  through  the  filter  to  make  the  solution  weigh  100  parts. 

If  24.7  gm.  of  solution  of  arsenious  acid  be  boiled  for  a  few  minutes 
with  0.5  gm.  of  bicarbonate  of  sodium,  the  resulting  liquid  should  not 
decolorize  less  than  48.5  c.c.  of  the  volumetric  solution  of  iodine  (corre- 
sponding to  1  per  cent,  of  anhydrous  acid  of  the  required  purity). 

Ammonii  Arsenias.     [Arseniate  of  Ammonium.) 

To  prepare  the  dry  salt,  a  concentrated  solution  of  arsenic  acid  is 
mixed  with  strong  solution  of  ammonia  until  a  precipitate  commences 
to  appear;  on  setting  aside,  colorless  oblique  rhombic  prisms  are  de- 
posited ;  they  are  eflQorescent  in  the  air,  and  lose  ammonia. 

It  is  a  very  poisonous  salt,  exhibiting  in  a  high  degree  the  alterative 
eifects  of  arsenic ;  the  dose  is  ^\  to  yg  grain. 


Liquor  Ammonii  Arseniatis.     (Biette's  Arsenical  Solution.) 

rain  of  arseniate  of  ammoniur 
the  dose  is  20  minims  to  w  a  drachm 


1  grain  of  arseniate  of  ammonium  is  dissolved  in  1  ounce  of  water : 


Liquor  Arsenii  et  Hydrargyri  lodidi,  U.  S.  P.     (Solution  of  Iodide  of 
Arsenic  and  Mei^cury.)     [Donovan^s  Solution.) 

Iodide  of  arsenic,  one  part        .......  1 

Eed  iodide  of  mercury,  one  part       .,..■.-.  1 

Distilled  water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Triturate  the  iodides  with  15  parts  of  distilled  water,  until  they  are 
dissolved.  Filter  the  liquid,  and  pass  enough  distilled  water  through 
the  filter  to  make  the  solution  weigh  100  parts. 

Donovan's  solution  is  a  clear,  very  pale  straw-colored,  or  colorless 
liquid,  with  a  slightly  styptic  taste.  It  should  not  be  prescribed  with 
other  chemical  preparations,  as  a  general  rule.  It  is  a  powerful  alter- 
ative, said  to  be  particularly  adapted  to  the  treatment  of  venereal  dis- 
eases. Dose,  TT|,v  to  XX.  Each  foj  contains  about  ^  grain  of  arsenic 
estimated  as  arsenious  acid. 
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Arsenii  lodtdmn,  U.  S.  ]•*.     {Iodide  of  Arsenic.     A.SI3.) 

Iodide  of  arsenic  should  be  kept  in  glass-stopped  vials,  in  a  cool  place. 

Take  of  Arsenic  (the  metal) GO  grains. 

Iodine 30U       " 

Kub  tlie  arsenic  in  a  mortar  until  reduced  to  a  fine  powder,  then  add 
the  iodine,  and  rub  them  together  till  they  are  thoroughly  mixed.  Put 
the  mixture  into  a  small  flask  or  test-tube,  loosely  stopped,  and  heat  it 
very  gently  until  liquefaction  occurs ;  then  incline  the  vessel  in  different 
directions  in  order  that  any  portion  of  the  iodine  which  may  have 
condensed  on  its  inner  surface  may  be  returned  into  the  fused  mass. 
Lastly,  pour  the  melted  iodide  on  a  porcelain  slab,  and  when  it  is  cold 
break  it  into  pieces,  and  keep  it  in  a  well-stopped  bottle. 

It  is  seldom  prescribed  extemporaneously,  being  little  known  to  prac- 
titioners, although  doubtless  capable  of  valuable  therapeutic  applications. 

Glossy,  orange-red,  crystalline  masses,  or  shining,  orange-red,  crystal- 
line scales,  gradually  losing  iodine  when  exposed  to  the  air,  having  an 
iodine-like  odor  and  taste,  and  a  neutral  reaction.  Soluble  in  3.5  parts 
of  water  and  in  10  parts  of  alcohol  at  15°  C.  (59°  F.);  also  soluble  in 
etlier  and  in  disulphide  of  carbon.  It  is  gradually  decomjjosed  by  boil- 
ing water  and  by  boiling  alcohol.  By  heat  the  salt  is  completely  vola- 
tilized. The  aqueous  solution  has  a  yellow  color,  and,  on  standing, 
gradually  clecomjDOses  into  arsenious  and  hydriodic  acids.  On  passing 
hydrosulphuric  acid  through  the  solution,  a  lemon-yellow  precipitate  is 
thrown  down.  If  the  salt  be  heated  with  diluted  nitric  acid,  vapor  of 
iodine  will  be  given  off. 

Ferri  Arsenias.     {Arseniate  of  Iron.     Ye^2A&0^?) 

Arseniate  of  sodium  or  ammonium  produces  in  the  solution  of  proto- 
chloride  of  iron  a  white  precipitate,  which,  during  washing  and  drying, 
assumes  a  dirty-green  color  by  being  converted  into  a  ferrosoferric  salt. 
In  cancer,  psoriasis,  etc.,  it  has  been  given  in  doses  of  -^  to  yV  grain, 
usually  combined  with  phosphate  of  iron ;  externally  it  is  used  in  oint- 
ments containing  about  J  a  drachm  to  1  ounce. 

Liquor  Potassii  Arsenitis.     (Solution  of  Arsenite  of  Potassium.)     (Fow- 
ler's Solution.)  - 

Arsenious  acid  in  small  pieces,  one  part 1 

Bicarbonate  of  potassium,  one  part 1 

Compound  tincture  of  lavender,  three  parts        ....  3 
Distilled  water,  a  sufficient  quantity 

To  make  one  liundred  parts 100 

Boil  the  arsenious  acid  and  bicarbonate  of  potassium  in  a  glass  vessel 
with  10  parts  of  distilled  water,  until  the  acid  is  completely  dissolved. 
Then  add  the  compound  tincture  of  lavender  and  enough  distilled 
water  to  make  the  product  weigh  100  parts.  Lastly,  set  the  mixtm'e 
aside  for  8  days  and  then  filter  through  paper. 
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If  24.7  gm.  of  the  solution  are  boiled,  with  0.5  gm.  of  bicarbonate 
of  sodium  added,  the  liquid  when  cold  diluted  with  100  c.c.  of  water, 
and  some  gelatinized  starch  added,  should  require  48.5  to  50  c.c.  of  the 
volumetric  solution  of  iodine,  before  the  blue  color  ceases  to  disappear 
on  stirring  (corresponding  to  1  per  cent,  of  arsenious  acid  of  the  required 
purity). 

Liquor  Sodii  Arseniatis,  U.  S.  P.     {Solution  of  Arseniate  of  Sodium.) 
[Pearson's  Solution.) 

Arseniate  of  sodium,  deprived  of  its  water  of  crystallization  by 

a  heat  not  exceeding  149°  C.  (300°  F.),  one  part       ...         1 
Distilled  water,  ninety-nine  parts 99 

To  make  one  hundred  parts 100 

Dissolve  the  arseniate  of  sodium  in  the  distilled  water. 

The  solution  responds  to  the  reactions  and  tests  of  arseniate  of  sodium 
(see  Sodii  Arsenias). 

It  is  considered  milder  than  Biette's  liquor,  and  given  in  the  same  doses ; 
in  minute  doses,  it  is  asserted  to  be  a  reliable  remedy  against  salivation. 

Liquor  Sodii  Arsenitis.     [Harle's  Solution.) 

This  preparation  is  very  similar  to  Fowler's  solution ;  the  principal 
difference  being  the  substitution  of  a  sodium  salt  for  one  of  potassium. 
30  grains  each  of  arsenious  acid  and  dried  carbonate  of  sodium  are 
digested  with  6  ounces  of  distilled  water,  and  after  solution  sufficient 
cinnamon  water  is  added  to  make  the  whole  measure  8  fluidouuces. 

It  is  used  for  the  same  pm-poses  and  in  the  same  doses  as  Fowler's 
solution. 

Sodii  Arsenias,  U.  S.  P.         [Arseniate  of  Sodium. 
Na2HAsO,+7H20  =  311.9.) 

Arseniate  of  sodium  should  be  kept  in  well-stopped  bottles. 

This  is  made  by  calcining  480  grains  of  arsenious  acid,  408  grains  of 
nitrate  of  sodium,  and  264  grains  of  dried  carbonate  of  sodium  with 
a  full  red  heat.  Put  the  fused  mass,  while  still  warm,  into  4  fluid- 
ounces  of  distilled  water,  and  stir  until  dissolved ;  filter  the  solution, 
and  set  aside  to  crystallize ;  drain  the  crystals,  and  dry  rapidly  on  filter- 
ing paper.     Keep  them  in  a  well-stopped  bottle. 

Colorless,  transparent,  prismatic  crystals,  slightly  efflorescent  in  dry 
air,  odorless,  having  a  mild,  feebly  alkaline  taste,  and  a  faintly  alkaline 
reaction ;  soluble  in  4  parts  of  water,  and  very  slightly  soluble  in  alco- 
hol at  15°  C.  (59°  F.) ;  very  soluble  in  boiling  water,  and  soluble  in  60 
parts  of  boiling  alcohol.  When  gently  heated,  the  salt  loses  28.8  per 
cent  of  its  weight  (water  of  crystallization),  and,  if  further  heated  to 
near  148°  C.  (298.4°  F.),  it  loses  the  remainder  of  its  water  (11.5  per 
cent.).  A  fragment  of  the  salt  imparts  to  a  non-luminous  flame  an 
intense  yellov/  color,  not  appearing  more  than  transiently  red  when 
observed  through  a  blue  glass.  The  aqueous  solution  yields  a  white 
precipitate  with  test-solution  of  chloride  of  barium,  chloride  of  calcium. 
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or  sulphate  of  zinc,  and  a  brick-red  precipitate  with  test-solution  of  ni- 
trate of  silver,  all  of  which  ])recipitates  are  soluljle  in  nitric  acid. 

The  cold  aqueous  solution  of  the  salt,  acidulated  with  hydrochloric- 
acid,  should  not  at  once  produce  a  yellow  precipitate,  or  assume  a  yellow 
color,  on  the  addition  of  hydrosul])huric  acid  (absence  of  arsenite). 


2i)  Group  of  Pentad  Metals.     Preparations  of  Antimony. 

Antimony.     Sb  =  120. 

This  metal,  which  was  one  of  the  first  introduced  into  medicine,  is 
jniported  from  France  under  the  name  of  regulus  of  antimony ;  it  is  a 
brittle  metal,  usually  of  a  lamellated  texture,  of  a  bluish-Avhite  color ; 
its  Latin  name,  stibium,  as  abbreviated  Sb,  furnishes  its  symbol.  It 
forms  three  combinations  with  oxygen,  teroxide,  SbgOg,  antimonious  acid, 
Sb20^,  and  antimonic  acid,  SbgOg.  Teroxide  and  the  tersulphuret  enter 
into  the  officinal  compounds. 

Tests  for  Antimony. — In  its  soluble  salts,  antimony  is  recognized  by 
the  following  tests : — 

Sulphuretted  hydrogen  and  sulphuret  of  ammonium  cause  in  acid 
solutions  an  orange-colored  precipitate ;  alkalies  and  their  carbonates,  a 
white,  bulky  one  ;  zinc,  a  black  powder  of  the  metallic  antimony  ;  zinc 
and  sulphuric  acid  evolve  antimoniuretted  hydrogen,  SbHg,  which  burns 
with  a  bluish-green  color  ;  on  a  porcelain  cuj),  held  in  the  flame,  a  black 
spot  of  very  little  lustre  is  deposited  ;  if  the  antimoniuretted  hydrogen 
is  passed  through  a  tube,  the  middle  of  which  is  heated  to  redness,  a 
bright  metallic  mirror  is  formed  in  the  cooler  part  of  the  tube ;  this 
mirror  will  disappear  if  a  stream  of  dry  sulphuretted  hydrogen  is  passed 
through  the  tube,  while  the  metallic  mirror  is  heated,  and  sulphuret  of 
antimony  of  a  reddish  or  blackish  color  will  make  its  appearance ;  this 
disappears  entirely  if  through  the  tube  be  passed  a  stream  of  dry  muriatic 
acid  gas,  by  which  chloride  of  antimony  is  carried  over  and  may  be  con- 
densed in  water,  there  to  be  recognized  by  the  precipitates  with  the  above 
tests.  Before  the  blowpipe,  oxide  of  antimony,  when  mixed  with  car- 
bonate of  sodium  and  cyanide  of  potassium,  yields  globules,  and  a  v;hite 
pulverulent  and  crystalline  incrustation  of  the  oxide. 

Antimonie  Acid. — Its  salts  are  insoluble  with  the  exception  of  anti- 
moniate  of  potassium,  which  is  a  test  for  sodium  salts.  This  antimoniate 
may  be  recognized  by  yielding  precipitates  with  the  soluble  salts  of  all 
other  bases  ;  these  precipitates,  when  mixed  with  chloride  of  ammonium 
and  heated,  are  decomposed  into  water,  chloride  of  antimony,  chloride 
of  the  metallic  base  and  ammonia ;  the  chloride  of  antimony  is  volatile. 
For  the  quantitative  determination  of  antimonic  acid,  H.  Rose  uses  the 
antimoniate  of  sodium,  and  calculates  from  the  remaining  chloride  of 
sodium  the  equivalent  quantity  of  antimonic  acid.  If  insoluble  anti- 
moniates  are  boiled  with  muriatic  acid,  with  the  addition  of  some  tar- 
taric acid,  terchloride  of  antimony  enters  into  solution,  there  to  be 
recognized  like  the  salts  of  oxide  of  antimony. 
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Preparations  of  Antimony. 

Antimonii  chloridura,  SbClg.     Colorless  or  yellowish  liquid  (butter  of  antimony). 
Antiraonii  et  potassii  tartras,  2KSbOC4H406.H.^O.     Translucent  crystals  or  powder. 
Antimonii   oxidum,  Sb^Oj.     Antimonic   oxide,  antimonious  acid.     White,  inodorous 

powder. 
Antimonii  oxysulphidum,  Sb2052Sb2S3.     Dark-brown  powder.     Kermes'  mineral. 
Antimonii  quinquesulphidum,  Sb.2S5.     Golden  sulphide  of  antimony. 
Antimonii  sulphidum,  SbjSj.     Native  black  sulphide. 
Antimonii  sulphidum  purificatum,  SbjSg.     Native  black  sulphide  purified. 
Antimonium  sulphuratum,  SbjSg  with  a  small  amount  of  SbjOg.    Reddish-brown  powder. 
Potassii  antimonias.    White,  inodorous,  tasteless  jDOwder. 
Pulvis  antimonialis.     Mixture  of  oxide  and  phosph.  calcium. 
Sodii  et  antimonii  sulphuretum,  3Na2S,Sb2S5+H20.     Colorless  crystals. 
Vinum  antimonii.     4  parts  tartras  antimony  and  potassa  in  1000. 

Antimonii  Chloridum.     {^Butter  of  Antimony.     SbClj  =  226.2.) 

In  accordance  with  the  Prussian  Pharmacopceia,  this  preparation  is 
made  by  dissolving  1  R).  of  black  snlphuret  of^  antimony  in  4  lbs.  of 
crude  muriatic  acid.  These  proportions  are  nearly  those  of  our  Phar- 
macopceia,  1870,  in  the  preliminary  process  for  oxide  of  antimony. 
Sulphuretted  hydrogen  is  evolved,  which  makes  it  necessary  to  operate 
in  the  open  air,  or  conduct  the  gas  into  water  or  a  chimney.  After  fil- 
tration, it  is  evaporated  to  1 J  lbs.,  and  a  mixture  of  f  ft),  muriatic  acid, 
and  1|  R)s.  water,  is  added. 

It  is  a  colorless  or  yellowish  liquid,  sp.  gr.  1.4,  free  from  arsenic  and 
lead,  and  is  decomposed  by  water,  oxide  of  antimony  Avith  some  chloride 
being  precipitated ;  this  precipitate  was  formerly  employed  in  medicine 
under  the  name  of  Pulvis  Algerothi. 

Chloride  of  antimony  has  been  used  as  a  caustic,  producing  a  white 
scab  with  little  pain :  it  may  be  made  into  ointments  containing  1 
drachm  to  the  ounce,  or  if  intended  for  diseases  of  the  eye,  from  10  to 
15  grains  to  an  ounce. 

Antimonii  et  Potassii  Tartras,  U.  S.  P.     (Tartrate  of  Antimony  and 
Potassium.     2KSbOC4ll406H20  =  664.)     {Tartar  Mnetio^ 

This  preparation,  as  its  name  implies,  is  a  double  salt,  consisting  of 
the  oxide  of  antimony  and  potassium,  united  with  tartaric  acid.  Tlie 
first  step  in  its  preparation  is  the  precipitation  of  teroxide  of  antimony, 
SbgOg,  by  the  process  described  (see  Antimonii  Oxidum).  4  parts  of 
the  oxide  are  then  to  be  boiled  with  5  of  bitartrate  of  potassium  in  water 
till  the  combination  is  complete,  and  the  solution  after  filtration  is  set 
aside  to  crystallize.  The  oxide  unites  with  the  tartaric  acid  of  the 
bitartrate,  forming  a  double  tartrate  of  antimony  and  potassium,  in  the 
same  way  that  iron  is  combined  so  as  to  form  with  the  bitartrate  the 
double  tartrate  of  iron  and  potassium,  etc.  (See,  also,  Sodii  et  Potassii 
Tartras  and  Potassce  Tarh'as.)  Cream  of  tartar  being  a  bitartrate,  the 
explanation  as  above  given  is  correct.  The  watery  solution  is  remark- 
able for  decomposing  rapidly,  forming  algse. 

Internally  administered,  tartar  emetic,  in  doses  of  gr.  ij  to  iv,  is  a 
powerful  emetic ;  in  doses  of  gr.  j  g-  to  ^,  it  is  a  diaphoretic  and  expec- 
torant; gr.  ^  to  gr.  jj  is  a  decided  sedative.  It  is  very  much  used  in  a 
great  variety  of  diseases.  Externally  applied  in  ointment  it  causes  a 
pustular  eruption. 
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Siii.ill,  lr:iiis|>:ir»iil  crvstals  of  tlir  rlminltic  -y-liiii,  IxTdtniii^  opafjiic 
:iii<l  wliit*'  on  ••\|)osiir<'  to  :iir,  or  ;i  wliilr  pTJiiiiiI;ir  |iow(l<-r,  liaviii;;  a 
8\V(<'I,  al'tcrward  (lisai:r<'cal)lc,  iiictalli*-  taste  ami  a  freely  aeid  reaetion. 
Soliiltle  ill  17  parts  of  water  at  )")'  ( '.  i")!)^  F.),  and  in  .">  parts  (tf  Itoil- 
iii^-  water;  iii-oliiMr  in  alrolml,  wliich  |iicci|tilates  it  fi'oni  its  a(|iieoiis 
solution  in  fonn  of  a  eivstalliiii'  |io\\(|(r.  \\  lien  heated  to  redtiess,  tlie 
HJilt  cliars,  riiiiis  I  he  odor  of  Idiint  >iit:ai',  and  leaves  a  l)iael<ene<l  residue 
of  an  alkaline  reaction.  The  a(|iie<iiis  solntion  (»f  the  salt  yields,  with 
|i\(lro(lil(trie  aeid,  a  white  precipitate  solnhle  in  an  excess  of  the  a*'id  ; 
hilt  no  pre<ipitate  occui's  if  tartaric  acid  has  heeii  previously  added.  In 
a  solution  of  the  salt  acidulated  with  hydrochloric  acid,  liydrosulpluiric 
acid  causes  an  oran<:;e-red  ])recipitate.  A  dilute  solution  at  once  becomes 
pciiiiaiiently  turhid  on  the  addition  of  a  little  carhonate  of  potassium. 

A  1  |ier  cent,  acpieous  solution  of  the  salt,  jirevioiisly  acidulated  with 
aeeti<'  acid,  should  not  he  clouded  h\'  the  addition  ol"  ;i  few  drops  of  test- 
solution  of  chloride  of  hariuni  (sulphate),  or  of  I'erroeyanide  (»f  jiotas- 
siiim  (iron  and  other  metals),  or  of  oxalate  of  aiiitnoiiiuni  icalciuini,  or 
of  niti'ate  of  silver  (<'hloiM(le). 

If  1  ii'iii.  of  the  sail  and  r-oiiic  pieces  of  aluininiiiiii  win-  he  added  to 
stroiij4"  solution  of  soda  (s[).  <;r.  about  1.2()()i,  contained  in  a  lon<i-  test- 
tube,  a  <;as  is  o-iven  off  which  should  not  impart  any  color  to  lilter  paper 
wet  with  test-solution  of  nitrate  of  silver  and  held  over  the  mouth  of 
I  111-  test-tube  (absence  of  more  than  traces  of  arsenic). 

. I nfi»)nn!i  Oxidum,  U.  S.  P.     {O.vide  of  Antiinonij.     Sb.Oj  =  288.) 

Sulphide  of  antimony,  in  very  tine  powder    .       4  troyounces. 

Muriatic  acid    .         .' 18       '     " 

Nitric  acid         .  .         .         .1  troyounce  and  120  grains. 

Water  of  ainnidiiia 1'  fluidounces. 

Water, 

Distilled  water,  each A  sufficient  quantity. 

Place  the  sulphide  in  a  flask  of  the  capacity  of  2  ])ints,  and  having; 
added  the  nuu-iatic  acid,  diu'cst  by  means  of  a  sand-l)ath  until  efll'r- 
vesceuce  ceases.  Then  havino-  removed  the  flask  from  the  sand-bath, 
add  the  nitric  acid  oradiially,  and  Avhen  nitrons  vapor  ceases  to  be  given 
off,  and  the  liquid  has  grown  cold,  add  to  it  ^  pint  of  water  and  Alter. 
Ponr  the  filtered  liquid  gradually  into  P2  pints  of  water,  constantly 
stirring,  and  allow  the  precipitate  to  subside.  Decant  the  supernatant 
li([uid,  and  wash  the  ])rccipitatc  twice  by  decnntation,  using  each  time 
8  pints  of  water.  Then  transfer  it  to  a  nnislin  strainer  to  drain,  and 
after  the  draining  is  completed,  wash  it  M'itli  water  till  the  Avashings 
cease  to  have  an  acid  reaetion.  Next  introduce  it  into  a  suitable  vessel, 
anil  subject  it  to  the  action  of  the  water  of  ammonia  for  two  hours  ;  at 
the  end  of  which  time  transfer  it  to  a  moistened  muslin  filter,  and  wash 
it  with  distilled  water  as  long  as  the  Avashings  produce  a  precipitate  Avith 
nitrate  of  silver.  Lastly,  dry  the  precipitate  upon  l)ibulous  paper  A\ith 
the  aid  of  a  gentle  heat. 

In  the  aboA'e  process  the  sulphide  is  couA^erted  into  a  chloride,  and 
sulphA'dric  acid  gas  is  CA'oh'cd.  The  nitric  acid  oxidizes  the  iron  present 
into  ferric  chloride,  and  aids  in  decomposing  the  sulphide.  "When  throAvu 
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into  water  the  chloride  is  mostly  decomposed,  and  the  oxide,  with  a 
small  quantity  of  chloride,  is  deposited.  This  precipitate  is  washed  and 
treated  with  ammonia,  which  decomposes  any  chloride,  and  the  oxide 
is  left  pure  when  the  washings  are  completed. 

Tesfe. — A  heavy,  grayish-white  powder,  permanent  in  the  air,  odor- 
less and  tasteless,  almost  insoluble  in  water,  and  insoluble  in  alcohol. 
Nitric  acid  fails  to  dissolve  it,  but  it  is  readily  soluble  in  hydrochloric 
acid,  in  warm  solution  of  tartaric  acid,  and  in  a  boiling  solution  of 
bitartrate  of  potassium.  When  heated,  the  oxide  turns  yellow,  and  at 
a  dull  red  heat  fuses  to  a  yellowish  liquid,  which  concretes,  on  cooling, 
to  a  crystalline  mass  of  a  pearly  color.  At  a  higher  temperature  it 
sublimes,  producing  colorless  and  transparent,  or  white,  shining,  needle- 
shaped  crystals.  By  dropping  its  solution  in  hydrochloric  acid  into 
water,  a  white  precipitate  is  formed,  which  is  at  once  changed  to  orange 
by  hydrosulphuric  acid. 

A  solution  of  oxide  of  antimony  in  an  excess  of  tartaric  acid  should 
yield  no  precipitate  mth  test-solutions  of  nitrate  of  silver  (chloride), 
chloride  of  barium  (sulphate),  or  ferrocyanide  of  potassium  (iron  and 
other  metals). 

Oxide  of  antimony  is  adapted  to  supersede  the  more  uncertain  pre- 
cipitated sulphuret  and  oxysulphuret,  and  probably  will  be  found  a  good 
substitute  for  small  doses  of  tartar  emetic,  as  an  alterative  and  sedative. 
The  dose  may  vary  from  y^  of  a  grain  to  1  grain. 

It  is  most  frequently  prescribed  in  the  following : 

Tyson's  Antimonial  Powder,  No.  1. 

Oxide  of  antimon}' 2  grains. 

Phosphate  of  calcium 18       " 

Mix  thoroughly. 

Tyson's  Antimonial  Powder,  No.  2. 

Oxide  of  antimony ,         .       2  grains. 

Phosphate  of  calcium, 

Sulphate  of  potassium,  each        ......       9       " 

Mix  well.     These  powders  are  given  in  doses  of  5  or  10  grains. 

Antimonii  Oxysulphidum.     ( Oxysul])huret  of  Antimony.     Kermes  Min- 
eral.    Sb203  4-2Sb2Sg.) 

(This  preparation  has  been  omitted  from  the  Pharmacopoeia  of  1880, 
but  as  it  is  still  occasionally  called  for,  we  reprint  the  formula  of  the 
United  States  Pharmacopoeia  of  1870.) 

Take  of  Sulphuret  of  antimony,  in  very  fine  powder      1  troyounce. 

Carbonate  of  sodium 23  troyounces. 

Water 16  pints. 

Dissolve  the  carbonate  of  sodium  in  the  Avater  previously  heated  to 
the  boiling-point,  and,  having  added  the  sulphuret  of  antimony,  boil  for 
an  hour.     Then  filter  rapidly  into  a  warm  earthen  vessel,  cover  this 
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closely,  and  allow  the  litniid  to  c(h)]  slowly.  At  the  end  of  24  hours, 
decant  the  siij)eniatant  ii(juid,  (h'uin  the  ])re(;ij)itat(;  on  a  filter,  wash  it 
with  boiled  water  previously  allowed  to  become  cold,  and  dry  it  without 
heat.  Lastly,  preserve  the  powder  in  a  well-stopped  bottle,  protected 
from  the  light. 

By  the  long  boiling  of  the  Jiative  sulphuret  of  antimony  \\'ith  car- 
bonate of  sodium,  the  sulphuret  is  partially  decomposed,  forming,  as  in 
a  succeeding  process,  sulphuret  of  potassium  and  teroxide  of  antimony  ; 
after  filtering  to  separate  the  undecomposed  sulphuret  of  antimony,  the 
solution  is  allowed  to  cool  slowly,  and  then  j^recipitates  the  kermes, 
which  has  a  tolerably  uniform  composition,  containing,  as  stated  above, 
a  nuich  larger  proportion  of  the  teroxide  than  the  sulphurated  antimony 
which  is  precipitated  by  the  aid  of  an  acid. 

Oxysul})huret  of  antimony  is  a  purplish-broM^n,  tasteless  powder^ 
soft  and  velvety  to  the  touch,  wholly  and  readily  soluble  in  muriatic 
acid  with  evolution  of  hydrosulphnric  acid  gas,  and  partly  soluble  in  a 
hot  solution  of  potassa,  leaving  a  residue  soluble  in  tartaric  acid. 

The  dose,  in  view  of  its  various  composition,  may  be  stated  at  from 
gr.  J  to  gr.  iij.     It  is  a  more  active  preparation  than  the  foregoing. 

Antimonii  Quinque-Sulphidum.  [Golden  Sulphuret  of  Antimony .  Sb2Sg  = 
400.)     (Golden  Sulphur.      Quinque  Sidphuret  of  Antimony.) 

Antimonii  sidphuretum  aureum,  as  formerly  prepared,  Avas  deposited 
on  the  addition  to  the  solution  from  which  kermes  has  been  precipitated, 
of  an  acid ;  it  thus  varied  in  composition  and  in  color  according  to  the 
degree  of  change  which  has  taken  place  spontaneously,  and  the  conse- 
quent proportion  of  sulphur  thrown  down  with  the  antimonial  sulphuret 
and  oxide. 

As  now  prepared,  it  is  of  a  uniform  composition,  being  the  quinque 
sidphuret  of  antimony,  which  contains  61.8  per  cent,  metallic  antimony. 
The  sulphuret  of  antimony  and  sodium,  page  396,  is  dissolved  in  6  parts 
of  distilled  water,  and  the  solution  gradually  added  to  a  mixture  of  j\ 
strong  sulphuric  acid  and  10  of  water ;  the  precipitate  is  well  washed 
and  rapidly  dried. 

It  is  a  dark  orange-colored  powder,  nearly  tasteless  and  inodorous, 
insoluble  in  water  and  alcohol ;  by  alkalies  it  is  decomposed,  an  antimo- 
nio-sulphuret  being  dissolved,  and  antimoniate  of  alkali  left  behind ;  it 
is  soluble  without  residue  in  sulphuret  of  ammonium.  The  quinque 
sulphm'et  of  antimony  is  given  in  doses  of  ^  to  1  grain. 

Antimonii  Sulphidum,  U.  S.  P.    [Sulphide  of  Antimony.     SbgSg  =  336.) 
[Antimonii  Sulphuretum,  Pharm.,  1870.) 

Native  sulphide  of  antimony  purified  by  fusion  and  as  nearly  free 
from  arsenic  as  possible. 

This  drug  should  be  procured  in  powder  somewhat  purified  by  fusion 
and  levigated,  in  which  condition  it  is  kept  by  the  druggists ;  it  may 
then  be  considered  as  tolerably  pure  Sb2S3. 

It  often  contains  arsenic,  which  may  be  found  out  by  fusing  it  in 
small  quantities  with  pure  saltpetre,  ancl  testing  the  solution  with  nitrate 


394  PENTAD     METALS. 

of  silver ;  antimoniate  of  silver  is  white,  the  arseniate  has  a  reddish- 
brown  color. 

In  steel,  gray  masses  of  a  metallic  lustre  and  a  striated  crystalline 
fracture,  forming  a  black  or  grayish-black,  lustreless  powder,  without  odor 
or  taste,  and  insoluble  in  water  or  alcohol.  When  heated  it  fuses  at  a 
temperature  below  red  heat.  1  part  of  the  powdered  sulphide,  when 
boiled  with  10  parts  of  hydrochloric  acid,  dissolves  without  leaving  more 
than  a  slight  residue,  hydrosulphuric  acid  being  evolved.  The  solution 
when  added  to  water  gives  a  white  precipitate,  which  is  soluble  in  a  solu- 
tion of  tartaric  acid.  After  the  separation  of  the  precipitate  by  filtra- 
tion, the  filtrate  gives  an  orange-red  precipitate  with  hydrosulphuric  acid. 

Antimonii  Sulphidum  Purificatum,  U.  S.  P.     {Purified  Sulphide  of 
Antimony.     SbgSg  ^  336.) 

Sulphide  of  antimony,  ten  parts  ...         10 
Water  of  ammonia,  five  parts      ...  5 

Water A  sufficient  quantity. 

Reduce  the  sulphide  of  antimony  to  a  very  fine  powder,  separate  the 
coarser  particles  by  elutriation,  and  when  the  finely  divided  sulphide 
has  been  deposited,  pour  oif  the  water,  add  the  water  of  ammonia,  and 
macerate  for  five  days,  agitating  the  mixture  frequently.  Then  let  the 
powder  settle,  pour  otF  the  water  of  ammonia,  and  wash  the  residue  by 
repeated  effusion  and  decantation  of  water.  Finally,  dry  the  powder  by 
the  aid  of  heat. 

A  dark-gray  powder,  odorless  and  tasteless,  and  insoluble  in  w^ater  or 
alcohol.  It  fuses  at  a  temperature  below  red  heat.  When  boiled  with 
10  parts  of  hydrochloric  acid  it  is  nearly  all  dissolved,  hydrosulphuric 
acid  being  evolved.  The  solution,  when  added  to  water,  yields  a  white 
precipitate,  which  is  soluble  in  a  solution  of  tartaric  acid.  After  separa- 
tion of  the  precipitate  by  filtration,  the  filtrate  gives  an  orange-red  pre- 
cipitate with  hydrosulphuric  acid. 

If  2  gm.  of  the  salt  be  mixed  and  cautiously  ignited,  in  a  porcelain 
crucible,  with  8  gm.  of  pure  nitrate  of  sodium,  and  the  fused  mass  boiled 
with  25  gm.  of  water,  there  will  remain  a  residue  which  should  be  white, 
or  nearly  so,  and  not  yellowish  nor  brownish  (absence  of  other  metallic 
sulphides).  On  boiling  the  filtrate  with  an  excess  of  nitric  acid,  until 
no  more  nitrous  vapors  are  evolved,  then  dissolving  in  it  0.1  gm.  of 
nitrate  of  silver,  filtering  again,  if  necessary,  and  cautiously  pom'ing  a 
few  drops  of  water  of  ammonia  on  top,  not  more  than  a  white  cloud,  but 
no  red  nor  reddish  precipitate  should  appear  at  the  line  of  contact  of 
the  two  liquids  (absence  of  more  than  traces  of  arsenic). 

Antimonium  Sidphuratum,  U.  S.  P.     {Sidphivrated  Antimony^ 

Chiefly  antimonious  sulphide  [SbgSg  =  336],  with  a  very  small  amount 
of  antimonious  oxide. 

Purified  sulphide  of  antimony,  one  part     .  1 

Solution  of  soda,  twelve  parts      ...  12 

Distilled  water. 

Diluted  sulphuric  acid,  each         ...  A  sufficient  quantity. 
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Mix  IIk!  purified  sulpliidc  (if  aiilimony  willi  the  solution  of  ~o(l:i  iiikI 
30  parts  of  (listilli-d  water,  and  boil  the  iiiixtiii'c;  over  a  <r('iitl<!  lire  lor 
two  hours,  eoiistaiilly  stiri-iiiji;,  and  oecasionally  addiii<^disfilled  water  so 
as  to  preserve  the  same  voliinie.  Strain  the  h'(juid  immediately  tliroiif2;li 
a  doiil)le  muslin  strainer,  and  drop  into  it,  while  yet  hot,  dilut<'d  sul- 
phuric aeid  so  lon^  as  it  produces  a  preci])itate.  Wash  the  precipitate 
with  hot  distilled  water  until  the  washings  are  at  most  but  very  sli<^htly 
clouded  by  test-solution  of  chloride  of  barium;  then  dry  the  })recjpitate 
and  rub  it  to  a  fine  powder. 

In  this  process,  the  alkali  decomposes  a  portion  of  the  Ijiack  sulphuret, 
forniing  sulphuret  of  potassium,  and  holds  in  solution  both  the  unde- 
composed  tersulphiu'et  and  the  teroxide  liberated  by  the  alkali.  On  the 
addition  to  this  of  an  acid,  the  sid])huret  of  potassium  l)eing  decomposed, 
and  the  excess  of  potassa  neutralized,  the  mixed  tcrsulphuret  and  ter- 
oxide are  thrown  down,  so  that  this  powder  has  the  complex  composition 
represented  in  the  syllabus.  According  to  Liebig  it  is  amorphous 
hydrated  tcrsulphuret  of  antimony,  Avhich  loses  part  of  its  -svater  by 
drying,  the  other  part  is  only  given  off  by  exposure  to  a  temperature 
of  480°. 

It  is  used  as  an  alterative  and  diaphoretic,  especially  in  combination 
with  calomel  and  guaiacum,  as  in  Plumraer's  pills,  or  with  extract  of 
conium  or  hyoscyamus  in  the  treatment  of  chronic  rheumatism.  As  its 
action  depends  very  much  upon  the  amount  of  acid  in  the  stomach,  it 
is  of  varying  activity.     Its  dose  is  from  gr.  j  to  iij,  twice  a  day. 

A  reddish-brown,  amorphous  powder,  odorless  and  tasteless,  and 
insoluble  in  water  and  in  alcohol.  When  heated  with  12  parts  of  hydro- 
chloric acid  it  is  nearly  all  dissolved  wdth  evolution  of  hydrosulphuric 
acid.  The  residue,  after  having  been  w-ashed  and  dried,  burns,  on  the 
application  of  a  flame,  wdth  the  characteristic  odor  of  sulphur  and  should 
leave  not  more  than  a  scanty  ash.  On  dropping  a  solution  of  sulphur- 
ated antimony  in  hydrochloric  acid  into  water,  a  white  precipitate  is  pro- 
duced, which,  after  washing  and  drying,  should  weigh  not  less  than  85 
per  cent,  of  the  sulphide.  The  liquid  filtered  from  this  precipitate 
yields  an  orange-red  precipitate  with  hydrosulphuric  acid. 

Distilled  water  boiled  with  sulphurated  antimony,  filtered  and  acidu- 
lated with  hydrochloric  acid,  should  be  rendered  not  more  than  slightly 
opalescent  by  test-solution  of  chloride  of  barium  (limit  of  sulphate). 

Potassii  Antimonias. 

Formerly  preparations  were  employed  in  medicine  under  the  name 
of  aiitimonium  diaphoreticuni  non-abhitum  and  abhdum,  which  were  of 
variable  composition.  A  preparation  similar  to  the  last  named  is  olficinal 
in  the  Prussian  Pharmacopoeia,  which  is  nearly  pure  antimoniate  of 
potassium.  It  is  prepared  by  throwing  into  a  red-hot  crucible  small 
quantities  of  an  intimate  mixture  of  1  part  metallic  antimony  and  2  parts 
nitrate  of  potassium,  contiuuiug  the  heat  for  half  an  hour,  aud  washing 
with  water. 

It  is  a  white,  inodorous,  and  tasteless  powder,  which  is  a  diaphoretic 
in  doses  of  ^  to  1  grain. 
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Pulvis  Antimonialis,  U.  S.  P.     (Antimonial  Powder.)     [James'  Powder, 

Puhis  Jacobi.) 

Oxide  of  antimony,  thirty-three  parts 33 

Precipitated  phosphate  of  calcium,  sixty-seven  parts  .         .       67 

To  make  one  hundred  parts        .......    100 

Mix  them  intimately. 

It  is  a  white,  inodorous,  tasteless,  insoluble  powder,  which  is  used  as 
an  alterative  and  diaphoretic,  and  was  officinal  previous  to  1830,  and 
has  again  been  revived  and  made  officinal.  It  resembles  Tyson's  anti- 
monial powder  in  its  properties,  though  3+  times  stronger.  The  dose  is 
grs.  i  to  iii  every  3  or  5  hours,  in  fevers. 


Sodii   et   Antimonii   Sidpliuretum,     [Antimonio-Sulphuret  of  Sodium. 

SNa^S+Sb^S^+lSHp.) 

This  double  salt,  which  is  officinal  in  the  Pharmacopoeias  of  Slesvig- 
Holstein,  Saxony,  and  others,  is  remarkable  for  its  readiness  to  crystallize 
with  an  unvariable  comj)Osition,  and  for  its  use  in  the  preparation  of 
golden  sulphur.     It  was  discovered  by  Schlippe. 

It  is  prepared  by  slaking  2  parts  of  burned  lime  in  an  iron  vessel,  i 
and  dissolving  in  it  2  parts  of  sulphur  by  boiling  with  40  parts  of 
water ;  the  clear  liquid  is  decomposed  by  6  parts  of  crystallized  car- 
bonate of  sodium ;  the  filtrate  boiled  with  2  parts  of  finely-powdered 
black  sulphuret  of  antimony,  evaporated,  a  little  caustic  soda  added, 
and  crystallized. 

Another  method  is  to  fuse  for  half  an  hour  a  mixture  of  equal  parts ' 
of  anhydrous  sulphate  of  sodium,  sulphuret  of  antimony,  and  a  quarter 
part  of  charcoal,  and,  after  separating  the  metal  and  powdering  the 
mass,  boiling  it  in  water  and  crystallizing  as  above. 

It  occurs  in  colorless  or  yellowish  tetrahedrons,  easily  soluble  in  water, 
insoluble  in  alcohol,  and  decomposed  by  acids,  alkalies,  and  metallic 
salts.     It  contains  45.29  per  cent,  of  SbgSg. 


Vinum  Antimonii,  U.  S.  P.     ( Wine  of  Antimony.) 

Tartrate  of  antimony  and  potassium,  four  parts  ...        4 

BoiHng  distilled  water,  sixty  parts 60 

Stronger  white  wine,  a  sufficient  quantity 

To  make  one  thousand  parts 1000        [ 

Dissolve  the  tartrate  of  antimony  and  potassium  in  the  water,  and, 
while  the  solution  is  hot,  add  600  parts  of  stronger  white  wine,  and 
filter  through  paper,  adding,  through  the  filter,  enough  stronger  whitet 
wine  to  make  the  filtered  liquid  weigh  1000  parts. 

Dose,  as  an  expectorant  diaphoretic,  "lx  to  xxx,  at  intervals;  itsi 
chief  use  is  to  furnish  a  convenient  method  of  giving  very  divided  doses 
of  the  salt. 
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3d  Group  of  Pentads.     PREPAitATioxs  of  Bismuth. 
Bismuthum.     {Bismuth.     Bi  =  210.) 

This  metal  as  found  native  is  of  a  pinkish-white  color,  vcr}^  brittle, 
readily  fusible  and  crystallizable;  its  proper  solvent  is  nitric  acid,  but  its 
solution  in  nitric  acid  is  decomposed  by  water.  Most  of  what  reaches 
us  is  obtained  from  Germany ;  both  arsenic  and  copper  are  common 
impurities.  To  free  it  from  these  impurities  it  has  been  suggested  to 
heat  to  redness,  in  a  covered  crucible,  a  mixture  of  oxide  or  suljnitrate 
of  bismuth  with  half  its  weight  of  charcoal,  or  mix  16  ounces  of  the 
metal  powdered  with  2  ounces  of  carbonate  of  sodium,  and  2  drachms  of 
sulphur;  mix,  fuse  for  an  hour,  and  separate  the  metal  from  the  scoriae. 
■  Bismuth  is  used  in  the  composition  of  type-metal,  pewter,  and  fusiljle 
metals.  The  following  j)roportions  yield  useful  alloys,  adapted  to  baths^ 
and  to  taking  impressions  of  plaster  casts,  etc.  The  alloy  of  8  parts  of 
bismuth,  5  lead,  3  tin,  melts  at  202°  F.  That  composed  of  2  bismuth^ 
1  lead,  1  tin,  melts  at  200.75°  F. 

It  is  little  affected  by  the  air;  burns  when  strongly  heated;  sp.  gr. 
9.8  to  9.9.  Sulphuretted  hydrogen  gives  a  black  precipitate  with  its 
salts ;  the  nitric  solution  is  not  precipitated  by  sulphuric  acid.  Chromate 
of  potassium  gives  a  yellow  precipitate  differing  from  that  of  lead  by 
being  soluble  in  HNO3,  and  insoluble  in  KHO.  By  alkalies  a  white 
precipitate  is  thrown  down  insoluble  in  an  excess ;  by  carbonate  of  po- 
tassium, white;  by  ferrocyanuret  of  potassium,  white;  by  iodide  of 
potassium,  brown ;  by  iron,  zinc,  copper,  cadmium,  tin,  and  lead,  in  the 
metallic  state.  The  soluble  salts  of  bismuth  are  remarkable  for  a  daz- 
zling white  precipitate,  produced  on  throwing  their  solution  into  a  large 
amount  of  water. 

Bismuthi  citras,  BiCeHjO^.     White  powder. 

Bismuthi  et  ammonii  citras.     Small  shining  pearly  scales.     Dose,  gr.  j  to  iij. 

Bismuthi  et  ammonii  citras  liquor,  Ph.  Br. 

Bismuthi  oxidum,  BigOs.     A  dull,  yellowish-white  powder.     Dose,  gr.  v  to  xx. 

Bismuthi  subcarbonas,  (BiO)2C03H20.     Insoluble  Avhite  powder.     Dose,  gr.  v  to  30.. 

Bismuthi  subnitras,  BiON03H20.     Insoluble  white  powder.     Dose,  gr.  5  to  30, 

Bismuthi  tannas.     YelloAvish  insoluble  powder.     Dose,  gr.  30. 

Bismuthi  valerianas.     Remedy  for  neuralgia.     Dose,  gr.  |-  to  v. 

Bismuthi  Citras,  U.  S.  P.     {Citrate  of  Bismuth.     BiCgHjO;  =  399.) 

Subnitrate  of  bismuth,  ten  parts     .         .         .10 

Citric  acid,  seven  parts 7 

Distilled  water A  sufficient  quantity. 

Boil  the  subnitrate  of  bismuth  and  the  citric  acid  with  40  parts  of 
distilled  water,  until  a  drop  of  the  solution  yields  a  clear  solution  with 
water  of  ammonia.  Then  add  500  parts  of  distilled  water,  allow  the 
suspended  matter  to  deposit,  wash  the  precipitate  (first  by  a  decantatiou 
and  afterwards  on  a  strainer)  with  distilled  water,  until  the  washings 
are  tasteless,  and  dry  the  residue  at  a  gentle  heat. 

This  salt  is  made  officinal  to  form  the  bismuth  et  ammonii  citras. 

A  white,  amorphous  powder,  permanent  in  the  air,  odorless  and  taste- 
less, insoluble  in  water  or  alcohol,  but  soluble  in  water  of  ammonia. 
When  strongly  heated,  the  salt  chars,  and,  on  ignition,  leaves  a  more  or 
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less  blackened  residue  with  a  yellow  surface^  which  is  dissolved  by  warm 
nitric  acid.  This  solution^  on  being  dropped  into  water,  occasions  a 
white  turbidity.  The  ammoniacal  solution,  when  treated  with  hydro- 
sulphuric  acid  in  excess,  yields  a  black  precipitate.  The  filtrate,  de- 
prived, by  heat,  of  the  excess  of  hyclrosulphuric  acid  and  cooled,  when 
boiled  with  lime-water,  produces  a  white  precipitate ;  and  when  a  portion 
of  it  is  mixed  with  an  eqvial  volume  of  concentrated  sulphuric  acid  and 
cooled,  a  brown  or  brownish-black  zone  should  not  appear  around  a 
crystal  of  ferrous  sulphate  dropped  into  the  liquid  (absence  of  nitrate), 

JBismuthi  et  Ammonii  Citras,  U.  S.  P.     [Citrate  of  Bismuth  and 

Ammonia.) 

Citrate  of  bismuth,  ten  parts  .         .         .         .     10 

Water  of  ammonia, 

Distilled  water,  each A  sufficient  quantity. 

Mix  the  citrate  of  bismuth,  with  20  parts  of  distilled  water,  to  a 
smooth  paste,  and  gradually  add  water  of  ammonia  until  the  salt  is  dis- 
solved, and  the  liquid  has  a  neutral  or  only  a  faintly  alkaline  reaction. 
Then  filter  the  solution,  evaporate  it  to  a  syrupy  consistence,  and  spread  it 
on  plates  of  glass,  so  that,  on  drying,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  small,  well-stopped  vials,  protected  from  light. 

This  is  a  very  popular  form  for  the  administration  of  bismuth,  and  is 
used  extensively  in  the  manufacture  of  the  popular  elixirs  of  bismuth. 
Its  solubility  is  claimed  by  some  to  render  it  more  valuable  than  other 
preparations  of  bismuth.     It  is  given  in  doses  of  gr.  j  to  iij. 

Small,  shining,  pearly,  or  translucent  scales,  becoming  opaque  on  ex- 
posure to  air,  odorless,  having  a  slightly  acidulous  and  metallic  taste,  and 
a  neutral  or  faintly  alkaline  reaction.  Very  soluble  in  water,  and  but 
sparingly  soluble  in  alcohol.  When  strongly  heated,  the  salt  melts,  then 
chars,  and  finally  leaves  a  more  or  less  blackened  residue,  with  a  yellow 
surface,  which  is  dissolved  by  warm  nitric  acid.  This  solution,  on  being 
dropped  into  water,  occasions  a  white  tm-bidity.  The  aqueous  solution 
of  the  salt,  when  boiled  with  solution  of  potassa,  evolves  a  vapor  of 
ammonia ;  and,  when  treated  with  hyclrosulphuric  acid,  yields  a  black 
precipitate.  If  the  filtrate  be  deprived,  by  heat,  of  the  excess  of  hydro- 
sulphuric  acid,  and  cooled,  a  portion  of  it,  boiled  with  lime-water,  pro- 
duces a  white  precipitate.  Another  portion,  after  being  mixed  with  an 
equal  volume  of  concentrated  sulphuric  acid,  and  cooled,  should  not 
produce  a  brown  or  brownish-black  zone  around  a  crystal  of  ferrous 
sulphate  dropped  into  the  liquid  (absence  of  nitrate). 

Liquor  Bismuthi  et  Ammonii  Oitratis,  Br,  Ph.      [Solution  of  Citrate  of 
Bismuth  and  Ammonium.) 

This  solution  is  directed  by  the  Bi'itish  Pharmacopoeia  to  be  made 
directly  from  bismuth,  but  is  now  most  generally  made  by  dissolving 
the  citrate  of  bismuth  and  ammonia  in  water,  in  the  proportion  of  gr.  ij 
to  the  fluiclrachm. 

The  dose  is  1  or  2  fluidrachms  three  times  daily. 
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Bismuthi  Oxidum,  Hr.  \*\i.     {Oxide  of  Bismuth.      liigO,  =  468.) 

I'liis  is  <lir(!('tc(l  to  he  made  l)y  iiiixiii<:;  1  j)()mi(l  (avoir. )  of  siihnitratc 
of"  bismiitli  and  4  pints  of  solution  of  soda,  and  hoilinj^  tlioni  for  fivo 
minutes.  After  the  mixture  has  eooled,  and  the  oxide  subsided,  dec-jint 
the  sui)ernatant  liquid,  wash  the  preeipitate  tliorou<^hly  with  distilled 
water,  and  dry  it  with  a  gentle  lieat. 

This  pi-cparafioii  has  been  reeommeuded  in  pre])aring  the  oleate  of 
bisnuith  (wliich  see). 

Tlie  dose  is  the  same  as  the  subnitrate  or  subearbonate.  Oxide  of 
bismuth,  thus  prepared,  is  a  dull  yellow  powder,  and  is  a])t  to  contain 
traces  of  oxide  of  lead  or  silver,  the  presenee  of  which  ^v(ndd  be  detected 
by  the  same  tests  as  in  the  subnitrate. 

Bismuthi  Suboarbonas,  U.  S.  P.     {fiubcarbonate  of  Bismuth. 
(BiO)2C03H20  =  530.) 

Take  of  Bismuth,  in  pieces      ....       2  troyounces. 

Nitric  acid 8J^         " 

Water  of  ammonia  ....  5  fluidounces. 
Carbonate  of  sodium  .  .  .  .10  troyounces. 
Distilled  water A  sufficient  quantity. 

Mix  4|  troyounces  of  the  nitric  acid  with  4  fluidounces  of  distilled 
water  in  a  capacious  glass  vessel,  and,  having  added  the  bismuth,  set 
the  whole  aside  for  twenty-four  hours.  Dilute  the  resulting  solution 
with  10  fluidounces  of  distilled  water;  stu*  it  thoroughly,  and,  after 
24  hours,  filter  through  paper.  To  the  filtered  liquid,  previously 
diluted  with  4  pints  of  distilled  water,  slowly  add  the  water  of  am- 
monia, with  constant  stirring.  Transfer  the  whole  to  a  strainer,  and, 
after  the  precipitate  has  been  drained,  wash  it  with  2  pints  of  distilled 
water,  and  drain  it  again.  Then  place  the  precipitate  in  a  proper  vessel, 
add  the  remainder  of  the  nitric  acid,  and  afterward  4  fluidounces  of  dis- 
tilled water,  and  set  the  solution  aside.  At  the  end  of  24  hours,  filter 
through  paper. 

Dissolve  the  carbonate  of  sodium  in  20  fluidounces  of  distilled  water, 
"svith  the  aid  of  heat,  and  filter  the  solution  through  paper.  To  this,  when 
cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant  stu*- 
ring ;  transfer  the  whole  to  a  strainer,  and,  after  the  jsrecipitate  has  been 
drained,  wash  it  with  distilled  water  until  the  washings  pass  tasteless. 
Lastly,  dry  it  on  bibidous  paper  with  a  gentle  heat,  and  rub  it  into  powder. 

This  preparation  was  introduced  into  practice  under  the  impression 
that  it  was  more  efficacious,  as  it  possessed  antacid  properties  as  well  as 
those  of  the  bismuth  preparations.  The  repeated  solution  gives  an  op- 
portunity to  separate  any  arsenic  that  may  be  present  as  an  arseniate  of 
bismuth. 

The  dose  is  from  5  PTains  to  ^  drachm,  or  more. 

A  white,  or  pale  yellowish- white  powder,  permanent  in  the  air,  odor- 
less and  tasteless,  and  insoluble  in  M^ater  or  alcohol.  ^Vhen  heated  to 
redness,  the  salt  loses  moisture  and  carbonic  acid  gas,  and  lea^'es  a  yellow 
residue,  which  is  soluble  in  nitric  or  in  hydrochloric  acid,  and  Avhich  is 
blackened  by  hydrosulphuric  acid. 
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On  dissolving  1  part  of  the  salt  in  6  parts  of  warm  nitric  acid 
(sp.  gr.  1.200),  a  copious  effervescence  takes  place,  and  no  residue  should 
be  left  (absence  of  insoluble  foreign  salts).  On  pouring  this  solution  into 
50  parts  of  water,  a  white  precipitate  is  produced,  and,  on  filtering  and 
concentrating  the  filtrate  to  6  parts,  a  portion  of  this,  mixed  with  5  times 
its  volume  of  diluted  sulphuric  acid,  should  not  become  cloudy  (absence 
of  lead).  If  another  portion  be  precipitated  with  an  excess  of  water  of 
ammonia,  the  supernatant  liquid  should  not  exhibit  a  blue  tint  (copper). 
On  diluting  a  third  portion  with  5  volumes  of  distilled  water,  the  filtrate 
should  not  be  aifected  by  test-solution  of  nitrate  of  silver  (chloride),  or 
of  nitrate  of  barium  (sulphate) ;  nor  by  hydrochloric  acid  (silver).  If 
the  salt  be  boiled  with  acetic  acid  diluted  with  an  equal  volume  of  water, 
and  the  cold  filtrate  freed  from  bismuth  by  hydrosulphuric  acid,  the  new 
filtrate  should  leave  no  fixed  residue  on  evaporation  (alkalies  and  alka- 
line earths).  On  boiling  1  gm.  of  the  salt  with  10  c.c.  of  solution  of 
soda  (sp.  gr.  1.260),  and  holding  a  glass  rod  dipped  in  acetic  acid  over 
the  test-tube,  not  more  than  a  faint,  white  cloud,  but  no  heavy,  white 
fumes  should  appear  (only  traces  of  ammonia).  If  the  preceding  mix- 
ture, after  thorough  boiling,  be  diluted  with  water  to  50  c.c,  and  filtered, 
the  filtrate,  when  supersaturated  with  hydrochloric  acid,  and  treated  with 
hydrosulphuric  acid,  should  not  deposit  more  than  a  trace  of  a  precipi- 
tate, which  should  not  have  a  yellow  or  orange  color  (only  traces  of  anti- 
mony, arsenic,  tin).  On  boiling  1  gm.  of  the  salt  with  10  c.c.  of  strong 
solution  of  soda,  decanting  the  liquid  from  the  precipitated  oxide  of  bis- 
muth into  a  long  test-tube,  and  adding  about  0.5  gm.  of  aluminium  wire 
cut  into  small  pieces  (a  loose  plug  of  cotton  being  pushed  a  short  distance 
down  the  tube),  the  generated  gas  should  not  impart  any  color  or  tint  to 
paper  wet  with  test-solution  of  nitrate  of  silver  and  kept  over  the  mouth 
of  the  test-tube  for  half  an  hour  (absence  of  more  than  traces  of  arsenic). 

Bismuthi  Subnitras,  U.  S.  P.      (Subnitrate  of  Bismuth. 
BiOXOgHp  =  306.) 

Take  of  Bismuth,  in  pieces  ...  2  troyounces. 

Nitric  acid, 

Carbonate  of  sodium,  each   .         .  10  " 

Water  of  ammonia         ...  6  fiuidounces. 

Distilled  water         .         .         .•        .  A  sufficient  quantity. 

Mix  4:^  troyounces  of  the  nitric  acid  with  4  fiuidounces  of  distilled 
water,  in  a  capacious  glass  vessel,  and,  having  added  the  bismuth,  set  the 
whole  aside  for  24  hours.  Dilute  the  resulting  solution  with  10  fluid- 
oimces  of  distilled  water,  stir  it  thoroughly,  and,  at  the  end  of  24 
hours,  filter  through  paper. 

Dissolve  the  carbonate  of  sodium  in  20  fiuidounces  of  distilled  water 
with  the  aid  of  heat,  and  filter  the  solution  through  paper.  To  this, 
when  cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant 
stirring.  Transfer  the  whole  to  a  strainer,  and,  after  the  precipitate  has 
been  drained,  wash  it  with  distilled  water  until  the  washings  pass  taste- 
less, and  drain  again  as  completely  as  possible.  Then  place  the  moist 
precipitate  in  a  capacious  vessel,  gradually  add  the  remainder  of  the  nitric 
acid  and  afterwards  4  fiuidounces  of  distilled  water,  and  set  the  solution 
aside.     At  the  end  of  24  hours  filter  through  paper,  and  to  the  filtered 
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liquid,  previously  diluted  with  4  joints  of  distilled  water,  slowly  add 
the  water  of  ammonia,  with  constant  stirring.  Transfer  the  whole  to 
a  strainer,  and,  after  the  pre(;i})itate  has  been  drained,  wash  it  with 
2  pints  of  distilled  water,  drain  it  again.  Lastly,  dry  it  upon  bibulous 
paper  with  a  gentle  heat,  and  rul)  it  into  po^vder. 

The  simple  formula  formerly  adopted  for  tliis  preparation  has  been  so 
greatly  modified  in  the  officinal  directions,  that  it  is  deemed  proper 
to  introduce  them,  as  above,  in  detail.  The  addition  of  diluted  nitric 
acid  to  bismuth  results  in  the  decomposition  of  the  acid  and  the  forma- 
tion of  bismuthous  nitrate  with  the  liberation  of  nitrous  fumes.  The 
reaction  is  represented  by  the  following  formula : 

Bi2+8HN03=2Bi3N03+2NO+4H20. 

Formerly  the  preparation  was  finished  by  throwing  this  into  water, 
by  which  four  equivalents  were  resolved  into  three  of  basic,  gen- 
erally called  subnitrate  (BiONOg),  and  one  of  the  "nine  nitrate," 
BiOjONOg,  the  latter  remaining  in  solution,  while  the  officinal  salt  went 
down  as  a  heavy,  white,  insoluble  powder.  The  modified  process  in- 
serted in  the  Pharmacopoeia  of  1870,  directs  the  precipitation  of  the 
solution  of  the  ternitrate  with  carbonate  of  sodium,  by  double  decom- 
position, yielding  nitrate  of  sodium  in  solution  and  insoluble  subcarbo- 
nate  of  bismuth,  which,  by  washing,  is  obtained  jDure;  and  is  then 
dissolved  in  a  fresh  portion  of  nitric  acid ;  in  this  way,  the  arsenic 
which  may  have  been  contained  in  the  first  solution  is  separated  in  a 
soluble  form  by  the  addition  of  the  carbonated  alkali  and  the  subse- 
quent washing.  The  solutions  are  directed  to  be  diluted  till  precipita- 
tion commences,  and  exposed  for  24  hours,  by  which  the  remaining 
arseniate  of  bismuth,  which  is  rather  insoluble  in  dilute  acid  solutions,  is 
separated ;  the  precipitate  is  then  removed  by  filtration,  and  the  subni- 
trate obtained  by  the  addition  of  distilled  water,  and  then  ammonia. 
This  last  named  addition  increases  the  precipitate  by  neutralizing  any  excess 
of  nitric  acid,  which  otherwise  holds  in  solution  much  of  the  bismuth. 

Subnitrate  of  bismuth  is  a  sedative  and  antispasmodic  of  very  useful 
and  peculiar  properties ;  its  chief  use  is  in  gastro-intestinal  affections, 
diarrhoea,  and  nausea.  The  dose  is  from  1  to  20  grains.  It  is  also  em- 
ployed as  a  cosmetic,  from  its  white  and  satiny  apjDearance.  The  pres- 
ence of  arsenic,  in  the  commercial  varieties  and  in  specimens  prepared 
by  the  old  process,  is  believed  by  some  physicians  to  have  a  bearing 
upon  its  therapeutic  properties  and  perhaj)s  to  add  to  its  efficiency. 

A  heavy,  white  powder,  permanent  in  the  air,  odorless  and  almost 
tasteless,  showing  a  slightly  acid  reaction  when  moistened  on  litmus 
paper,  and  insoluble  in  water  or  alcohol.  When  heated  to  redness,  the 
salt  gives  off  moisture,  and  afterward  nitrous  vapors,  leaving  a  yellow 
residue  which  is  soluble  in  nitric  or  in  hydrochloric  acid,  and  which  is 
blackened  by  hydrosulphuric  acid. 

On  dissolving  1  part  of  the  salt  in  5  parts  of  warm  nitric  acid  (sp. 
gr.  1.200),  no  effervescence  should  occur  (absence  of  carbonate),  and  no 
residue  should  be  left  (absence  of  insoluble  foreign  salts).  The  reactions, 
for  purity,  of  this  solution,  as  well  as  those  of  the  original  salt,  should 
be  the  same  as  those  mentioned  under  Bismuthi  Subcarbonas. 
26 
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Bismuthi  Tannas.     {Tannate  of  Bismuth.) 

This  is  prepared  by  first  precipitating  the  oxide  of  bismuth  from  a 
solution  of  44  parts  of  the  crystallized  nitrate  by  an  excess  of  caustic 
soda.  This  precipitate  is  collected  on  a  cloth,  and  carefully  washed ;  it 
is  then  triturated  in  a  mortar  with  29  parts  of  tannic  acid.  The  magma 
is  then  diluted  with  water;  the  whole  is  thrown  on  a  cloth,  washed,  and 
then  dried  either  in  the  air  or  in  a  slightly  heated  closet. 

This  is  a  yellowish,  insoluble,  nearly  tasteless  powder,  which  has  been 
introduced  as  a  remedy  for  obstinate  cliarrhoea.  The  dose  mentioned  in 
the  journals  is  30  grains. 

Bismuthi  Valerianas.     (  Valerianate  of  Bismuth.) 

Prepared  by  adding  an  aqueous  solution  of  ternitrate  of  bismuth 
(BiSNOg)  to  valerianate  of  sodium;  the  white  precipitate  is  washed 
with  water  containing  a  small  quantity  of  valerianic  acid,  and  dried 
with  a  gentle  heat. 

It  has  been  brought  to  the  notice  of  the  medical  profession  as  a 
remedy  in  neuralgic  aifections,  and  is  given  in  doses  of  ^  grain  to  3 
grains,  three  or  four  times  a  day. 


CHAPTEE   VII. 

TESTS,  QUALITATIVE  AND  QUANTITATIVE. 

THE  advance  in  pharmaceutical  education  demands  that  the  pharma- 
cist of  the  day  be  better  informed  on  the  subject  of  chemistry,  and 
especially  on  that  branch  of  the  science  which  enables  him  to  determine 
the  purity  and  composition  of  his  stock.  The  advantage  of  such  a 
knowledge  cannot  be  overestimated ;  Avhile  to  the  j)hysician  such  knoAvl- 
edge  is  exceedingly  necessary  in  any  toxicological  investigation,  and  the 
analysis  of  urine  is  now  one  of  the  most  important  elements  in  diagnosis. 

All  chemicals  and  many  organic  substances  are  recognized  by  certain 
reactions,  precipitates,  or  colorations,  produced  by  other  chemicals. 
These  chemicals  are  usually  kept  in  solutions  called  test-chemicals  or 
test-solutions;  and  when  these  solutions  are  prepared  for  quantitative 
analysis  the  strength  bears  some  decimal  relation  to  the  molecular 
weight  of  the  ingredient,  and  such  solutions  are  called  volumetric  solutions. 

In  the  appendix  to  the  British  Pharmacopoeia  (added  in  1874)  a  Kst 
of  reagents,  test-  and  volumetric-solutions  were  added.  The  committee 
on  revision  of  the  United  States  Pharmacopoeia  have  wisely  followed 
the  same  plan,  and  added  tests  and  outlines  for  assaying  all  the  prin- 
cipal chemicals  and  drugs.  Although,  at  the  present  time,  it  is  greatly 
to  be  deplored  that  many  of  the  chemicals  and  even  the  preparations 
are  not  made  in  the  shops  or  working-rooms  of  the  pharmacist,  but  are 
procured  from  the  laboratory  of  the  manufacturer,  it  becomes  all  the 
more  necessary  that  he  should  have  some  simple  tests  that  will  enable 
him  to  determine  the  purity  of  his  preparations.  The  description  of 
all  the  various  methods  employed  in  analysis  would  occupy  too  much 
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space  in  a  work  entirely  pharmaceutical,  and  the  reader  is  referred  to 
the  methods  and  analytical  tables  publislied  in  chemical  w(jrks.  A 
short  description  of  the  apparatus  used  and  the  more  important  opera- 
tions is,  however,  indis])ensable. 

Test-solutions  should  be  prepared  in  a  small  flask,  and,  when  the 
substance  is  hard  or  but  slightly  soluble,  it  should  first  be  reduced  to  a 
powder  in  a  clean  mortar.  Distilled  Avater  only  is  to  be  used  in  all 
analytical  work.  The  most  accurate  preparation  of  volumetric  solu- 
tions is  procured  by  using  a  flask  of  such  a  size  as  to  produce  a  litre, 
half-litre,  or  quarter-litre.  These  flasks  come  graduated  in  various 
sizes  (Fig.  199),  and,  in  selecting,  care  should  be  taken  to  procure  one 
in  which  the  neck  is  even  and  not  too  large,  and  the  graduating  line  is 


Fig.  199. 


Fig.  200. 
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in  an  even  curve  and  well  up  on  the  neck.  Some  chemists  prefer  to 
make  the  solutions  in  ordinary  flasks,  and  complete  the  volume  in  a 
cylinder  graduated  in  cubic  centimetres  (Fig.  200). 

All  solutions  should  be  filtered  through  paper  entirely  free  from  iron 
or  coloring  matter.  They  should  be  kept  in  glass-stopjoered  bottles. 
Various  kinds  of  bottles  have  been  proposed  for  this  i3urpose.  The 
bottle  (Fig.  201)  has  the  label  moulded  on  the  surface.  They  come  in 
sets  of  4-ounce  bottles  to  contain  32  solutions,  and  this  size  will  be 
found  to  be  the  most  convenient  for  ordinary  test-solutions.  For  the 
mineral  acids  the  bottle  (Fig.  202),  with  an  enamelled  label  and  glass 
cap,  is  very  desirable.  Where  economy  is  a  consideration,  an  ordinary 
tincture  bottle  can  be  used  with  a  set  of  paper  reagent  labels.  Such 
labels,  after  being  pasted  on  the  bottle,  should  be  varnished  over  with 
a  solution  of  paraflfine  in  turpen- 
tine, which  renders  them  impervi- 
ous and  unaffected  by  either  acids 
or  alkalies. 

In    the  selection  of   test-tubes, 

only  those  should  be  selected  which  .^fygu -^l 

are  of  thin,  hard  glass.     They  are 

sold  according  to  length,  the  most  available  sizes  being  those  4  or  5 

inches  long,  and  from  a  ^^  to  f  inch  in  diameter.      They  are  usually 


Fig.  203. 
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kept  in  a  rack  such  as  pictured  (Fig.  203),  and  when  not  in  use  they 
sliould  be  cleaned  and  stuck  on  the  wooden  pins  provided  for  that  purpose. 

Beakers  shoukl  be  w^ide  enough  to  admit  of  being  easily  cleansed,  and 
of  well-annealed  glass,  to  admit  of  sudden  changes  of  temperature. 

The  bm'ette  is  indispensable  in  all  volumetric  or  quantitative  analysis. 
Various  forms  have  been  devised,  but  it  seems  to  us  that  the  simplest, 
or  Mohr's  burette,  is  the  best  (Fig.  204).  It  consists  of  a  straight  tube 
of  glass,  graduated  in  cubic  centimeters  and  fractions  of  that  measure. 
It  is  of  the  same  bore  to  wdthin  about  an  inch  or  two  of  the  end,  where 
it  is  contracted  so  as  to  fit  a  rubber-tube  to  which  is  attached 


a  corn- 


Fig.  204. 


Fig.  205. 


Fig.  206. 


pressing-screw,  which  regulates  the  flow.     Most  of  these  burettes  art 
made  in  Germany,  and  are  usually  very  accurate.  [ 

In  use  the  burette,  is  supported  in  some  sort  of  stand  or  support  such 
as  Fig.  205.  Where  considerable  work  is  to  be  done,  as  in  the  labora- 
tory of  the  analytical  chemist,  it  is  an  excellent  j)lan  to  have  a  numbei 
of  these  solutions  on  hand,  and  a  stand  like  Fig.  206,  to  hold  a  numbei 
of  burettes,  is  a  great  convenience. 

In  using  the  burette,  it  is  first  filled  up  to  the  top  mark,  and  then  b} 
opening  the  screw-compressor  the  liquid  is  allowed  to  drop  slowly  intc 
a  beaker  or  vessel  containing  the  article  to  be  tested,  stirring  well  aftei 
each  addition,  until  the  decoloration  or  coloration  is  complete.  Then 
by  reading  off  the  graduation,  the  amount  of  liquid  used  is  seen,  and  thr 
required  result  is  easily  gotten  by  a  simple  proportion.  { 

When  determining  the  strength  of  an  alkaline  substance,  as,  fo:l 
example,  potassium  carbonate,  it  is  usual  to  add  a  few  drops  of  litmui 
solution  to  the  alkaline  solution,  and  then,  by  adding  oxalic  acid  solui 
tion  gradually,  and  heating  the  solution  after  each  addition,  to  entireh 
expel  the  carbonic  acid.  As  soon  as  the  blue  color  of  the  litmus  i 
destroyed,  we  know  that  the  solution  is  neutralized.     Suppose  it  require( 
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50  c.c.  of  the  volumetric  oxalic  acid  solution,  we  would  know  that  our 
solution  contained  of  anhydrous  carbonate  .0690  X  50  =  3.45  gm. 

In  quantitative  analysis,  it  frequently  becomes  necessary  to  determine 
the  quantities  of  metals,  or  organic  substances,  present  by  the  weight  of 
precipitates.  They  should  be  collected  on  a  tared  filter,  and,  after  thorough 
washing,  carefully  dried  in  a  drying-oven  at  a  temperature  not  over  212°  F. 


LIST    OF    REAGENTS. 

I.— ARTICLES    USED    IN    TESTING. 

Absolute  Alcohol. — Ethyl  alcohol  [C2H5HO  =  46]  nearly  or  quite 
free  from  water.  It  should  have  the  sp.^-  0-794  at  15.6°  ^60°  F.) ; 
should  respond  to  the  tests  of  purity  given  under  alcohol ;  and  a  por- 
tion shaken  with  well-dried  sulphate  of  copper  should  not  impart  color 
to  the  latter. 

Acids. — All  acids  used  in  testing  must  fulfill  the  requirements  of 
strength  and  purity  mentioned  in  the  Pharmacopoeia,  with  the  additional 
condition  that  the  reactions  for  purity  shall  not  depend  upon  a  limit  of 
time,  nor  permit  any  recognizable  trace  of  impurity. 

Besides  resjDonding  to  all  other  tests  for  purity.  Hydrochloric  Acid, 
diluted  with  five  times  its  volume  of  distilled  water,  and  Sulphuric 
Acid,  diluted  with  fifteen  times  its  volume  of  distilled  water,  when 
treated  by  the  method  given '  under  test-zinc,  should  give  no  indication 
of  the  presence  of  arsenic. 

Aluminium. — Metallic  aluminium  [Al  =  27]  in  the  form  of  wu-e 
or  ribbon.  It  should  be  soluble  in  solution  of  potassa,  without  leaving 
a  residue. 

Chromate  of  Potassium. — The  crystallized  salt  [KgCrO^  =  194.4]. 

Copper. — Metallic  copper  [Cu  :=  63.2]  in  slender  wire,  or  thin  foil 
€ut  into  strips. 

Gelatinized  Starch. — A  gelatinous  solution,  freshly  prepared  by 
mixing  1  jDart  of  starch  (see  Amylum)  with  200  parts  of  distilled  water, 
and  boiling  the  mixture  for  five  or  six  minutes. 

Gold.— Metallic  gold  [Au  =  196.2]  in  the  form  of  leaf.  It  should 
not  be  affected  by  nitric  acid,  but  should  readily  dissolve,  Avithout  resi- 
due, in  nitrohyclrochloric  acid. 

Hydrosulphuric  Acid. — The  gas  [H2S  =  34]  generated  by  treating 
ferrous  sulphide  [FeS  =  87.9]  with  diluted  sulphuric  acid  (see  Acidum 
Sulphuricum  Dilutum),  and  washed  by  being  passed  through  a  small 
quantity  of  distilled  water  in  a  wash-bottle.  1  jjart  of  ferrous  sulphide 
is  sufficient  for  15  parts  of  diluted  sulphuric  acid,  or  for  1.5  parts  of 
sulphuric  acid  when  this  is  diluted  with  eight  to  ten  times  its  weight 
of  distilled  water ;  and  the  resulting  gas  will  saturate  about  50  parts 
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of  distilled  water.  Distilled  water  so  saturated  may  be  used,  when 
fresh,  as  a  test-solution  of  hydrosulphuric  acid.  It  should  give  the 
strong  odor  of  the  acid,  and  should  abundantly  blacken  test-solution 
of  acetate  of  lead. 

Indigo.— Indigo  blue  [CsHgNO  =  131]. ' 

Litmus  Paper. — Blue  Litmus  Paper.  Unsized  white  paper  colored 
with  solution  of  litmus. — JRed  Litmus  Paper.  Unsized  white  paper 
colored  with  solution  of  litmus  previously  reddened  by  the  smallest 
requisite  quantity  of  sulphuric  acid. 

Molybdate  of  Sodium.— The  salt  [Na2Mo04.H20=  223.5]  in  crys- 
tals, or  in  clear,  white,  fused  masses. 

Solution  of  Litmus. — A  solution  prepared  by  macerating  1  part  of 
litmus,  in  powder,  with  10  parts  of  diluted  alcohol,  in  a  closed  vessel, 
for  2  days,  and  filtering. 

Solution  of  Turmeric. — A  solution  23rej)ared  by  macerating  1  part 
of  bruised  tm-meric  with  6  parts  of  diluted  alcohol,  in  a  closed  vessel, 
for  7  days,  and  filtering. 

Test-Zinc. — Metallic  zinc  [Zn  =  64.9],  free  from  arsenic,  and  in 
slender  sticks,  or  small  fragments,  or  in  thin  disks,  prepared  by  melting 
the  metal  and  pouring  it  in  a  thin  stream  into  water. 

Test-zinc  should  be  soluble  in  diluted  sulphuric  acid  and  leave  no 
residue,  or  not  more  than  a  slight  one  (absence  of  more  than  small  pro- 
portions of  lead).  If  test-zinc  does  not  cause  rapid  effervescence  in 
diluted  sulphuric  acid,  this  difficulty  may  be  overcome  by  sprinkling 
the  metal  with  test-solution  of  platinic  chloride  previously  diluted  with 
about  500  times  its  volume  of  distilled  water,  and  then  drying  on  the 
water-bath. 

Turmeric  Paper. — Unsized  white  paper  colored  with  solution  of 
tm-meric,  by  steeping  and  drying  it  without  the  application  of  heat. 

Tests  for  the  Absence  of  Arsenic. 

A  flask  of  300  to  400  c.c.  capacit)^  is  connected,  through  a  tubulated 
stopper,  with  a  drying-tube,  one  end  of  which  is  filled  with  fragments 
of  dried  chloride  of  calcium,  and  the  other  end  with  fragments  of  dry 
potassa  or  soda.  The  drying-tube  is  connected  with  a  horizontal  tube 
of  hard  glass,  about  ten  inches  (25  centimeters)  in  length,  and  one-fourth 
of  an  inch  (6  millimeters)  in  diameter,  having  the  farther  end  drawn  out 
narrow  and  turned  downward,  so  as  nearly  to  reach  the  bottom  of  a  test- 
tube  adjusted  to  receive  it.  JSTear  its  further  horizontal  portion,  the  hard 
glass  tube  is  narrowed  to  about  one-third  its  diameter,  and  the  whole  tube' 
is  supported  secm-ely,  leaving  a  space  of  three  inches  (7  centimeters),  next 
before  the  narrow  portion,  free  for  the  flame  of  a  lamp  placed  under-' 
neath.  A  portion  of  4  to  5  gm.  of  the  zinc  to  be  tested  is  placed  in  the 
flask,  with  120  to  150  c.c.  of  diluted  suljDhuric  acid  (known  to  be  free 
from  arsenic),  the  connections  are  closed,  and  3  or  4  c.c.  of  test-solutioni 
of  nitrate  of  silver  poured  in  the  test-tube  to  receive  the  gas.     When 
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the  gas  has  bubbled  briskly  through  the  solution  in  the  test-tube  for  at 
least  five  minutes,  and  until  the  air  is  expelled  from  the  apparatus,  the 
lamp  is  ])laced  so  as  to  heat  the  hard  glass  tube  nearly  or  quite  to  red- 
ness, and  this  temperature  is  maintained  for  at  least  twenty  minutes, 
while  the  gas  is  passing.  No  mirror  should  appear  in  the  narrowed 
])()rtion  of  the  heated  tube,  beyond  the  flame,  and  no  blaek  preci])itate, 
or  not  more  than  a  slight  darkening  of  color  should  appear  in  the  test- 
solution  of  nitrate  of  silver  (absence  of  arsenicj.  Also  no  mirror  should 
appear  in  the  tube  next  before  its  heated  portion  (absence  of  antimony). 

Water. — Whenever  water  is  mentioned  in  the  descriptions  of  chemi- 
cals, or  for  use  in  any  test,  distilled  water  is  to  be  employed. 


II.— TEST-SOLUTIONS. 

[Test-solutions  should  be  preserved  in  well-stopped  bottles  of  hard  glass.] 

Test-Solution  of  Acetate  of  Lead. — A  solution  of  1  part  of  acetate 
of  lead  (see  Plumbi  Aeetas)  in  10  parts  of  distilled  water,  with  the  addi- 
tion of  a  few  drops  of  acetic  acid  (see  Acidum  Aceticum),  if  necessary, 
to  give  the  liquid  a  faint  acid  reaction.     The  solution  should  be  clear. 

Test-Solution  of  Albumen. — A  solution,  recently  prepared  by 
triturating  the  white  of  one  egg  with  100  cubic  centimeters  of  distilled 
water  and  filtering  through  cotton  moistened  with  distilled  water. 

Test-Solution  of  Ammonio-Nitrate  of  Silver. — A  solution  pre- 
pared by  adding  water  of  ammonia  (see  Aqua  Ammonice),  in  drops,  to 
test-solution  of  nitrate  of  silver,  until  the  precipitate  at  first  formed  is 
very  nearly  all  dissolved,  and  filtering. 

Test-Solution  of  Ammonio-Sulphate  of  Copper. — ^A  solution 
prepared  by  adding  water  of  ammonia  (see  Aqua  Ammonice),  in  drops, 
to  test-solution  of  sulphate  of  copper,  until  the  precipitate  at  first  formed 
is  very  nearly  all  dissolved,  and  filtering. 

Test-Solution  of  Bichromate  of  Potassium. — A  clear  solution 
prepared  by  dissolving  1  part  of  bichromate  of  potassium  (see  Potassii 
Bichromas)  in  10  parts  of  distilled  water. 

Test- Solution  of  Bitartrate  of  Sodium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  pure  bitartrate  of  sodium  [NaHC^H^Og. 
HjO  =  190]  in  10  parts  of  distilled  water,  with  the  aid  of  heat,  and 
filtering  when  cold. 

Test-Solution  of  Carbonate  of  Ammonium. — A  clear  solution 
prepared  by  dissolving  1  part  of  carbonate  of  ammonium  (see  Ammonii 
Carbonm)  in  10  parts  of  distilled  water. 

Test-Solution  of  Carbonate  of  Sodium. — ^A  cleai'  solution  pre- 
pared by  dissolving  1  part  of  carbonate  of  sodium  (see  8odii  Carbonas) 
in  10  parts  of  distilled  water. 
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Test-Solution  of  Chloride  of  Ammonium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  chloride  of  ammonium  (see  Ammonii 
Chloridum)  in  10  parts  of  distilled  water. 

Test-Solution  of  Chloride  of  Barium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  pure,  crystallized  chloride  of  barium 
[BaCla.SHgO  =  243.6]  in  10  parts  of  distilled  water. 

Test- Solution  of  Chloride  of  Calcium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  pure,  crystallized  chloride  of  calcium 
[CaClj.GHp  =  218.8]  in  10  parts  of  distilled  water. 

Test-Solution  of  Chloride  of  Gold. — A  clear  solution  prepared 
by  dissolving  1  part  of  chloride  of  gold  [AuClg  ^  302.4]  in  20  parts 
of  distilled  water. 

Test-Solution  of  Chromate  of  Potassium. — ^A  clear  solution 
prepared  by  dissolving  1  part  of  pure  chromate  of  potassium  [KgC'i'O^  = 
194.4]  in  10  parts  of  distilled  water. 

Test-Solution  of  Ferric  Chloride. — A  clear  solution  prepared  by 
dissolving  1  part  of  ferric  chloride  (see  Ferri  Chloridum)  in  10  parts  of 
distilled  water. 

Test- Solution  of  Ferricyanide  of  Potassium. — A  recently  pre- 
pared and  perfectly  clear  solution,  made  by  dissolving  1  part  of  pure 
ferricyanide  of  potassium  [K3Fe(CN)g  =  328.9]  in  10  parts  of  distilled 
water.  A  portion  of  the  solution,  diluted  with  ten  times  its  volume  of 
distilled  water,  should  give  no  blue  precipitate  on  the  addition  of  a  few 
drops  of  test-solution  of  ferric  chloride. 

Test-Solution  of  Ferrocyanide  of  Potassium. — A  clear  solution 
prepared  by  dissolving  1  part  of  ferrocyanide  of  potassium  (see  Potassii 
Ferrooyanidum)  in  10  parts  of  distilled  water. 

Test-Solution  of  Ferrous  Sulphate. — A  recently  prepared  solu- 
tion made  by  dissolving  1  part  of  selected,  clear  crystals  of  ferrous  sul- 
phate (see  Ferri  Sulphas)  in  10  parts  of  distilled  water.  A  portion  of 
the  solution,  diluted  with  ten  times  its  volume  of  distilled  water,  should 
give  an  abundant,  blue  precipitate  on  the  addition  of  a  few  drops  of 
test-solution  of  ferricyanide  of  potassium. 

Test-Solution  of  Gelatin. — A  solution  recently  prepared  by  digest- 
ing 1  part  of  isinglass  (see  Ichthyocolla)  in  50  parts  of  distilled  water, 
on  a  water-bath,  for  half  an  hour,  and,  if  necessary,  filtering  through 
cotton  moistened  with  distilled  water. 

Test-Solution  of  Hydrosulphuric  Acid. — -A  solution  of  hydro- 
sulphuric  acid  gas  in  distilled  water,  as  described  under  hydrosulphuric 
acid  (see  page  405). 

Test-Solution  of  Hyposulphite  of  Sodium. — A  clear  solution 
prepared  by  dissolving  1  part  of  hyposulphite  of  sodium  (see  Sodii 
Hyposulphis)  in  10  parts  of  distilled  water. 

Test-Solution  of  Indigo. — A  liquid  prepared  by  digesting  1  part 
of  indigo,  in  powder,  with  12  parts  of  sulphuric  acid,  on  a  water-bath, 
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for  one  hour,  pouring  the  solution  into  500  parts  of  sulphuric  acid,  thou 
leaving  the  mixture  to  subside,  and  decanting  the  clear  portion  for  use. 

Test-Solution  of  Iodide  of  Mercury  and  Potassium. — A  clear 
solution  prepared  by  atlding  100  pai'ts  of  test-Holutioii  of  mercuric 
chloride  to  367  parts  of  test-solution  of  iodide  of  potassium. 

Test-Solution  of  Iodide  of  Potassium. — A  clear,  colorless  solu- 
tion prepared  by  dissolving  1  })art  of  iodide  of  potassium  (see  Potassii 
lodidum)  in  20  parts  of  distilled  water.  The  solution  should  have  a 
neutral  reaction. 

Test-Solution  of  Iodine. — A  dark-colored,  clear  solution  prepared  by 
dissolving  1  part  of  iodine  (see  lodum)  in  a  solution  of  3  parts  of  iodide 
of  potassium  in  50  j)arts  of  distilled  water. 

Test-Solution  of  Magnesium. — A  clear  solution  prepared  by  dis- 
solving 1  part  of  sulphate  of  magnesium  (see  Magnesii  Sidphas),  and  2 
parts  of  chloride  of  ammonium  (see  Ammonii  Chloridum),  in  8  parts 
of  distilled  water,  then  adding  4  parts  of  water  of  ammonia  (see  Aqua 
AmmonicB),  setting  aside  for  2  or  3  days,  and  filtering. 

Test-Solution  of  Mercuric  Chloride. — A  clear  solution  prepared 
by  dissolving  1  part  of  mercuric  chloride  (see  Hydrargyri  Chloridum 
Corrosivum)  in  20  parts  of  distilled  water. 

Test-Solution  of  Nitrate  of  Barium. — A  clear  solution  prepared 
by  dissolving  1  part  of  pure  nitrate  of  barium  [Ba(N03)2  =  260.8]  in 
20  parts  of  distilled  water. 

Test-Solution  of  Nitrate  of  Silver. — A  clear  solution  prepared 
by  dissolving  1  part  of  crystallized  nitrate  of  silver  (see  Argenti  Nitras) 
in  20  parts  of  distilled  water. 

Test-Solution  of  Oxalate  of  Ammonium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  pure  oxalate  of  ammonium  [(^114)20204. 
H2O  =  142]  in  20  parts  of  distilled  water. 

Test-Solution  of  Permanganate  of  Potassium. — A  solution  re- 
cently prepared  by  dissolving  1  part  of  permanganate  of  potassium  (see 
JPotassii  Permanganas)  in  1000  parts  of  distilled  water.  62.8  c.c.  of 
this  solution,  acidified  with  5  c.c.  of  diluted  sulj)huric  acid,  should  re- 
quire 2  c.c.  of  the  volumetric  solution  of  oxalic  acid  for  comjDlete  de- 
coloration. 

Test-Solution  of  Phosphate  of  Ammonium. — A  clear  solution 
prepared  by  dissolving  1  part  of  phosphate  of  ammonium  (see  Ammonii 
Fhosphas)  in  10  parts  of  distilled  water. 

Test-Solution  of  Phosphate  of  Sodium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  phosphate  of  sodium  (see  8odii  Phosphas) 
in  10  parts  of  distilled  water. 

Test-Solution  of  Picric  Acid. — A  saturated,  aqueous  solution 
prepared  by  dissolving  1  part  of  well-crystallized  picric  acid 
[HC6H2(No2)30  =  229]  in  100  parts  of  distilled  water,  by  the  aid  of 
teat,  setting  aside  to  cool,  and  filtering  after  12  hours. 
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Test-Solution  of  Platinic  Chloride. — A  clear  solution  prepared  by 
dissolving  1  part  of  pure  platinic  chloride  [PtCl4.5H20  =  426]  in  20 
parts  of  distilled  water. 

Test-Solution  of  Potassio-Cupric  Tartrate. — A  solution  prepared 
by  dissolving  6.93  grammes  of  selected  crystals  of  sulphate  of  copper 
(see  Cupri  Sulphas)  in  20  c.c.  of  distilled  water;   also  dissolving  36     ij 
grammes  of  tartrate  of  potassium  (see  Potassii  Tartras)  in  140  c.c.  of     | 
solution  of  soda  (see  Liquor  Sodce) ;  then  adding  the  former  solution     J 
gradually  to  the  latter,  while  stirring,  and  finally  adding  to  the  mixture 
a  sufficient  quantity  of  solution  of  soda  to  make  the  liquid  measure 
200  c.c. 

Test-solution  of  potassio-cupric  tartrate  should  be  free  from  yellowish- 
brown  sediment,  and  should  deposit  none  upon  boiling.  hI 

Test-Solution  of  Sulphate  of  Calcium. — A  saturated  solution 
prepared  by  digesting  1  part  of  powdered,  native,  crystallized  sulphate 
of  calcium  [CaS04.2H20  =  172]  with  about  300  parts  of  distilled  water, 
at  the  ordinary  temperature,  with  repeated  agitation  for  several  days,  and 
decanting  the  clear  liquid. 

Test-Solution  of  Sulphate  of  Copper. — A  solution  prepared  by 
dissolving  1  part  of  selected  crystals  of  sulphate  of  copper  (see  Cu2:)ri 
SuljjJias)  in  10  parts  of  distilled  water.  ^^ 

Test-Solution  of  Sulphate  of  Potassium. — A  solution  prepared^l 
by  dissolving  1  part  of  sulphate  of  potassium  (see  Potassii  Sulphas)  in 
15  parts  of  distilled  water. 

Test-Solution  of  Sulphate  of  Silver. — A  solution  prepared  by 
dissolving  1  part  of  sulphate  of  silver  [AgaSO^  =  311.4]  in  250  parts 
of  distilled  water,  with  the  aid  of  a  gentle  heat. 

Test-Solution  of  Sulphide  of  Ammonium. — An  aqueous  solu- 
tion, chiefly  of  ammonium  sulphide  [(NH4)2S  =  68],  prepared  by  passing 
washed  hydrosulphuric  acid  gas  into  3  parts  of  water  of  ammonia  (see 
Aqua  Ammonice)  until  the  latter  is  saturated  with  the  gas,  and  then  add-  i 
ing  two  parts  of  water  of  ammonia.  The  solution  should  not  be  ren-  ' 
derecl  turbid  by  the  addition  of  test-solution  of  sulphate  of  magnesium, 
or  of  test-solution  of  chloride  of  calcium  (absence  of  ammonium  hydrate, 
or  carbonate). 

Test-Solution  of  Tannic  Acid. — A  clear  solution  prepared  by  dis- 
solving 1  part  of  tannic  acid  (see  Acidum  Tannicum)  in  9  parts  of  dis- 
tilled water,  and  adding  1  part  of  alcohol.  When  this  solution  becomes 
turbid  it  should  be  rejected. 

Test- Solution  of  Tartaric  Acid. — A  recently-prepared  and  clear 
solution  made  by  dissolving  1  part  of  tartaric  acid  (see  Acidum  Tartaricuni) 
in  5  parts  of  distilled  water. 
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III.— VOLUMETRIC    SOLUTIONS. 

1,  Volumetric  fSoh'l inn  of  /Hc/irnma/f  of  / 'o/fi.ssiiini.       K/JrgO^  =  294.8. 

14.74  gmninics  in  1   liirr. 

Bichrnmato  of   potas.sitim,   fonrtoni   ami  hcviMiLy-loiir  liun- 
(Irodllis  f,n"!imni('.s      .........     11.74 

Di.stilled  water,  a  .suflicicnt.  ([Uaiitily 

To  make  (nic  tliousand  ciiliic  •■(Mitiinoters  ....      IfMXl 

Dissolve  the  bichroiiiate  ol'  [)()ta.ssiuiu  in  about  700  c.c  of"  (.listillcd 
water,  and  then  add  of  the  latter  enough  to  make  the  solution  measure 
1000  C.C. 

Note. — In  the  cstiiiiatioii  of"  iron,  !ii  rci'roiis  (•onil)iiiatioiis,  the  aqiieons 
.solution  of  tlu^  salt  is  acidified  with  diluted  sulphuric  acid,  and  at'ter- 
vvai'd  the  volumetric  solution  of  bichromate  of  potassium  gradually 
added,  from  a  burette,  until  a  drop  taken  out  upon  a  white  surface  no 
longer  shows  a  blue  color  witli  a  drop  of  test-solution  of  ferricyanide  of 
potassium. 

One  cubic  centimeter  is  the  ccpiivalent  of: 

Gramme. 
Potassium  bichromate,  K.^Cr.^O, 0.014:74 

Iron  in  ferrous  combination,  Fe 0.01677 

Ferrous  carbonate,  FeCOj 0.03477 

Ferrous  sulphate,  cr.ystaliized,  FeS0.j.7H.p   ....  0.08337 

Ferrous  sulphate,  dried,  FeSO^.H.O 0.05097 

The  following-named  articles  are  tested  with  this  solution : 

c.c.  re-  Per  cent,  of  strength 

Gm.  taken,  quired.  indicated. 

Ferricarbonassaccharatus     8.00        33       15,  of  ferrous  carbonate. 
Ferri  sulphas      .         .         .     4.107       n       2n,  of  crystallized  ferrous  sulphate. 
Ferri  sulphas  prrecipitatus     4.107       n       2n,  of  crystallized  ferrous  sulphate. 

2.  Volumetric  Solution  of  Hiiposidpliite  of  Sodium.     Xa^,S203.5H20  = 

248.     24,8  grammes  in  1  liter. 

Hyposulphite  of  sodium,  thirty-two  grammes  ....  32 
Volumetric  solution  of  iodine,  one  hundred  cubic  centimeters  100 
Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  cubic  centimeters  ....     1000 

Dissolve  the  hyposulphite  of  sodium  in  enough  distilled  water  to  make 
the  solution  measure  1000  cubic  centimeters.  To  the  volumetric  solution 
of  iodine  (which  should  measin-e  exactly  100  cubic  centimeters)  add  a 
sufhcieut  quantity  of  the  solution  of  hyposulphite  of  sodium,  from  a 
burette,  nearly  to  decolorize  the  iodine  solution;  then  add  freshly  gela- 
tinized starch,  and  continue  the  addition  of  the  hyposulphite  until  the 
blue  color  of  the  mixture  is  just  destroyed,  noting-  the  number  (n)  of 
cubic  centimeters  added.  Then  take  of  the  solution  of  hyposulphite  of 
sodium  10  times  [lOn)  this  number  of  cubic  centimeters,  and  add  thereto 
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enouo-h  distilled  water  to  make  the  solution  measure  1000  cubic  centi.- 
meters. 

This  solution  should  decolorize  exactly  an  equal  volume  of  the  volu- 
metric solution  of  iodine. 

Note. — The  article  to  be  tested,  containing  free  iodine,  either  in  itself 
or  after  addition  of  test-solution  of  iodide  of  potassium,  is  treated  with 
this  volumetric  solution,  added  from  a  burette,  until,  on  stirring,  the 
color  of  iodine  is  just  discharged.  A  little  gelatinized  starch  being  added 
just  before  the  iodine  color  disappears,  the  addition  of  the  solution  is 
continued  for  the  exact  discharge  of  the  blue  color  of  iodized  starch. 

One  cubic  centimeter  is  the  equivalent  of: 

Gramme. 
Sodium  hyposulphite,  crystallized,  Na2S203-5H20  .         .         .     0.02480 

Bromine,  Br 0.00798 

Chlorine,  CI      .        .       ' 0.00354 

Iodine,  I .         .     0.01266 


The  following  articles  are  tested  with  this  solution 


Aqua  chlori 

Calx  chlorata  . 

ledum 

Liquor  iodi  compositus 

Liquor  sodse  chloratse 

Tinctura  iodi  . 


C.c.  re-  Per  cent,  of  strength 

Gm.  taken.  quired.  indicated. 

35.4             40  0.4,  of  chlorine. 

0.71            50  25,  of  chlorine. 

0.638          50  100,  of  iodine. 

12.66            50  5,  of  iodine. 

8.88            50  2,  of  chlorine. 

6.33            40  8,  of  iodine. 


3.  Volumetric  Solution  of  Iodine.    I  =  126.6.    12.66  grammes  in  1  liter. 


Iodine,  twelve  and  sixty-six  hundredths  grammes 
Iodide  of  potassium,  eighteen  grammes    . 
Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  cubic  centimeters  . 


12.66 
18.00 


1000 


Dissolve  the  iodide  of  potassium  in  about  700  cubic  centimeters  of 
distilled  water ;  in  this  solution  dissolve  the  iodine,  and  add  enough 
distilled  water  to  make  the  solution  measure  1000  cubic  centimeters. 

Note. — The  article  to  be  tested  is  first  treated  with  a  little  gelatinized 
starch,  and  afterward  the  volumetric  solution  added,  from  a  burette, 
until,  on  stirring,  the  blue  color  ceases  to  be  discharged. 


One  cubic  centimeter  is  the  equivalent  of: 
Iodine,  I 


Gramm^e. 
0.01266 


Arsenious  acid  (anhydride),  AS2O3  . 
Potassium  sulphite,  crj'stallized,  K2SO3.2H2O 
Sodium  bisulphite,  NaHSOg    . 
Sodium  hyposulphite,  crystallized,  Na2S203.5H20 
Sodium  sul^Dhite,  crystallized,  Na2S03.7H20   . 
Sulphurous  acid  (anhydride),  SOj  . 


0.004945 

0.0097 

0.0052 

0.0248 

0.0126 

0.0032 
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The  Ibllowing-  urticlcs  arc  tested  witli  tlii.s  sulutiou  : 


C.c.  re- 

firn,  taken.  'lulrcd. 

Acidum  arseniosum  .  0.247  4.S.r) 

Acidiiiii  .suli)lmrosum         .  1.2S  14 

Lifjiior  uciili  urscniosi         .         24.70  48.5 

Lifiiior  potiis.sii  arseiiitis   .         24.70  48.5 

Fotiissii  .siilj)his  .         .  0.485  45 

Sodii  bisulpliis  .         .         .  0.20  45 

Sodii  sulphis      .         .        .  0.63  45 


I'CT  rent,  of  KtroriKth  IniJicaUnl. 

97,  of  tlic  iinhydride. 
8.5,    of  the  dry  f^as. 
0.97,  of  tlio  anhydride. 
0.07,  of  tlie  ardiydride, 

90,  of  the  crystalhzed  salt. 

90,  of  the  salt. 

90,  of  the  crystallized  salt. 


AgX03=l«j9.7. 


4.    Voiumetric  ^^olution  of  Nitrate  of  ^Silver. 
16.97  grammes  in  1  liter. 

Nitrate  of  silver,  well  cry.stallizedand  dry,  sixteen  and  ninety- 
seven  hundredths  grammes 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  cubic  centimeters  .... 


16.97 


1000 


Dissolve  the  nitrate  of  silver  in  about  700  parts  of  distilled  water^ 
and  add  of  the  latter  enough  to  make  the  solution  measure  1000  cui)ic 
centimeters. 

Note. — The  volumetric  solution  is  added,  from  a  burette,  to  the  solu- 
tion to  be  tested,  previously  treated  with  a  few  drops  of  test-solution  of 
bichromate  of  potassium,  until  a  red  precipitate  remains  after  stirring. 
In  testing  cyanides,  without  addition  of  bichromate,  the  volumetric 
solution  is  added  until  a  precipitate,  just  visible,  remains  after  stirring. 


One  cubic  centimeter  is  the  equivalent  of: 

Gramme. 

Silver  nitrate,  AgNOa 0.01697 

Anniionium  bromide,  NH^Br 0.00978 

Ammonium  chloride,  NH.Cl 0.00534 

Ferrous  bromide,  FeBr2 0.010775 

Ferrous  iodide,  Felj 0.015455 

Hydrocyanic  acid,  absolute,  HON 0.0054 

Hydriodic  acid,  HI 0.01276 

Potassium  bromide,  KBr O.OllSS 

Potassium  chloride,  KCl 0.00744 

Potassium  cyanide,  KCN  (to  dissolve  the  precipitate)     .  0.0130 

Sodium  bromide,  NaBr 0.01028 

Sodium  chloride,  NaCl 0.00584 


The  followiuo'-uamed  articles  are  tested  with  this  solution 


Acidum  hydrocyanicum  dilutum 
Anmionii  bromidun^ 
Potassium  bromidum 
Potas*?ium  cyanidum 
Sodii  bromidum 
Syrupus  acidi  hydriodici 
Syrupus  ferri  brounidi 
Syrupus  ferri  iodidi  . 


C.c.  re- 


Gm.  taken. 

quired 

13.5 

50 

0.3 

31.4 

0.3 

25.7 

0.65 

45 

0.3 

29.8 

31.9 

25 

5.39 

50 

7.73 

50 

Per  cent. 

of  strength  indicated. 

2,  of  absolute  acid. 
97,  of  the  bromide. 
97,  of  the  bromide. 
90,  of  the  cyanide. 
97,  of  the  bromide. 

1,  of  absolute  acid. 
10,  of  the  bromide. 
10,  of  the  iodide. 
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5.    Volumetric  Solution  of  Oxalic  Acid.      H2C2O4.2H2O  =  126. 
63  grammes  in  1  liter. 

Oxalic  acid,  in  perfect  crystals,  sixty-three  grammes     .        .  63 

Distilled  water,  a  sufficient  quantity 


To  make  one  thousand  cubic  centimeters 


1000 


Dissolve  the  oxalic  acid  in  about  700  c.c.  of  distilled  water,  and  then 
add  of  the  latter  enough  to  make  the  solution  measure  1000  c.c. 

Note. — The  volumetric  solution  is  gradually  added,  from  a  burette,  to 
the  article  to  be  tested,  until  the  mixture,  after  stirring,  shows  a  neutral 
reaction  with  litmus  or  some  other  suitable  indicator.  If  carbonic  acid 
gas  be  liberated  in  the  operation,  it  must  be  wholly  expelled,  by  heat, 
before  the  neutral  reaction  can  be  obtained. 


One  cubic  centimeter  is  the  equivalent  of: 

Gramme. 

Oxalic  acid,  crystallized,  H2C20i.2H02         ....  0.0630 

Ammonia,  absolute,  NH., 0.0170 

Ammonium  carbonate,  NH.HCOa.NH.NH^CO^        .        .  0.05233 

Lead  acetate,  crystallized,  Pb(C.2H302).,.3H20      .         .         .  0.18925 

Lead  subacetate,  as  Pb,>0(C.,H302)2       .'....  0.13675 

Potassium  acetate,  KC2"H302* 0.0980 

Potassium  bicarbonate,  KHCO3 0.1000 

Potassium  carbonate,  anhydrous,  K2CO3     ....  0.0690 

Potassium  citrate,  crystallized,  K3C6H5O7.H2O*  .        .  0.1080 

Potassiuin  hydrate  (absolute  potassa),  KHO      .        .         .  0.0560 

Potassium  permanganate,  K.,Mn208 0.0314 

Potassium  sodium  tartrate,  E:NaCiH^06.4H20*  .         .  0.1410 

Potassium  tartrate  (K,C4H406)2.H.,0  *  .         .        .         .  0.1175 

Sodium  bicarbonate,  NaHCOg      .^ 0.0840 

Sodium  borate,  crystallized,  ]Sra2B^O7.10H2O       .         .         .  0.1910 

Sodium  carbonate,  crystallized,  Na2CO3.10H2O  .         .        .  0.1430 

Sodium  carbonate,  anhydrous,  NajCOg       ....  0.0530 

Sodium  hydrate  (absolute  soda),  NaHO      ....  0.0400 

The  following-named  articles  are  tested  with  this  solution  : 


Ammonii  carbonas 
Aqua  ammonipe     . 
Aqua  ammonite  fortior 
Liquor  plumbi  subacetatis 
Liquor  potassse 
Liquor  sodas  . 
Potassa  .... 
Potassii  acetas  *     . 
Potassii  bicarbonas 
Potassii  carbonas  . 
Potassii  citras  * 
Potassii  et  sodii  tartras  * 
Potassii  permanganas  . 
Potassii  tartras  *    . 
Soda        .... 
Sodii  bicarbonas    . 
Sodii  bicarbonas  venalis 
Sodii  carbonas 
Sodii  carbonas  exsiccatus 
Spiritus  ammonise 


C.c.  re- 

Gm. taken. 

quired. 

2.616 

50 

8.50 

50 

3.40 

56 

13.67 

25 

28.00 

25 

20.00 

25 

2.80 

45 

4.90 

49 

5.00 

60 

3.45 

40.5 

5.40 

50 

3.53 

25 

0.785 

24.7 

2.94 

25 

2.00 

45 

4.20 

49.5 

4.20 

47.5 

7.15 

49 

2.65 

36.3 

8.50 

50 

*  After  io;uitiou. 

Per  cent,  of  strength  indicated. 
100,  of  the  salt. 
10,  of  the  dry  gas. 
28,  of  the  dry  gas. 
25,  of  the  basic  salt. 
5,  of  the  hydrate. 
5,  of  the  hydrate. 
90,  of  the  hydrate. 

98,  of  the  salt. 
100,  of  the  salt. 

81,  of  anhydrous  salt. 
100,  of  the  crystallized  salt. 
100,  of  the  salt. 

98.8,  of  the  salt. 
100,  of  the  crystalhzed  salt. 

90,  of  the  hydrate. 

99,  of  the  salt. 
95,  of  the  salt. 

98,  of  the  crystallized  salt. 
72.6,  of  anhydrous  salt. 
10  of  the  dry  gas. 
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6.     Volumetric Soliilioii  <>J  SdiIii.     N.ilM)        10.     10  jrraiiiiiio  in  1   liter. 

Oxiili<'  iicid,  ill  ])(!rroct  cry.stalH,  six  iiiid  tlircc-tenths  gniinnies    .     0.3 

.Solution  of  soda, 

Distillwl  watur,  of  cadi,  a  .siillicicnt  (|uantity, 

'I'o  iiial<(;  oiu;  liuiidn-d  parts    .......    100 

To  t lie  oxalic  arid  add,  I'roiii  a  Imrcttc,  ciioiiuli  .solution  of  srnla  oxactlv 
t<)  neutralize  the  acid,  as  iiidicati'd  liv  the  color  of  liliniis,  and  note  tin,' 
diiiiiIm'i- (//)<)f'  ciiliic  centinieters  of"  the  solution  oj"  soda  re(|Mir('(|.  'J'ake 
.ten  tiiiies  (10/i)  this  niimlicr  of  ciil)i(rct'iitiinc'tei*s  of  the  Siinic  .solution  of 
SiKla  and  add  thereto  ciioiiwh  di>lillcd  water  to  make  tlic  solution  ineasiiro 
lOOOc.c. 

This  solution  should  neutralize  exact  1\' an  e(|iial  voliiineof  \olniiieti'ic 
solution  of  oxalic  acid. 

Nofc. — The  vohinietric  solution  is  u;radually  added,  from  a  burette,  to 
the  article  to  be  tested,  until  the  mixture,  on  stirring,  shows  a  neutral 
reaction  with  litmus  or  some  other  suitable  indicator. 

One  cubic  centimeter  is  the  c(juivalent  of  : 

Gramme. 

Sodium  hydrate  (absolute  soda),  NaHO       ....        0.(  »-!<»() 

Acetic  acid,  absolute,  HCoH,0 O.niloo 

Citric  acid,  crystallized,  liaCgli.O,.!!.^         ....  0.07oo 

Hydrobroniic  acid,  absolute,  HlJr (i.oso.s 

Hydroi'hloric  acid,  absolute,  HCl C).0o<>4 

llvdriodic  acid,  absolute.  HI U.liiZG 

Lactic  aciid,  absolute,  HC.H^Oj 0.n9()(") 

Nitric  acid,  absolute,  HN'O., (».()(;;-;0 

Oxalic  acid,  crystallized,  H„aOi.2H.,0  .        .         .         .       ■  .  (t.oiiSO 

vSulphuric  acid,  absolute,  HjSO^     .   " l).U490 

Tartaric  acid,  crystallized,  HaC4H^06 0.0750 

The  foUowing-nanied  articles  are  tested  with  this  solution : 

C.c.  re- 

Gm.  taken,  quired.  Per  cent,  of  streiigtli  indicated. 

Acidum  aceticuin     .         .         .  6.00  36  36,  of  the  absolute  acid. 

Aciduui  aceticuni  dilutum       .         24.00  24  6,  of  the  absolute  acid. 

Acidum  aceticum  glaciale       .  3.00  49.5  99,  of  the  absolute  acid. 

Acidum  citricum      .         .         .  3.50  50  100,  of  the  crystallized  acid. 

Acidum  bydrobromicum  dilutum  16.16  20  10,  of  the  absolute  acid. 

Acidum  hydrochloricum  .  3.64  31.9  31.9,  of  the  absolute  acid. 

Acidum  bydrochloricum  dilutum    7.28  20  10,  of  the  absolute  acid. 

Acidum  lacticum      .         .        .  4.50  37.5  75,  of  the  absolute  acid. 

Acidum  uitricum      .        .        .  3.15  34.7  69.4,  of  the  absolute  acid. 

Acidum  uitricum  dilutum        .        12.60  20  10,  of  the  al>solute  acid. 

Acidum  sulpburieum       .         .  2.45  48  96,  of  the  al>solute  acid. 

Ai'idum  sulpburieum  aromaticum    9.80  36  18,  of  the  total  acids. 

Acidum  sulpburieum  dilutum  9.80  20  10,  of  tbe  absolute  acid. 

Acidum  tartaricum  .         .         .  3.75  50  100,  of  tbe  crystallized  acid. 


PART  V. 

PHAKMACY  IN  ITS  RELATIONS  TO  ORGANIC  CHEMISTRY. 


CHAPTEK    I. 

LIGNEOUS  FIBRE  AND  ITS  DERIVATIVES. 

THE  term  Organic  Chemistry  w^s  formerly  used  to  refer  to  the  prop* 
erties  and  composition  of  substances  which  have  been  formed  in 
vegetables  and  animals  under  the  influence  of  life,  and  their  derivatives; 
the  vast  variety  of  these  compounds,  and  the  fact  that  their  differences 
are  not  so  much  in  the  variety  of  their  ultimate  constituents  as  in  the 
number  of  atoms  of  these  and  their  peculiar  and  inexplicable  modes  of 
combination,  make  their  study  almost  a  distinct  branch  of  chemical 
science.  The  term  Organic  Chemistry  is  now  applied  to  the  study  of 
the  compounds  of  carbon. 

Most  vegetable  substances  used  in  medicine  come  into  the  hands  of 
the  pharmacist  in  a  crude  condition,  and  the  first  scientific  inquiry  in 
connection  with  their  modes  of  preparation  relates  to  the  action  of 
solvents  upon  them,  which  to  some  extent  involves  investigation  of 
their  chemical  characteristics. 

All  plants  are  composed  of  organic  proximate  principles,  which, 
when  further  resolved,  are  found  to  consist  of  carbon,  oxygen,  and 
hydrogen ;  when  the  two  latter  elements  are  combined  in  the  propor- 
tion in  which  they  exist  in  water,  they  are  termed  carbohydrates; 
others  consist  of  carbon  and  hydrogen  only,  while  another  class  is  dis- 
tinguished by  containing  also  nitrogen,  and  some  of  these  phosphorus 
and  sulphur. 

The  predominance  of  one  or  other  of  these  proximate  principles  in 
any  group  of  animal  or  of  vegetable  products  usually  adapts  its  indi- 
vidual members  to  certain  modes  of  preparation  and  use  in  medicine, 
and  constitutes  a  strong  feature  of  resemblance  among  them.  This 
characteristic  is  still  more  marked  when  associated,  as  it  often  is,  with 
similar  botanical  relations,  but  even  in  the  absence  of  these  it  is  very 
apparent ;  substances  which  owe  their  utility  to  the  starch  they  contain 
are  naturally  associated  as  farinaceous,  while  the  gums  are  well  and 
familiarly  classed  together.  So  with  the  aroma.tics,  containing  essential 
oils  and  resins ;  the  narcotics,  containing  vegetable  alkalies,  etc. 
(416) 
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The  proximate  priiK-iplfs  of  plants  an-  (•aj)al)le  of  tlivisioii  into  two 
main  classes :  tfiese  are,  Fird,  Those  which  are  nutritious  or  inert,  and 
are  generally  diffused  throuf:;hf)Ut  the  vegetal)le  kingdom,  including;  a 
few  obtaincKl  from  animals  also;  this  chtss  consists  of  c(;llulos<,',  sUxrch, 
jrunis,  sii^ar,  fixed  oils  and  fiits,  and  the  nitro<renized  or  |)rot«'in  com- 
pounds, Nrcoyu/,  Those  wiiich  ai'e  generally  not  nutritious,  hut  me<licinal 
or  poisonous,  and  are  less  dilfused,  bein^  in  some  instances  c(jnfine<l  to  a 
very  few  families  of  plants ;  these  are  the  crystallizahle  and  uncrystiil- 
lizahle  neutral  principles,  the  vegetable  acids  and  alkalies,  the  essential 
oils  and  resins,  etc. 

In  treating  of  these  principles,  and  some  of  the  important  drugs  in 
which  they  arc  found,  the  organic  materia  medica  will  be  brouu;lit  into 
view  in  a  diiiereut  aspect  from  that  under  which  it  is  usually  studied. 

Cellulose.     CgHigOg.     [Cellulin.     Lignin.) 

This  is  an  inert,  colorless,  sometimes  translucent,  tasteless,  inodorous, 
organized  substance,  which  is  present  in  the  cell  walls  of  all  plants,  and 
is  the  l)asis  of  woody  fibre. 

By  long-continued  Ijoiling  with  diluted  sulphuric  acid  it  becomes 
"crummy,"  and  finally  is  converted  into  soluble  cellulose,  dextrin;  for 
its  behavior  with  cold  diluted  sulphuric  acid,  see  Parchment  Paper ; 
cold  concentrated  sulphuric  and  muriatic  acids  render  it  gelatinoas,  and 
finally  dissolve  it.  This  solution  contains  dextrin,  a  modified  lignin 
which  is  soluble  in  water,  and  another  form  precipitated  by  water. 

Schweizer's  solvent  for  lignin  is  an  ammouiacal  solution  of  oxide  of 
copper,  the  solvent  action  of  which  is  in  proportion  to  the  amount  of 
'  copper  it  contains,  but  decreases  with  age  in  consequence  of  the  absorp- 
;  tion  of  carbonic  acid,  and  is  prevented  by  acids,  salts,  or  sugar.  Acids 
precipitate  the  lignin  in  an  amorphous  condition,  drying  to  a  horn-like 
\  mass.  These  solutions  are  precipitated  by  the  addition  of  salts,  gum- 
I  arable,  dextrin,  and  alcohol. 

The  substances  belonging  under  this  head,  and  allied  compounds,  are 

soluble  in  Schw^eizer's  solvent  in  the  following  order :  silk,  cotton,  paper, 

linen,  animal  bladder,  and  wool,  the  latter  requiring  the  aid  of  heat ; 

'  muslin  dissolves  readily ;  starch  is  insoluble,  but  forms  a  paste  when 

,  aided  by  heat ;  gun-cotton  is  insoluble  in  this  solution. 

i      With  pure  cellulose  a  solution  of  iodine  in  iodide  of  potassium  and 

I  chloride  of  zinc  produces  a  blue  color,  which  appears  also  after  brisk 

I  boiling  with  strong  potash  lye,  on  the  addition  of  iodine.    When  boiled 

with  solution  of  potassa,  lignin  is  decomposed  into  numerous  acid  com- 

:  pounds,  containing  from  1  to  4  equivalents  of  carbon ;  fusing  hydrate 

i  of  potassa  wdth  lignin  forms  oxalic  acid. 

I  Pharmaceutical  manipulations  are  chiefly  directed  to  freeing  from 
I  lignin,  by  the  aid  of  various  menstrua,  those  active  principles  which  it 
!  incloses,  excluded  from  external  influences,  and  safely  locked  up  in  their 
i  natural  repositories  till  needed  for  the  relief  of  sufleriug  or  the  restoration 
I  of  health. 

I      Lignin  is  olflciual  under  the  name  of  gossyjjium,  cotton,  which,  in  its 
I  condition  of  raw  cotton,  or  caixled  cotton,  is  much  used  in  surgery,  imd 
27 
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forms  the  basis  of  the  singular  and  interesting  compounds  known  as 
gun-cotton,  pyroxylin,  and  the  other  forms  of  prepared  cotton  entering 
into  collodion  and  blistering  collodion. 

Another  form  of  lignin,  which  is  of  interest  to  the  surgeon,  is  that 
of  patent  lint,  prepared  from  the  fibres  of  the  flax  plant  {Linum  usita- 
tissimum),  or  from  old  white  linen  cloth  scraped  so  as  to  make  it  soft 
and  woolly ;  much  of  the  lint  of  commerce  contains  a  certain  portion 
of  cotton  fibre,  which  the  manufacturers  assert  is  not  injurious  for  the 
purposes  for  which  it  is  used. 

Paper  may  be  mentioned  under  this  head  as  one  of  the  most  important 
forms  of  ligniu.  Wrapping  paper  is  referred  to  among  the  necessary 
articles  of  an  outfit.  This  is  produced  of  various  qualities,  but  the 
pharmacist  who  aims  at  a  high  reputation  should  not  be  parsimonious 
in  the  purchase  of  an  article,  by  the  quality  of  which  his  character  for 
neatness  is  so  likely  to  be  estimated. 

Parchment  paper  is  a  useful  modification  of  ligneous  fibre,  prepared 
by  exposing  common  unsized  paper  to  the  action  of  a  mixture  of  2  parts 
by  measure  of  strong  sulphuric  acid  and  1  of  water,  for  no  longer  time 
than  is  taken  in  drawing  it  through  the  acid,  and  immediately  washing 
in  water  containing  a  little  soda  or  ammonia.  If  the  acid  varies  much 
from  the  jaroper  strength,  the  jDaper  will  be  charred  or  else  changed  into 
dextrin,  and  if  too  long  exposed  the  latter  change  will  take  place.  It 
is  tough,  firm,  impervious,  and  though  very  similar  to  parchment,  not, 
like  it,  decomposed  by  heat  and  moisture.  It  is  not  a  compound  of 
lignin,  but  consists  of  fibre  changed  in  its  chemical  and  physical  prop- 
erties. 

Water  does  not  filter  through  parchment  paper,  but  passes  gradually 
through  it  by  endosmotic  action.  In  this  passage  through  the  paper  it 
carries  with  it  all  dissolved  compounds  which  are  crystallizable,  while 
those  which  exist  in  an  amorphous  condition  do  not  penetrate.  These 
latter  have  been  called  by  Graham  colloids,  the  former  crystalloids,  and 
the  process,  which  is  well  adapted  for  separating  minute  quantities  of 
the  latter  from  the  first  group,  dialysis.  The  crystalloids  do  not  dialize 
with  the  same  rapidity,  and  the  process  may  be,  therefore,  employed  for 
approximately  separating  two  or  more  crystallizable  substances  of  differ- 
ent dializing  power. 

One  of  the  most  beautiful  exhibitions  of  ligneous  fibre  is  the  skeleton 
separated  ,from  leaves  by  the  maceration  and  decay  of  the  cellular 
structure,  and  the  purification  and  bleaching  of  the  remaining  fibrous 
portions.  No  ornament  is  more  chaste  and  elegant  than  a  bouquet  of 
these,  and,  it  being  within  the  capacity  of  any  person  of  taste  to  pro- 
duce them,  the  art  is  well  adapted  to  occupy  the  leisure  of  ladies.  See 
The  Phantom  Bouquet,  a  small  work  by  the  author,  published  by  J.  B. 
L/ippincott  &  Co.,  Philadelphia. 

The  most  reliable  tests  for  distinguishing  cotton  from  linen  are :  1, 
boiling  with  concentrated  solution  of  potassa,  which  colors  linen  in  2 
minutes  deep  yellow ;  cotton  remains  nearly  white ;  2,  strong  sulphuric 
acid  destroys  cotton  in  i^  to  2  minutes;  3,  olive  oil  renders  cotton  trans- 
parent, but  not  linen ;  4,  tincture  of  madder  dyes  cotton  light  yellow, 
linen  yellowish-red ;  5,  cotton  fibres  appear,  under  the  microscope,  as 
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flat,  ril)))On-]ik(' joints,  frcfjiK'Htl}' s|iir:illy  liirncd  mid  willi  l;ir<rc  cliamicl; 
linen  iibrcs  ai't;  straiulit^  lon^,  slcndci-  tubes.  Wool  and  silk  may  Jxj 
distiniiiiislied  from  the  ahove  vegetable  fibres  and  all  other  carbcjhydrates 
bv  iMM-ehloride  of  tin,  which  bleaohes  the  latter  on  heatinfr. 

The  rol]o\vin<»'  ])rinei])les  mav  he  eoiisidered  as  jx'culiar  forms  of 
ligniu : — 

Peculiar  Forms  of  Lir/nin. 

Medullin,  tlie  pitli  (if  plaiUs  ;U'ler  it  is  freed  from  ;ill  miIuIiIc  conijiounds. 
FuiKjin,  the  .skeleton  of  l'iiiif,M. 

Puliciuii,  the  pollen   granules   I'reed   from  all  soluljle  matter;   it  still  contains  some 
nitrogen. 

Gossypiiim.     (Cotton.)     {Purified  Cotton.     Absorbent  Cotton.) 

The  hairs  of  the  seed  of  Gossypium  herbaceum,  Linne,  and  of  other 
species  of  Goasypiuiii  (Nat.  Ord.  Mahacece),  freed  from  adlierino-  im- 
purities, and  deprived  of  fatty  matter. 

White,  soft,  fine  filaments,  raider  the  microscope  appearing  as  flattened, 
hollow,  and  tAvisted  l)ands,  spirally  striate,  and  thickened  at  the  edges ; 
inodorous,  tasteless,  insoluble  in  water,  alcohol,  and  ether ;  soluble  in  an 
ammoniacal  solution  of  sulphate  of  copper. 

Cotton  should  be  perfectly  free  from  all  perceptible  impurities,  and, 
on  combustion,  should  not  leave  more  than  0.8  per  cent,  of  ash.  AVhen 
thrown  upou  water,  it  should  immediately  absorb  the  latter,  and  sink, 
and  the  water  should  not  acquire  either  an  acid  or  an  alkaline 
reaction. 

Under  this  name,  cotton  has  been  largely  used  and  sold  for  many 
purposes  connected  -with  pharmacy  and  surgery,  and  possesses  many 
advantages  over  the  ordinary  "  raw  "  or  carded  cotton.  These  advan- 
tages are  the  readiness  with  which  it  absorbs  water  and  all  aqueous 
fluids;  fitting  it  thus  for  the  purposes  of  the  pharmacist  as  an  excellent 
filtering  medium,  and  has  been  adopted  as  a  material  for  dividing  the 
essential  oils  and  camphor  in  the  preparation  of  several  of  the  waters 
of  the  Pharmacopoeia. 

The  following  process  has  been  recommended  for  its  preparation  by 
F.  L.  Slocum,  Pli.G. :  Boil  the  best  carded  clean  cotton  with  a  5  per  cent, 
solution  of  caustic  potash  or  soda  for  h  hour,  or  until  it  is  entirely  satu- 
rated with  the  solution,  and  all  the  oily  matter  has  been  saponified ; 
wash  thoroughly  to  remove  the  soap  and  alkali,  then  press  out  the  excess 
of  Avater,  and  treat  it  with  a  5  per  cent,  solution  of  chlorinated  lime  for 
about  \  hour ;  wash  it  again,  first  with  a  little  Mater,  then  dij)  in  Avater 
acidulated  with  hydrochloric  acid,  and  wash  it  thoroughly  with  water ; 
remove  the  water,  and  boil  it  a  second  time  M'ith  a  5  per  cent,  solution 
of  caustic  soda  or  potassa ;  now  wash  well,  dij^ping  it  into  the  acidulated 
water,  and  rinsing  it  with  pure  Avater,  and  then  press  it  out,  and  dry  as 
quickly  as  possible.    There  is  a  loss  of  10  or  12  per  cent,  in  preparing  it. 

CarboUzcd  Cotton  is  made  by  treating  the  prepared  cotton  Avitli  an  alco- 
holic solution  of  carbolic  acid  by  the  aid  of  an  atomizer,  thus  securing 
by  the  spray  a  very  thorough  impregnation  of  the  cotton. 
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lodoformized  Cotton  may  be  prepared  in  the  same  manner,  using  m 
ethereal  solution  of  iodoform  in  the  atomizer. 

Salicylated  Cotton  (5  or  10  per  cent). — This  is  prepared  by  saturating 
1  kilo,  of  cotton  with  4  litres  of  a  solution  of  50  gms.  of  salicylic 
acid,  20  gms.  of  castor-oil,  in  3.93  litres  of  alcohol ;  a  10  per  cent, 
cotton  may  be  prepared  by  using  double  as  much  salicylic  acid. 

Pyroxylinum,  U.  S.  P.     {Pyroxylin.)  ^^_ 

{Pyroxylon,  Pharm.,  1870.     Soluble  Gv/n-Cotton.)  ^^Ik 

Cotton,  one  part      .        .        .        .        .        .1 

Nitric  acid,  ten  parts 10 

Sulphuric  acid,  twelve  parts  .        .        .        .12 

Alcohol, 

Stronger  ether, 

Water,  each,     . A  sufficient  quantity. 

Mix  the  acids  gradually  in  a  glass  or  porcelain  vessel,  and,  when  the 
temperature  of  the  mixture  has  fallen  to  32°  C.  (90°  F.),  add  the  cotton. 
By  means  of  a  glass-rod  imbue  it  thoroughly  with  the  acids,  and  allow  it 
to  macerate  for  10  hours,  or,  until  a  small  sample  of  the  cotton,  taken 
out,  thoroughly  washed  with  a  large  quantity  of  water,  and  subsequently 
with  alcohol,  and  pressed,  is  found  to  be  soluble,  when  shaken  in  a  test- 
tube  with  a  mixture  of  1  volume  of  alcohol  and  3  volumes  of  stronger  il 
ether.     Then  remove  the  cotton  from  the  acids,  transfer  it  to  a  larger  n 
vessel,  and  wash  it,  first  with  cold  water  until  the  washings  cease  to  have  ^ 
an  acid  taste,  and  afterward  with  boiling  water.     Finally,  drain  the 
pyroxylin  on  filtering-paper,  and  dry  it,  in  small,  detached  pellets,  by 
means  of  a  water-bath. 

Pyroxylin  should  be  kept  loosely  packed,  in  well-closed  vessels,  con- 
taining not  more  than  about  31  grammes  (or  about  480  grains),  in  a  cool 
and  dry  place,  remote  from  lights  or  fire. 

By  modifying  the  above  treatment,  1,  2,  or  3  atoms  of  hydrogen  may 
be  replaced  by  an  equal  number  of  equivalents  of  peroxide  of  nitrogen 
(NO2),  the  resulting  preparations  being,  respectively : — 

Mononitrocellulin        .    C6H10O5+   HN03  =  C6J^5       jOj  +  H^O 
Dinitrocellulin      .        .    CgHjoOs  +  2HNO3  =  Cg  I  ^q  )  I  ^s  +  2H2O 
Trinitrocellulin    .        .     CgHioOg  +  3HNO3  =  Cg  I  S?q  s  IO5  +  3H3O 

It  is  the  dinitrocellulin  that  furnishes  the  pyroxylin  of  the  Pharma- 
coj)ceias. 

Braconnot  discovered,  in  1833,  that  cotton,  linen,  and  starch  might 
be  converted  into  a  substance  remarkable  for  its  ready  combustibility. 
This  observation  attracted  little  attention  until  Prof.  Schonbein,  in  1845, 
made  some  practical  applications  of  this  substance,  from  which  it  received 
the  name  gun-cotton ;  its  chemical  names  are  xyloidin,  pyroxylin,  and 
nitrocelhdose. 

Its  solution  in  ether  was  first  recommended  as  an  adhesiv-e  substance 
adapted  to  the  wants  of  the  surgeon,  in  an  article  in  the  Boston  Medical 
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1/nd  Surf/ical  Journal  under  the  date  of  March  22,  1848,  hy  8.  L.  lii^n- 
low.  He  then  stated  that  he  liad  accidc'iitally  dis(;(>vered  its  reniarkahle 
adaptation  to  the  raj)id  union  of  wounds  hy  the  iii"st  int<'ntion,  and  had 
tested  its  eflieuoy  hy  a  luunher  of  ex})erini('nts,  which  induced  liini  to 
make  it  public.  The  next  number  of  the  same  journal,  issued  one  week 
later,  ciontained  an  article  on  the  same  subject,  l)y  John  P,  Maynard,  of 
Dedham,  M:uss.,  in  which  he  claims  to  have  been  the  first  to  use  the 
preparation  as  an  adhesive  ])last('r,  and  ])rocec(ls  to  detail  its  advantage, 
as  proved  l)y  a  number  ol"exj)ci"inients  machi  by  himself,  and  by  nunu.rous 
physicians  and  sui'geons  in  IJoston. 

In  the  fourth  number  of  the  Amer.  Journ.  of  Pharm.,  1849,  1  ])uij- 
lished  the  result  of  some  ex})eriments  upon  the  new  adhesive  solution, 
givinir  a  modified  formula,  which  was  recommended,  as  alhnving  the 
preparation  of  a  larger  (|uantity  at  one  time,  and  with  far  less  trouble; 
as  avoiding  the  exposure  of  the  operator  to  corrosive  acid  fumes,  ^liile 
stirring  the  cotton  with  the  semi-fluid  mass,  which,  in  the  other  c-ase, 
makes  it  necessary  to  work  either  in  a  well-ventilated  apartment,  or  in 
the  open  air ;  and  as  facilitating  the  washing  of  the  product,  which 
comes  out  from  the  mixed  acids  with  no  solid  crystalline  ingredient  con- 
taminating it,  and  may  be  purified  with  the  utmost  facility. 

The  proportions  then  indicated  were  as  follows ;  Fuming  nitric  and 
sulphuric  acids,  of  each,  4  fluidounces ;  clean  cotton,  ^  an  ounce ;  ether, 
3  pints ;  and  alcohol,  sufficient. 

The  cotton  was  directed  to  be  thoroughly  saturated  with  the  acids, 
previously  mixed  and  allowed  to  become  cool,  and  macerated  for  12 
; hours.  The  nitrated  cotton,  being  then  removed,  was  to  be  washed  in  a 
large  quantity  of  water  and  freed  from  water  by  successive  washings  in 
j  alcohol  and  dissolved  in  the  ether. 

Few  subjects  claimed  more  attention  in  the  chemical  and  pharmaceu- 
'tical  journals  for  some  years  than  this,  and  in  view  of  the  great  utilit}' 
jof  the  employment  of  a  film  of  the  collodion  in  photography,  its  mau- 
jufacture  soon  became  an  important  branch  of  business. 

In  the  previous  editions  of  this  work  the  principal  essays  on  the  sub- 
ject were  noticed  in  detail,  but  it  has  not  been  deemed  important  to  add 
to  the  foregoing,  except  to  call  attention  to  an  elegant  expedient  directed 
in  the  formula,  suggested  by  the  late  W.  W.  D.  Livermore ;  to  drain 
I  off  the  water  by  pressure,  and  then  to  macerate  the  cotton  a  few  minutes 
ij  in  alcohol,  which,  by  its  affinity  for  the  water,  rapidly  extracts  it,  and 
I  then  may  be  sufficiently  separated  by  expression,  as  it  is  not  incompati- 
ble with  the  ethereal  solution,  which,  in  fact,  it  improves. 
I      Relm's  patent  for  this  process  of  washing  prepared  cotton  for  coll<^- 
\  diou  dates  long  since  this  suggestion,  and  even  since  its  public  auuounce- 
J  ment  by  me  in  the  Philadelphia  College  of  Pharmacy. 
I      The  officinal  formula  is  given  in  detail  as  one  of  the  practicable  proc- 
esses for  collodion,  although  there  are  othei's  in  use,  especially  by  pho- 
tographers, which  may  serve  their  purposes  better. 
j      Dr.  Fresenius   recommends   gun-cotton  as  a  vehicle  for   applying 
!  permanganate  of  potassium  in  surgical  dressings,  since  it  does  Jiot  de- 
)  compose  the  solution  as  ordinary  cotton  dose. 
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CoUocUum,  U.  S.  P.     {Collodion.) 

Pyroxylin,  four  parts 4 

Stronger  ether,  seventy  parts       .         .         ...         .         .        70 

Alcohol,  twenty-six  parts 26 

To  make  one  hundred  parts 100 

To  the  pyroxylin,  contained  in  a  tared  bottle,  add  the  alcohol  and  let 
it  stand  for  15  minutes;  then  add  the  ether,  and  shake  the  mixture 
until  the  pyroxylin  is  dissolved.  Cork  the  bottle  well  and  set  it  aside 
until  the  liquid  has  become  clear.  Then  decant  it  from  any  sediment 
which  may  have  formed  and  transfer  it  to  bottles,  which  should  be 
securely  corked. 

Keep  the  collodion  in  a  cool  place,  remote  from  lights  or  fire. 

Collodion  is  a  slightly  opalescent  liquid  of  a  syrupy  consistence.  By 
long  standing  it  deposits  a  layer  of  fibrous  matter  and  becomes  more 
transparent.  This  layer  should  be  reincorporated  by  agitation  before 
the  collodion  is  used.  When  applied  it  should  form  a  colorless,  trans- 
parent, flexible,  and  strongly  contractile  film. 

Straining  and  exjDressing  collodion  are  often  necessary  when  it  con- 
tains a  large  amount  of  undissolved  fibre,  as  the  last  portions  in  a  bottle 
from  which  the  clear  liquid  has  been  from  time  to  time  decanted ;  a 
slight  precaution  may  save  the  operator  a  great  deal  of  trouble  and 
mortification  from  his  hands  becoming  coated  with  it  beyond  remedy. 
When  about  to  squeeze  the  strainer,  or  to  thrust  the  hands  into  the 
liquid  for  any  purpose,  be  careful  to  have  a  towel  at  hand,  and  instantly, 
on  removing  them,  wipe  them  thoroughly  dry  before  time  is  allowed  for 
evaporation  and  the  consequent  deposit  of  the  pellicle.  This  plan  will 
be  found  effectual. 

The  contraction  of  the  collodion  pellicle  in  drying  is  a  decided  objec- 
tion to  its  use  in  some  surgical  cases.  C.  S.  Rand  was  the  first  to  pro- 
pose Venice  turpentine  as  an  addition  to  obviate  this  effect. 

Where,  from  exposure,  a  part  of  the  ether  has  evaporated,  the  addition 
of  more  ether  will  serve  to  redissolve  the  gelatinous  residue,  unless  it 
has  dried  beyond  a  certain  point,  at  which  it  is  apt  to  become  quite  in- 
soluble. 

CoUodium   cum    Cantharide,  U.  S.  P.     {Collodion   with    Cantharides. 
Cantharidal  Collodion.) 

Cantharides,  in  No.  60  powder,  sixty  parts  .  60 
Flexible  collodion,  eighty-five  parts  .  .  85 
Commercial  chloroform  .         .         .         .         .A  sufficient  quantity. 

Pack  the  powder  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  commercial  chloroform  upon  it,  until  250  parts  of  tincture  are 
obtained,  or  until  the  cantharides  are  exhausted.  Recover,  by  distilla- 
tion on  a  water-bath,  about  200  parts  of  the  chloroform,  and  evaporate 
the  residue  in  a  capsule,  by  means  of  a  water-bath,  until  it  weighs  15 
parts.  Dissolve  this  in  the  flexible  collodion,  and  let  it  stand  at  rest  for 
48  hours.  Finally,  pour  off  the  clear  portion  from  any  sediment  which 
may  have  been  deposited,  and  transfer  it  to  bottles,  which  should  be 
securely  corked. 
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Keep  the  canthariclal  collodion  in  a  cool  plane,  remote  from  li^lit.s  or 
(iiv. 

This  preparation  was  lormci-ly  made  by  exhanstinji;  tlu.'  caiitliaridcs 
with  ether,  and  followino-  the  ether  with  stront^er  alcohol;  in  the  present 
f'orninla  the  superior  solvent  i)Ower  of  chloroform  for  cantharidin  is 
fciken  advantage  of,  and  tlu;  extract  ol)tained  by  distilling  off  the  chloro- 
form is  incor])oi'ated  with  the  collodion. 

The  great  merit  of  Mistering  collodion  is  its  applicability  to  circum- 
scribed surfaces,  the  fact  that  it  requires  no  covering  of  any  kind,  and 
that  it  cannot  be  improperly  removed  by  the  patient,  as  in  cases  of  in- 
sanity, etc.  Its  action  is  greatly  hastened  by  repeating  the  application 
till  the  coating  is  thick,  and  covering  the  pellicle  before  it  is  dry  with  a 
piece  of  oiled  silk  or  bladder. 

Collodium  Flexile,  U.  S.  P.     [Flexible  Collodion.) 

Collodion,  ninety-two  parts 92 

Canada  turpentine,  five  parts 5 

Castor-oil,  three  parts 3 

To  make  one  hundred  parts 100 

Mix  them,  and  keep  the  mixture  in  a  well-corked  bottle,  in  a  cool 
place,  remote  from  lights  or  fire. 

The  addition  of  Canada  turpentine  and  castor-oil  has  been  found  to 
completely  prevent  the  undue  contractility  of  ordinary  collodion,  and 
thus  prevents  the  pain  so  often  experienced  by  its  use. 

Collodium  Stypticum,  U.  S.  P.     {Styptic  Collodion.) 

Tannic  acid,  twenty  parts 20 

Alcohol,  five  parts 5 

Stronger  ether,  twenty  jparts 20 

Collodion,  fifty-five  parts 55 

To  make  one  hundred  parts     . 100 

Place  the  tannic  acid  in  a  tared  bottle,  add  the  alcohol,  ether,  and  col- 
lodion, and  agitate  until  the  tannic  acid  is  dissolved. 

Keep  the  product  in  well-corked  bottles,  in  a  cool  jDlace,  remote  from 
lights  or  fire. 


*& 


Belladonnal  Collodion.     (J.  T.  Shinu.) 


Take  of  Select  belladonna  leaves,  powdered     .        .  8  ounces. 

Ether 12  fluidounces. 

Alcohol  (95  per  cent.) Sufficient. 

Canada  balsam 2  ounce. 

Collodion  wool  (prepared  cotton)         .         .  i  drachm. 

Macerate  the  leaves  in  the  ether,  mixed  with  4  fluidounces  of  alcohol, 
for  six  hours,  pack  in  a  percolator,  and  pour  on  alcohol  till  1  pint  of 
tincture  is  obtained ;  in  this  dissolve  the  cotton  and  balsam.  This  is  a 
desirable  substitute  for  belladonna  plaster.  A  similar  preparation  may 
be  made,  free  from  color,  by  dissolving  atropia  in  collodion. 

Aconital  Collodion  may  be  made  from  aconite  root  by  a  similar 
formula. 
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lodinal  Collodion.     (J.  T.  Shinn.) 

Take  of  Iodine     .        .        .        .        .        .        .        .        .     i  ounce. 

Canada  balsam 5-       " 

Collodion 1  pint. 

Dissolve  the  iodine  and  balsam  in  the  collodion. 
Used  as  a  substitute  for  iodine  ointment. 

Thapsia  Plaster. 

Take  of  Alcohol 3.5  parts. 

Ether 11.5     " 

Pyroxylon  paper .         .         .         .         .         ,         .1         " 
Resin  thapsia       . 10        " 

Spread  with  a  brush  on  a  piece  of  plaster  at  the  moment  it  is 
required. 

It  is  recommended  when  a  local  irritant  and  revulsive  are  indicated. 

Uses  of  Collodion. — The  chief  use  of  this  interesting  liquid  is  in  pho- 
tography, which  has  already  extended  so  as  to  become  one  of  the  most 
important  of  the  modern  arts.  In  medical  practice  its  principal  appli- 
cation is  to  ordinary  superficial  sores,  as  cuts  and  abrasions  of  the  skin, 
and  also  to  some  skin  diseases,  where  the  indication  is  to  protect  the 
part  from  external  irritating  influences,  and  where  violent  itching  is 
one  of  the  most  troublesome  symptoms.  Prof.  Simpson,  of  Edinburgh, 
recommends  it  for  sore  nipples,  Avhich  it  completely  protects,  without 
interfering  Avith  the  sucking  of  the  infant;  for  this  purpose.  Rand's 
preparation  would  be  best  suited.  It  was  first  principally  recommended 
for  the  application  of  bandages,  and  is  used  in  France  as  a  substitute 
for  dextrin  in  permanent  splints,  Avhich,  by  its  use,  may  be  applied  over 
a  less  extended  surface  without  diminishing  the  strength  and  permanence 
of  the  dressing. 

In  cases  of  burns,  where  the  cuticle  has  been  removed  and  the  symp- 
toms of  acute  pain  allayed  by  suitable  applications,  collodion  is  capable 
of  one  of  its  most  useful  applications,  though  for  this  purpose  its  con- 
tractility should  be  obviated  by  adding  Venice  turpentine  or  castor-oil, 
as  before  indicated. 

By  combining  collodion  with  the  ethereal  tincture  of  chloride  of  iron, 
a  compound  is  produced  which  is  said  to  furnish  a  much  more  resisting 
and  pliable,  though  thinner  pellicle,  and  one  adapted  to  the  treatment 
of  erysipelas. 

Collodion  Tinctura  Prceparat.     (London  Skin  Hospital.) 

Take  of  Collodion 1  ounce. 

Palm  oil 10  grains. 

Alkanet  root To  color  it. 

Mix. 

Causticum  Hydr.  Bickloridi.     (London  Skin  Hospital.) 

Take  of  Corrosive  sublimate     .....    1  drachm. 
Prep,  collodion 6  drachms. 

Mix. 
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Products  of  the  Distillation  of  Wood. 

By  the  distillation  of  wood  in  close  vessels  a  variety  of  products  are 
obtained,  which  are  of  great  use  in  the  arts  and  medicine.  Of  tln-se. 
charcoal  {carbo  Ugni),  acetic  acid,  pyroacetic  and  pyroxylic  spirit,  and 
creasote  may  be  mentioned  as  of  special  interest  to  the  physician,  anrl 
will  be  here  noticed. 

Cai'ho  Ligni,  U.  S.  P.     ( Wood  Charcoal.) 

Wood  charcoal  is  used  in  medicine,  M'hile  animal  charcoal  is  only  used 
in  chemical  processes  as  a  decolorizing  agent.  Willow  charcoal,  the 
variety  preferred  in  this  country,  is  chiefly  obtained  from  the  manufac- 
turers of  gunpowder,  who  devote  much  attention  to  the  production  of 
a  pure  and  fine  powdered  article.  In  Europe  the  wood  of  the  linden 
tree  {Tilia  Europcea)  is  preferred  for  making  charcoal  for  medicinal 
use. 

Charcoal  is  insoluble,  tasteless,  and  inodorous ;  it  absorbs  moisture 
and  gases  from  the  air,  for  which  reason  it  should  be  kejjt  in  closely- 
stopped  vessels.  It  contains  a  small  proportion  of  saline  substances 
resulting  from  the  calcination  of  the  wood,  which  may  be  removed  l)y 
digestion  in  diluted  muriatic  acid  and  washing.  The  dose  of  powdered 
charcoal  as  an  absorbent  is  about  a  teaspoonful ;  as  an  aperient,  a  table- 
spoonful  or  less  mixed  with  magnesia. 

Carbo  Animalis,  U.  S.  P.     {Animal  Charcoal.) 

Animal  charcoal  prepared  from  bone. 

Dull  black,  granular  fragments,  or  a  dull  black  powder,  odorless  and 
nearly  tasteless,  and  insoluble  in  Avater  or  alcohol.  When  ignited,  it 
leaves  a  white  ash,  amounting  to  at  least  86  per  cent,  of  the  original 
weight,  which  should  be  comj)letely  soluble  in  hydrochloric  acid,  with 
the  aid  of  heat. 

Car6o  Animalis  Purificatus,  U.  S.  P.     [Purified  Animal  Charcoal.) 

Animal  charcoal,  in  No.  60  powder,  two  parts.  2 
Hydrochloric  acid,  three  parts  ....  3 
Water A  sufficient  quantity. 

Pour  the  hydrochloric  acid,  previously  mixed  with  15  parts  of  water, 
upon  the  animal  charcoal,  and  digest  the  mixture  on  a  water-bath,  for 
24  hours,  occasionally  stirring.  Pour  off  the  supernatant  liquid,  and 
digest  the  undissolved  portion  with  15  parts  of  w^ater  for  2  hours. 
Transfer  the  mixture  to  a  strainer,  and,  when  the  liquid  portion  has  run 
off,  wash  the  residue  with  water  until  the  w^ashings  cease  to  be  affected  by 
test-solution  of  nitrate  of  silver.  Dry  the  product,  heat  it  to  dull  red- 
ness in  a  closely  covered  crucible,  and,  when  cool,  keep  it  in  well-stopped 
bottles. 

A  dull  black  powder,  odorless  and  tasteless,  and  insoluble  in  water, 
alcohol,  or  other  solvents.  When  ignited  at  a  high  temperature  -s^-ith  a 
little  red  oxide  of  mercury  and  with  free  access  of  air,  it  leaves  at  most 
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only  a  trace  of  residue.  If  1  part  be  digested  Avith  2  parts  of  hydro- 
chloric acid  and  6  parts  of  water,  the  filtrate,  after  being  supersaturated 
with  water  of  ammonia,  should  remain  unaffected  by  test-solution  of 
magnesium  (absence  of  phosphate). 

This  is  adapted  to  many  uses  to  which  the  crude  powder  would  be 
unsuited,  owing  to  its  saline  ingredients. 

In  the  preparation  of  the  alkaloids,  gallic  acid,  and  numerous  other 
chemical  substances,  animal  charcoal  is  used  to  absorb  the  associated 
coloring  matters ;  but  it  should  not  be  forgotten  that  the  same  property 
which  adapts  it  to  take  up  the  coloring  matter  also  occasions,  to  some 
extent,  the  absorption  of  the  alkaloid  or  other  principle,  so  that  the  loss 
by  the  decolorizing  process  is  sometunes  considerable,  unless  means  are 
resorted  to  for  the  subsequent  extraction  of  the  absorbed  portions. 

To  its  absorbent  property  animal  charcoal  owes  its  utility  as  a  disin- 
fectant and  antidote  to  the  powerful  vegetable  poisons,  which,  as  proved 
by  Dr.  B.  H.  Rand,  may  be  rendered  innoxious  in  their  effects  by  a 
large  admixture  of  this  inert  but  porous  powder. 


Acidum  Aceticum,  U.  S.  P.     {Acetic  Acid.) 

An  acid  liquid,  containing  36  per  cent,  of  real  acetic  acid  [HCgHgOg 
^  60]  and  64  per  cent,  of  water. 

A  clear,  colorless  liquid,  of  a  distinctly  acidulous  odor,  like  vinegar, 
a  purely  acid  taste,  and  a  strongly  acid  reaction.  Sp.  gr.  1.048  at  15° 
C.  (59°  F.).  Miscible,  in  all  proportions,  with  water  and  alcohol,  and 
is  wholly  volatilized  by  heat.  After  neutralizing  acetic  acid  with  water 
of  ammonia,  the  resulting  liquid  is  colored  deep  red  by  ferric  chloride, 
and  decolorized  again  by  strongly  acidulating  with  sulphuric  acid.. 
Acetic  acid  should  not  yield  a  precipitate  with  hydrosulphuric  acid  (lead, 
copper,  or  tin),  or  when  supersaturated  with  water  of  ammonia  (iron),, 
or  with  test-solution  of  oxalate  of  ammonium  (calcium).  When  slightly 
supersaturated  with  water  of  ammonia,  the  liquid  should  not  exhibit  a 
blue  tint  (copper),  nor  should  any  residue  be  left  on  evaporating  this 
alkaline  liquid  on  the  water-bath  (other  acids  and  fixed  impurities). 
When  supersaturated  with  solution  of  potassa,  it  should  not  have  a 
smoky  odor  or  taste  (empyreumatic  substances).  Boiled  with  an  equal 
volume  of  sulphuric  acid,  the  liquid  should  not  be  darkened  (organic 
impurities).  On  adding  a  crystal  of  ferrous  sulphate  to  a  cooled  mix- 
ture of  equal  volumes  of  acetic  and  sulphuric  acids,  no  brown  or  red- 
dish brown  zone  should  make  its  appearance  around  the  crystal  (nitric 
acid).  No  precipitate  should  be  formed  on  the  addition  of  a  few  drops 
of  test-solution  of  chloride  of  barium  (sulphuric  acid),  nor  by  adding 
to  another  portion  some  test-solution  of  nitrate  of  silver  (hyclrochloric 
acid),  nor  after  the  last-named  addition,  should  the  mixture  turn  dark 
on  warming.  When  the  acid  is  diluted  with  5  volumes  of  distilled 
water,  the  color  caused  by  the  addition  of  a  few  drops  of  test-solution 
of  permanganate  of  potassium  should  not  be  sensibly  changed  by  stand- 
ing 5  minutes  at  the  ca'dinary  temperature  (absence  of  empyreumatic 
substances). 
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To  neutralize,  fj.O  <;ni.  of"  neetic  iu-id  should  rerjiiiro  36  c.e.  of  the 
voliiiuetrie  solution  of  soda. 

The  acid  li(|ui(i  distilled  over  wlieu  (hareoal  is  prejian-d  from  wood, 
in  close  cylinders  without  access  of  air,  contains  this  valuable  acid  in  a 
very  ini])ure  state.  By  sul)jectinj;^  this  to  further  distillation,  the  liquid 
is  collected  which  is  known  as  wood  vinegar  or  pyroli<in(.'ous  acid.  Jiy 
satin-atin^'  this  acid  with  lime,  acetate  of  calcium  is  ])roduced,  which,  hy 
decomposition  with  sulphate  of  sodium,  furnishes  sul})hate  of  calcium 
and  acetate  of  sodium ;  the  latter  salt,  being  crystallized  in  a  state  of 
]iuritv,  yields,  by  distillaticjn  with  sulphuric;  acid,  pure  hydrated  acetic 
acid  in  solution  in  water. 

Aciihiiii  Aceticum  Dilutum,  U.  S.  P.     {^Diluted  Acetic  Acid.) 

Acetic  acid,  seventeen  parts 17 

Distilled  water,  eiglity-tbree  parts 83 

To  make  one  hundred  parts 100 

Mix  them. 

Diluted  acetic  acid  contains  6  per  cent,  of  absolute  acetic  acid,  and  has 
the  sp.  gr.  1.0083  at  15°  C.  (59°  F.).  It  corresponds,  in  properties,  to 
acetic  acid,  and  should  respond  to  the  same  tests  of  purity. 

To  neutralize  24  gm.  of  diluted  acetic  acid  should  require  24  c.c.  of 
the  volumetric  solution  of  soda. 

Acidum  Aceticum  Glacicde,  U.  S.  P.     (Glacicd  Acetic  Acid. 
HC2H3O,  =  60.) 

Nearly  or  quite  absolute  acetic  acid. 

At  or  below  15°  C.  (59°  F.)  a  crystalline  solid;  at  higher  tempera- 
tures a  colorless  liquid.  When  liquefied  and  as  near  as  possible  to  15°  C. 
(59°  F.)  it  has  the  sp.  gr.  1.056-1.058.  Its  properties  are  similar  to 
those  of  acetic  acid,  and  it  is  similarly  affected  by  reagents. 

To  neutralize  3  gm.  of  glacial  acetic  acid  should  require  not  less  than 
49.5  c.c.  of  the  volumetric  solution  of  soda  (corresponding  to  at  least  99 
per  cent,  of  absolute  acetic  acid). 

This  acid  is  obtained  by  carefully  distilling  1  equivalent  of  acetate 
of  sodium  with  2  of  sulphuric  acid,  placing  the  distillate  on  ice ;  the 
congealed  product  is  permitted  to  drain  by  inverting  the  bottle,  and 
collecting  the  crystals,  which  are  the  glacial  acid. 

Its  chief  use  is  in  perfumery,  for  forming  a  very  pungent  perfume 
for  smelling-bottles. 

Acetic  acid  of  about  the  officinal  strength  is  now  so  cheaply  and 
abundantly  produced  for  use  in  the  arts^  that  it  is  placed  in  the  Pharma- 
copoeia among  the  articles  of  materia  medica ;  the  j^rocess  above  given 
is  selected  from  a  variety  in  common  use.  Acetate  of  lead  is  also  one 
of  its  sources  of  production. 

Acetic  acid  is  also  produced  by  the  oxidation  of  alcoholic  liquids, 
especially  cider  and  wine,  and  in  this  impure  and  diluted  form  is  called 
vinegar  (cicetum)  ;  in  chemical  works  it  is  generally  classed  among  the 
derivatives  of  alcohol. 
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Much  of  the  vinegar  of  commerce  is  largely  adulterated  or  sophisti- 
cated, although,  according  to  the  experiments  of  W.  W.  D.  Livermore, 
the  use  of  sulphuric  acid  is  less  common  than  has  been  suj)posed.  Of 
16  specimens  of  commercial  vinegar  obtained  from  different  sources, 
none  were  adulterated  with  sulphuric  acid.  Tested  for  malic  acid,  gum, 
and  extractive  matter,  believed  to  be  always  present  in  cider  vinegar,  all 
but  two  gave  evidence  of  containing  one  or  more  of  these  products  by 
throwing  down  a  precipitate  with  subacetate  of  lead,  soluble  in  nitric 
acid. 


Acetone,  or  Pyroacetic  Spirit,  C3HgO,  and  MethyliG  Alcohol,  Pyroxylic 
Spirit,  or  Wood  Naphtha,  CHgjHO. 

These  are  products  of  the  distillation  of  wood,  which  are  separated 
from  the  acid  liquors,  after  they  are  saturated  with  lime,  by  simple  dis- 
tillation and  repeated  fractional  rectification. 

It  is  very  difficult,  however,  to  obtain  them  in  a  perfectly  pure  state 
by  this  process.  Acetone  is  formed  by  the  dry  distillation  of  acetates, 
and  is  rendered  pure  by  rectification  over  lime,  and  finally  over  chloride 
of  calcium. 

They  are  both  colorless,  or  slightly  yellow,  inflammable,  volatile, 
pungent  liquids,  closely  resembling  each  other  in  sensible  and  medical 
properties,  nearly  always  mixed  and  impure,  and  generally  confounded 
with  each  otlier  in  commerce ;  they  may  be  known  apart  by  their  reac- 
tions with  chloride  of  calcium. 

While  pyroacetic  spirit  does  not  dissolve  or  mix  with  a  saturated 
solution  of  chloride  of  calcium,  pyroxylic  spirit  instantly  mixes  when 
dropped  into  it. 

The  normal  specific  gravity  of  each  is  about  the  same,  .792  to  .798 ; 
but,  as  found  in  commerce,  they  oftener  reach  .820  to  .846. 

Impure  wood  naphtha  yields,  with  binoxalate  of  potassium  and 
sulphuric  acid,  a  crystallizable  ether,  which,  by  distillation  with  water, 
decomposes  into  oxalic  acid  and  pure  methylic  alcohol.  Treated  with 
bichromate  of  j^otassium,  acetone  yields  acetic  and  carbonic  acids,  while 
methylic  alcohol  furnishes  formic  acid. 

Under  the  name  of  methylic  spirit,  hydrated  oxide  of  methyl,  CH3HO, 
pyroxylic  spirit  is  extensively  used  in  England  as  a  cheap  substitute  for 
alcohol,  and  is  sometimes  substituted  for  it  in  the  preparation  of  chloro- 
form. Dr.  Hastings,  of  London,  introduced  it  several  years  ago  as  a 
remedy  for  consumption,  and  both  this  and  pyroacetic  spirit  are  some- 
times prescribed,  though  not  so  much  as  formerly,  in  connection  with 
cough  medicines.     Dose,  about  10  to  40  drops. 

Methylic  alcohol  can  be  obtained  in  a  state  of  purity  by  treating  it 
with  chloride  of  calcium,  which  forms  a  definite  compound  with  it ;  this 
mixture  is  heated  to  212°  F.,  and  evaporating  the  matters  volatile  at 
that  temperature,  adding  water,  and  distilling  at  152°,  when  the  methyl 
hydrate  distils  over.  Methyl  alcohol  is  now  largely  used  in  making 
varnishes,  it  being  much  cheaper  than  ethylic  alcohol,  and  is  a  much 
better  solvent  for  some  of  the  resinous  gums,  especially  shellac. 
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Creasotum,  U.  S.  P.     {Creosote.) 

A  product  of  the  distillation  of  wood-tar. 

This  is  a  secondary  empyreiimatic  product  of  destructive  distillation 
which  the  Pharmacoj)oeia  dcscriljes  as  Jjcing  obtained  from  Avood-tar. 
As  found  in  commerce,  it  is  an  oily  liquid  improperly  obtained  indis- 
criminately from  various  kinds  of  tar,  especially  that  from  bituminous 
coal,  and  varies  in  composition.  Several  grades  of  creasote  are  found  in 
commerce.  They  are  known  as  commercial  creasote,  coal-tar  creasote, 
freasote  from  wood  and  creasote  from  beechwood,  etc.,  according  to  the 
source  from  which  they  are  obtained. 

An  almost  colorless  or  yellowish,  strongly  refractive,  oily  liquid,  turn- 
ing to  reddish-yellow  or  brown  by  exposure  to  light,  having  a  penetrat- 
ing, smoky  odor,  a  burning,  caustic  taste,  and  a  neutral  reaction.  Sp. 
gr:  1.035-1.085.  It  begins  to  boil  near  200°  C.  (392°  F.),  and  most  of 
It  distils  over  between  205°  and  220°  C.  (401-428°  F.).  When  cooled 
to  —20°  C.  ( — 4°  F.)  it  becomes  thick,  but  does  not  solidify.  It  is 
inflammable,  burning  with  a  luminous,  smoky  flame.  Creasote  is  soluble 
in  about  80  parts  of  water  at  15°  C.  (59°  F.)  to  a  somewhat  turbid 
liquid,  and  in  12  parts  of  boiling  water;  it  dissolves,  in  all  proportions, 
in  absolute  alcohol,  ether,  chloroform,  benzin,  disulphide  of  carbon,  or 
acetic  acid.     When  applied  to  the  skin  it  jDroduces  a  Avhite  stain. 

Creasote  does  not  coagulate  albumen  nor  collodion  (difference  from  car- 
bolic acid).  If  1  volume  of  creasote  be  mixed  with  1  volume  of  gly- 
cerin, a  clear  mixture  will  result,  from  Avhich  the  creasote  will  be  sepa- 
rated by  the  addition  of  3  or  more  volumes  of  water.  On  adding  to 
10  c.c.  of  a  1  per  cent,  aqueous  solution  of  creasote,  1  drop  of  test-solu- 
tion of  ferric  chloride,  the  liquid  acquires  a  violet-blue  tint,  which  rapidly 
changes  to  greenish  and  brown,  with  formation,  usually,  of  a  brown  jjre- 
cipitate  (difference  from  carbolic  acid). 

The  principal  use  of  creasote  internally  is  to  check  nausea  ;  for  this 
purpose,  about  2  drops  may  be  dissolved  in  an  ounce  of  water,  and  a 
little  gum  and  sugar  added.  Dose,  a  tablespoonful  (equal  to  1  drop), 
frequently  repeated. 

Dropped  upon  a  fragment  of  cotton,  after  dilution  with  alcohol,  ether, 
or  chloroform,  and  inserted  into  the  cavity  of  a  tooth,  it  relieves  tooth- 
ache when  the  pain  is  occasioned  by  the  exposure  of  the  nerve,  and  is 
popularly  regarded  as  the  most  certain  remedy. 

Very  painful  and  distressing  accidents  are  liable  to  occur  from  attempt- 
ing to  drop  this  liquid  into  the  cavity  of  a  tooth  from  a  vial. 

As  an  external  caustic,  creasote  may  be  applied,  undiluted,  with  a 
camel's-hair  pencil ;  but  it  is  usually  prepared  in  the  form  of  oint- 
ment (unguentum  creasoti),  or  in  solution  in  water  (aqua  creasoti). 
lu  hemorrhages,  it  acts  as  a  most  efficient  styptic,  and  is  successfully 
applied  in  solution,  in  the  proportion  of  about  6  drops  to  the  ounce  of 
water. 

Creasote  is  one  of  the  remedies  which  the  apothecary  is  most  fre- 
quently called  upon  to  apply.  Large  quantities  are  also  consumed  by 
dentists. 
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Starch  gi-anules  as  seen 
under  a  microscope. 


CHAPTEE    II. 

ON  FARINACEOUS,  MUCILAGINOUS,  AND  SACCHARINE  PRINCIPLES. 

STARCH^  CgHjoOg,  having  the  same  composition  as  celhilose,  differs 
from  it  widely  in  physical  properties ;  it  exists  in  a  granular  form 
in  various  parts  of  plants,  especially  in  seeds,  tubers,  and  bulbous  roots, 
in  minute  cells,  which  may  be  distinguished  by  a  microscope  of  moder- 
ate power.  The  size  and  shape  of  the  granules  have 
been  made  special  subjects  of  investigation  by 
pharmacologists,  and  their  study  has  been  found  to 
aid  in  the  recognition  of  the  different  varieties  of 
fecula,  and  in  detecting  adulterations.  The  enve- 
lope of  these  starch  granules  is  insoluble  in  cold 
water,  but  is  ruptured  by  the  application  of  heat, 
so  that  the  contents  are  exposed  and  become  dis- 
solved. Hence  starch  is  said  to  be  insoluble  in  cold, 
but  soluble  in  hot  water.  For  this  internal  matter 
which  gives  the  characteristic  chemical  reactions 
of  starch  the  term  amidin  has  been  applied ;  it 
forms  about  995  parts  in  every  1000  of  the  entire 
starch  granules.  But  a  solutioii  may  be  effected 
with  cold  water,  if  the  envelope  of  the  granules 
has  been  torn  by  continued  tritm^ation  with  sand  or  other  gritty  sub- 
stances. Certain  salts,  such  as  chloride  of  zinc,  produce  a  perfect  solu- 
tion of  starch  in  the  cold.  By  the  action  of  heat,  and  a  very  small 
proportion  of  strong  infusion  of  malt,  starch  is  converted  into  dextrin, 
a  soluble  principle  isomeric  with  it,  intermediate  between  the  gums  and 
grape  sugar,  and  so  named  from  its  power  of  causing  the  plane  of  polari- 
zation to  deviate  to  the  right.  This  is  also  formed  from  cellulose  by 
the  action  of  diluted  acids,  which  also  ultimately  convert  it  into  grape 
sugar.  One  of  the  most  striking  characteristics  of  starch  is  its  reaction 
in  cold  solution  with  iodine,  with  which  it  forms  a  rich  blue-colored 
iodide,  which  loses  its  color  by  heat.  These  tAvo  substances  thus  become 
tests  for  each  other.  With  bromine  it  produces  an  orange-colored  precipi- 
tate, which  cannot  be  dried  without  decomposition.  Nitric  acid  con- 
verts starch  into  oxalic  acid,  and  by  heating  starch  with  j^otassa  in 
excess  oxalate  of  potassium  is  produced.  For  an  elaborate  account  of 
starch  and  its  isomeric  principles,  Jnulin,  from  Inula  Helenium  and  other 
sources,  Lichenin,  from  Cetraria  Islandica,  etc.,  see  Gmelin's  Handbook 
of  Chemistry,  Cav.  Soc.  edition,  vol.  xv. 

All  the  cereal  grains  owe  their  utility  as  articles  of  food  to  the  j^res- 
ence  of  stai'ch  mingled  with  a  due  proportion  of  a  nitrogenized  principle, 
gluten.  In  many  drugs,  starch  exists  to  an  extent  which  interferes  with 
their  convenient  preparation  for  use  in  medicine,  while  it  is  an  important 
element  in  certain  demulcent  and  nutritious  articles  used  in  medicine,  as 
food  for  infants,  etc. 
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A1111//11111,  r.  S.  I*.      [Sfnrc/i.) 
The  i(!(Mil;i  <){'  I  III'  ><•(•(!  of  Triliciiiii  ruh/drr^  \'ill:ir-  (  X;it.  (  )i'<l.  < irmnl- 

Jn  irrcji'iilar,  !iiii:iil;ir  iii:is-c,-,  w  lii<-|i  ;ii-c  ca-sily  rod  1  !<•<•(  1  id  jxiwilci- ; 
white,  inodorous,  itiid  tasteless  ;  iiisoliiliie  in  etlier,  alcohol,  or  vitU\  water, 
ruder  the  inicn)seii|»e  appearinii-  as  {rranides,  mostly  very  minute,  which 
are  more  or  less  Icniirnl.-ir  in  form,  and  indislinetly,  eoncentrically 
striated.  Ti'iturated  with  ♦•old  water,  it  j;ives  neither  an  acid  iior  an 
alkaline  i-eaction  with  test-papei'.  \\  hen  l)(»ile'd  with  water,  it  yields  a 
white  Jelly  liavinu'  a  hhiish  tin<ie,  which,  when  cool,  ac(juires  a  deep 
lihie  color  on  the  addition  of"  test-solution  ol"  i(xline. 

Aiiiijhiiii  J(>(h(tum,  U.  S.  P.     (Iodized  Stan-It.) 

Sturcli,  ninety-five  i)arts 95 

Jixline,  five  parts 5 

Distilled  water,  a  sufficient  (]u;uitity 

To  make  one  hundred  parts KX* 

Triturate  the  iodine  with  a  little  distilled  water ;  add  the  starch  gradu- 
ally and  continue  trituratinoj  until  the  compound  assumes  a  unildrm 
blue  color,  a])])roaching  l)lack.  Dry  it  at  a  temperature  not  exceeding 
4t)°  C.  (104°  F.)  and  rub  it  to  a  fine  powder. 

Iodized  starch  should  be  preseryed  in  glass-stoppered  yials. 

It  is  questionable  if  this  is  a  true  chemical  compound.  In  fact,  the 
Phannacopcela  calls  it  simply  "  iodized."  It  is  easily  decomposed  l)y 
exposure  to  sunlight,  boiling  with  Avater,  or  treatment  with  alcohol, 
carbon  bisulphide,  etc.  It  has  been  recommended  as  an  excellent  means 
of  administering  iodine,  especially  where  it  is  desired  in  large  doses. 
The  theory  being,  that  as  thus  administered,  the  iodine  is  very  largely 
diluted  and  easily  changed  by  the  animal  fluids  into  hydriodic  acid.  The 
powder  is  administered  in  dose  of  5j  to  5iv.  It  has  been  proposed  to 
use  a  syrup  of  the  iodide  of  starch. 

The  f(3llowing  syllabus  gives  most  of  the  starches,  with  their  compo- 
sition and  uses : 

Syllabus  of  Staeches,  Amylaceous  Medicixes,  Etc. 

Amylum,  starch  ;  the  fecnla  of  Triticnm  vulsare  and  Zea  mays. 

The  fecula  from  maize  is  an  excellent  substitute  for  arrowroot,  and  has  almost 
entirely  displaced  Avheat  starch.  In  Europe  the  fecula  of  the  jiotato  is  largely  used 
as  starch  :  it  yields  a  transjxarent  jelly  with  muriatic  acid,  and  is  used  for  adulter- 
ating arrowroot ;  sulphuric  acid  evolves  a  disagreeable  odor. — Proc.  Amcr.  PItarm. 
Assoc,  1862,  page  168. 
Maranta,  arrowroot;  the  fecula  of  jMaranta  arundinacea. 

Bermuda  arrowroot,  the  best ;  next   the  .Jamaica,  Liberia,  Florida,  and  Georgia. 
]\Iust  be  well  preserved  from  moisture  and  odorous  drugs.     See  paper  by  Dr.  K. 
Battey  in  Proc.  Amer.  Phann.  Assoc,  1858,  page  332;    and  by  E.T.Ellis,  ibid., 
1862,  page  212.     It  yields  an  opaque  jelly  with  concentrated  muriatic  acid. 
Arum  esculentum. 

Native  in  the  Sandwich  Islands,  where  it  is  used  as  food  to  a  great  extent  after 
tlie  acrid  matter  has  been  dissipated  by  heat. 
Quina,  tous-les-mois ;  the  fecula  of  Canna  edulis,  etc. 

The  starch  granules  are  very  large,  and  exhibit  a  glistening  or  satiny  appearance. 
The  jelly  is  very  tenacious,  but  not  very  translucent.  Comes  from  the  island  of 
St.  Ivitts.     Kare  with  us. 
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Sago ;  the  prepared  pith  of  Sagus  rumphii,  etc. 

Dietetic  and  nutritive,  in  small  granules  prepared  by  the  aid  of  heat. 
Tapioca ;  the  fecula  of  the  root  of  Janipha  manihot. 

Dietetic  and  nutritive ;  coarse,  irregular  grains  prepared  by  the  aid  of  heat,  par- 
tially soluble  in  cold  water. 
Avense  farina,  oatmeal ;  the  meal  of  A  vena  sativa. 

Contains  the  husk  ground  with  the  seed.     Relieves  constipation ;  easily  digested 
and  very  nutritive. 
Hordeum,  barley ;  the  decorticated  seeds  of  Hordeum  distichon,  etc. 

Demulcent,  nutritive,  and  slightly  astringent.     (See  Decoctum  horclei.) 
Oryza,  rice ;  the  seeds  of  Oryza  sativa,  deprived  of  the  hulls. 

Bland,  nutritive,  demulcent,  and  somewhat  astringent.  By  long  boiling  forms  a  jelly. 
Cetraria,  Iceland  moss  ;  Cetraria  Islandica. 

Contains  lichenin  and  a  bitter  principle ;  the  latter  may  be  removed  by  an  alkali; 
the  residue  may  be  used  as  a  dietetic. 
Chondrus,  carrageen ;  Chondrus  crispus. 

Contains  carrageenin,  mucilage,  and  various  salts. 
Inula,  elecampane;  the  root  of  Inula  helenium. 

Contains,  like  the  root  of  other  compositse,  inulin,  bitter  principle,  and  mucilage. 
A  domestic  expectorant. 
Symphytum  officinale,  comfrey  ;  the  root.     (See  Inula.) 
Lappa,  burdock ;  the  root  of  Lappa  major.     (See  Inula.) 
Iris  Florentina,  orrisroot ;  the  rhizoma  of  Iris  Florentina. 

Contains  starch,  resins,  and  volatile  oil.     Used  as  an  infant  and  toilet  powder,  and 
as  an  ingredient  in  dentrifice. 

Gums. 

Gums  differ  from  starch  chiefly  in  the  absence  of  the  granular  condi- 
tion, and  their  partial  or  complete  solubility  in  cold  water.  They  are 
obtained  from  certain  plants  in  amorphous  masses,  mostly  exuding  spon- 
taneously or  upon  a  puncture  of  the  bark.  A  solution  of  gum  is  not 
affected  by  iodine,  but  precipitated  by  alcohol.  Oxidized  by  nitric  acid, 
they  produce  mucic  acid  ;  but  when  continually  boiled  with  diluted  acids, 
a  kind  of  dextrin,  and,  finally,  sugar  is  formed. 

There  are  probably  numerous  kinds  of  gum,  but  on  account  of  their 
similarity  in  physical  and  chemical  properties  they  are  difficult  to  recog- 
nize and  to  separate  from  allied  compounds.  They  have  been  classed 
into  gums  which  are  soluble,  and  gums  which  mostly  swell  up  in  cold 
water.     The  following  are  the  types  of  these  two  classes : — 

Arahin  =  Ci2H220^j,  is  derived  largely  from  the  acacias;  it  is  extremely 
soluble  in  water,  forming  a  clear  and  colorless  though  viscid  solution, 
almost  free  from  taste,  which  is  coagulated  by  alcohol,  borax,  and  pre- 
cipitated by  silicate  of  potassium,  strong  solution  of  perchloride  of  iron, 
also,  like  most  organic  acids,  coloring  principles,  etc.,  by  subacetate  of 
lead.  Incinerated  it  yields  about  3  parts  of  ashes,  which  some  chemists 
assert  are  the  bases  of  the  salt  arabin,  the  acid  of  which  is  obtained  by 
decomposing  the  aqueous  solution  with  muriatic  acid  and  precipitating 
by  alcohol,  and  is  insoluble  in  the  latter  menstruum  only  in  the  presence 
of  a  mineral  acid. 

Bassorin  =  CigHigO^o,  is  an  insoluble  variety,  swelling  with  water 
and  dissolving  in  alkalies.  This  predominates  in  gum-tragacanth,  and, 
according  to  some,  in  salep.  Those  bodies  which  are  usually  termed 
mucilages  belong  to  one  of  these  two  classes ;  they  are  met  with  in  many 
seeds  (flaxseed,  quinceseed),  leaves  (buchu),  etc.,  and  some  kinds  are 
precipitated  by  neutral  acetate  of  lead. 

Cerasin,  the  insoluble  ingredient  in  cherry-tree  gmn,  much  resembles 
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b!issr)rin,  it'  it  is  not  i<lciilic:ii  with  il.  M.  I''r< •my  asserts  it  is  only  nicta- 
oinninatc  of  lime 

.]f('Z(/ulte  is  u  name;  |)i'()[)osed  lor  a  ^um,  to  which  attention  ]iu.s  heeu 
called  by  Dr.  Geo.  Shuimird,  produced  abundantly  in  Texas, and  New 
Mexico — in  our  own  conntry  some  parts  of  which  are  as  yet  l>ut  little 
explored;  it  is  extremely  sohible,  and  diflers  from  arabin  principally 
in  not  bein<i;'  ])recipitate(l  by  subacetate  of  lead. 

X\\  the  above  compounds  are  carl)oh}'drates  of  the  composition 
CjfH^iiOjo,  or  024^22^22  j  the  group  of  pectin  compounds,  thouf:;!!  not 
strictly  belongin<>-  to  the  above,  is  however  nearly  allied  to  the  gmns. 

(itnn  is  associated  in  some  plants  with  resin ;  and  gum  resins,  a 
remarkable  natural  class  of  drugs,  will  be  hereafter  referred  to  in  treat- 
ing of  resins. 

Variously  associated  with  other  proximate  principles,  gum  is  present 
in  a  great  variety  of  vegetables,  and,  like  starch,  it  plays  an  important 
part  in  the  physiology  of  the  plant ;  it  enters  as  an  element  into  a  great 
number  of  articles,  both  of  food  and  medicine.  In  its  important  rela- 
tions to  the  art  of  prescribing  and  compounding  medicines,  we  shall  have 
occasion  to  refer  to  it  frequently  throughout  the  subsequent  parts  of  the 
work,  and  now  introduce  it  only  for  the  purj)ose  of  calling  attention  to 
a  few  drugs  containing  it. 

Pcrtin  and  PectiG  Acids. — Many  plants  contain,  in  different  organs, 

especially  in  succulent  roots  and  acidulous  fruits,  a  body  called  pectose, 

which,  through  the  influence  of  a  peculiar  ferment  called  pectase,  the 

I    organic  acids,  and  light  and  heat,  undergoes  a  change  into  other  bodies 

of  the  same  relative  combinations. 

Pectin,  parapectin,  and  metapectin     ....  C3.2H4o028"lH.^O 

Pectosic  acid .         .  CgjHjoOjgSHjO 

Pecticacid C,sH:.,.fi[i,2H.fi 

Parapectic  acid C.,4Hj502i2H^O 

Metapectic  acid C24H32O272H2O 

The  unripe  fruits  contain  only  pectose ;  Avhile  ripening,  pectin  and 
parapectin,  and,  subsequently,  metapectic  acid,  are  formed,  so  that  the 
I  change  of  the  consistence  of  fruits  is  less  dependent  on  a  change  of  the 
[;  cellulose,  than  owing  to  this  transformation.  Green  fruits  exhale  oxygen 
in  daylight ;  with  the  alteration  of  pectose,  the  formation  of  sugar  sets 
!  in,  carbonic  acid  is  exhaled,  the  green  color  disappears,  and  the  free 
I  acids  (citric,  malic,  tartaric,  etc.)  become  neutralized  by  potassium,  calcium, 
i    etc.,  or  their  taste  is  masked  by  the  increase  in  the  quantity  of  sugar. 

Pectin  is  the  cause  of  the  gelatinizing  of  the  juices  of  currants,  rasp- 
'  berries,  etc.,  and  of  gentian,  dandelion,  rhubarb,  and  other  roots.  The 
<  salts  of  the  above  acids  are  uncrystallizable ;  those  with  the  metallic 
ii  oxides  are  mostly  gelatinous  precipitates,  while  those  with  alkalies  ai'e 
}  soluble  in  water,  but  gelatinize  on  cooling. 
I 

Syllabus  of  Gums  and  Mucilaginous  Medicines. 

!    Acacia,  gum-arabic ;  the  exudation  of  acacia  vera,  etc. 
Mild  expectorant  and  demulcent,  used  in  the  form  of  mucilage  (34  parts  to  66 
water),  also  as  syi'up  and  powder  as  a  vehicle. 
Tragacantha,  the  exudation  of  astragalus  verus. 
„  Consists  chiefly  of  bassorin  ;  mucilage  tragacantlue  (10  parts  glycerin  and  aqxim  to 

100  parts) ;  a  useful  paste. 

28 
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Salep,  the  tubers  of  orchis  mascula,  etc. 

5  grains  of  the  powder  render  1  ounce  of  hot  water  highly  mucilaginous.     (See 
CastUlon's  Powders.) 
Ulmus,  elm-bark ;  the  inner  bark  of  ulmus  fulva. 

Contains  much  mucilage,  the  fine  powder  as  a  mild  expectorant  and  vehicle  for 
bitter  meclicines ;  much  used  for  making  a  demulcent  drink  to  be  used  in  irritation 
of  the  mucous  surfaces,  especially  of  the  urinary  org'ans,  and  in  dysenteric  affections ; 
the  coarser  powder  for  poultices. 
Sassafras  medulla,  the  pith  of  sassafras  officinale. 

Forms  with  water  a  rich  mucilage ;  used  in  eyewashes  and  in  Jackson's  pectoral 
syrup. 
Cydonium,  quince  seed ;  the  seed  of  cydonia  vulgaris. 

Karely  used  internally ;  externally,  in  inflamed  eyes  and  for  bandoline. 
Scsami  folium,  benne ;  the  leaves  of  sesamura  orientale. 

Grown  in  gardens ;  used  as  a  mild  astringent  in  the  summer  complaint  of  children. 
AltliEea  (radix),  marshmallow-root. 
AUMece  flares,  marshmallow-flowers  from  althsese  officinalis. 

The  mucilage  of  these  last  three  are  not  jDrecipitated  by  alcohol. 
Contain  starch,  mucilage,  and  asparagin ;  highly  demulcent.     Syrup  best  prepared 
from  cold  infusion. 
Althcea  rosea,  hollyhock  ;  the  flowers. 
Similar  in  properties  to  former. 
Hibiscus  esculentus  ;  ochra,  the  fruit. 

Used  in  the  United  States  in  soups  called  Gumbo ;  in  East  Indies,  a  decoction  ^iij 
in  Oiss,  boiled  down  to  Oj,  sweetened  and  strained. 
Linum,  flaxseed  ;  the  seeds  of  linum  usitatissimum. 

Internally,  in  the  form  of  infusion,  diuretic,  and  demulcent ;  externally,  the  meal 
for  poultices  ;  the  oil  readily  becomes  rancid  in  the  powder. 
Papaver,  poppy-heads ;  the  ripe  capsules  of  papaver  somniferum. 

Demulcent,  not  considered  narcotic  when  ripe. 
Buchu,  the  leaves  of  barosma  crenata,  etc. 

Mucilage  associated  with  essential  oil ;  diuretic,  used  in  infusion  and  fluid  extract. 

Sugars. 

Sugars  are  of  many  kinds,  closely  allied  to  each  other  and  to  the  fore- 
going ternary  principles,  in  composition.  They  are  distinguished  by  a 
sweet  taste,  and  a  more  or  less  distinctly  crystalline  form.  They  are 
mostly  soluble  in  water,  and  somewhat  soluble  in  alcohol. 

Syllabus  of  Sugars. 
(1.)   True  Sugars.     Composition  Q^^J^^.     {Carbohydrates) 

a.  Directly  fermentable.     (Group  of  Glucose.) 


Grape  sugar.  Glucose 
C6H1A+2H2O 


Fruit  sugar,  uncrystal- 
lizable  sugars,  Chula- 
riose  CgHisOe 


In  grapes,  the  fruit  of  Eo- 
sacese,  etc.,  in  diabetic 
urine — from  starch  by 
the  action  of  sulphuric 
acid — the  granular  de- 
posit of  honey. 

In  fruits,  the  liquid  por- 
tion of  honey,  etc. 


Deviates  polarized  light  to 
right;*  soluble  in  1^  part  cold 
Avater,  insoluble  in  absolute 
alcohol ;  with  HNO3,  yields 
oxalic  acid. 

Rotating  left ;  easily  soluble  in 
water  and  diluted  alcohol. 


■••■  Polarization  of  light,  which  is  stated  as  characteristic  in  the  case  of  the  several  sugars, 
consists  of  a  change  produced  upon  light  by  the  action  of  certain  media  and  surfaces  by 
which  it  ceases  to  present  the  ordinary  phenomena  of  reflection  and  transmission.  Instru- 
ments employed  to  exhibit  this  change  are  called  polariscopes.  By  the  use  of  these, 
differences  may  be  readily  detected  between  substances  which  are  nearly  identical  in 
chemical  properties. 
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b.  Not  directly  I'eriiioiitnlilo  Ijy  yeast.     (Group  of  (,'ane  Sugar.) 
a.  Fermenting  readily  with  yeast  by  being  converted  into  fruit  sugar. 


Cane  sugar 


Melitose 

Synanthrose 
C12H22O11 


water,  little  in  alculioi ;  yields 
oxalic  acid  with  JINO,. 


In     sugar-cane,     Chinese  j  Rotating  riglit;  easily  soluble  in 

sugar-cane,  corn-stalks, 
beets,  sugar  nia[)le,  sev- 
eral palms,  numerous 
ripe  fruits,  etc. 
In  .Australian  manna  from 
lMicaly2)tus  mannii'era. 


In  the  tubers  of  the  Synan- 
therea. 


Rotating   riglit;   crystallizes   in 

needles;   reactions  similar  to 

cane  sugar. 
No  rotating  power;  deliquescent ; 

very  soluble  in  water ;  slightly 

in  alcohol. 


0.  I'ermenting  witli  difliculty  in  contact  with  yeast,  but  readily  after  treatment  with 

dilute  acids. 


Melezitose 

In  the  exudation 

of 

the 

Rotating  power  right ;  sweet  like 

<   1^122011 

larch,  Larix 

communis 

glucose;  verv soluble  in  water, 

{Fr.  meleze). 

almost  insoluble  in  alcohol ; 
yields  oxalic  acid  bv  IINO3. 

Mvcose 

In  ergot. 

Rotating  power  right ;  easilv  sol- 

C„H,,0„2Il20 

uble  in  water, almost  insoluble 
in  alcohol. 

Trehalose 

In  Trehala,  an  oriental 

ex- 

Resembling  the  former ;  soluble 

('„H,A.2H,0 

crescence  of  a 

species  of 

in  hot  alcohol;    with  HNO3 

Echinops. 

yields  oxalic  acid. 

Lactin,  sugar  of  milk 

In  milk. 

Rotating  jjower  right ;  verv  hard 

C12H22O11H2O 

prisms ;  soluble  in  6  parts  cold 
water;  insoluble  in  ether; 
slightly  soluble  in  alcohol ;  by 
dilute  acids,  converted  into  lac- 
tose, and  then  easily  ferment- 
able; yields  niucic  and  some 
oxalic  acid  with  HNOq. 

(2.)  Saccharoids.     Composition  CigHxOx.     {Carbohydrates. 
Not  fermentable  with  yeast  or  after  boiling  with  H2SO4. 


Eucalvne 

C6H12O62H2O 


Inosite  (Phaseomannite) 
C6H12O64H2O 


Scyllite 


Sorbin,  sorbite 
CeHiaOfi 


Phloroglucin 


In  Australian  manna  ac- 
companying melitose. 


In  muscular  flesh,  and  in 
the  unripe  kidney  bean. 
Phaseolus  vulgaris.  See 
Dr.  L.  0.  Lane's  process 
in  Amer,  Jour.  Pharm., 
ix.  492. 


In  the  kidneys  and  liver 
of  some  fishes. 

In  the  berries  of  sorbus 
aucuparia. 


Product  of  decomposition 
of  Phloretin  and  quer- 
citrin. 


Uncrystallizable ;  even  after 
treatment  with  H.2SO4,  not  sus- 
ceptible of  fermentation ;  re- 
duces alkaline  tartrate  of 
copper. 

Eflervescing ;  soluble  in  water, 
little  soluble  in  alcohol ;  not 
altered  by  diluted  acids;  with 
concentrated  liNOg,  nitroino- 
site ;  evaporated  with  dilute 
HNO3,  and  moistened  with 
NH3  and  CaCL,  is  colored  rose- 
red. 

Resembles  inosite ;  but  is  less 
sweet,  less  soluble,  and  dis- 
solves unaltered  in  hot  HNO3. 

Rotating  power  left ;  soluble  in 
2  water,  little  in  boiling  alco- 
hol ;  liard  crystals,  not  altered 
by  diluted  H.,S04 ;  yields  ox- 
alic acid  with  HNO3 :  reduces 
oxide  of  copper. 

Sweet  prisms ;  very  soluble  in 
water  and  alcohol. 
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(3.)  Pseudo-Sugars  of  the  Composition  Ci^S^:^-2. 


Not  fermenting. 


Mannite 

In     manna,     mushrooms. 

'No  rotating  power;  soluble  in  5 

CeH^Oe 

etc. 

parts  cold  water,  scarcely  in 
cold  alcohol,  with  HXO3 
yields  saccharic  and  oxalic 
acids;  HNO3,  at  a  low  tem- 
perature, produces  a  ferment- 
able sugar. 

Dulcose,  Dulcite 

From  an  unknown  plant 

No  rotating  power;   easily  sol- 

CeHuOe 

in  Madagascar. 

uble  in  water,  with  difficulty 
in  alcohol ;  yields  mucic,  ox- 
alic, and  racemic  acid  with 
HNO,. 

Quercite 

In  acorns. 

Sublimes  in  needles ;  with  nitric 

CgH^Os 

acid  yields  oxalic  acid. 

Finite 

In  Pinus  Lambertina. 

Kotating    power    right ;     very 

CgHijOs 

sweet;  readily  soluble  in 
water;  nearly  insoluble  in 
boiling  alcohol. 

Melampyrite 

In  Melampyrum  nemoro- 

No  rotating   power;   soluble  in 

C12H30O13 

sum;  Scrophularia  no- 

25 parts  water,  1362  parts  al- 

dosa, etc. 

cohol  ;  not  altered  by  diluted 
H2SO4;  with  HNO3,  mucic 
and  oxalic  acids. 

h.  Of  other  compositions. 


Glycerin 

The    basic    principle    of 

Oily  liquid  ;  miscible  with  water 

C3H53HO 

fats. 

and  alcohol;  insoluble  in 
ether;  with  HNO3  yields 
glonoin. 

Erythromannite 

Product  of  decomposition 

Supposed   to   be  identical  with 

QHiqO^ 

of  erythrin. 

phycite. 

Phycite 

In  Proctococcus  vulgaris 

No  rotating  power :  easily  solu- 

G4H10O4 

AlgcB. 

ble  in  Avater,  with  difficulty  in 
alcohol ;  with  HNO3  oxalic 
acid. 

Glycyrrhizin 

In     Glycyrrhiza    glabra, 

Uncrystallizable  and  yellowish ; 

^24^13609 

and  eschinata. 

slightly  soluble  in  cold  water 
and  alcohol ;  precipitates  most 
metallic  salts ;  combines  with 
bases,  acids,  and  salts. 

Panaquilon 

In  Panax  quinquefolium. 

Amorphous,  yellow,  readily  sol- 

C24H25O18 

uble  in  water  and  alcohol ;  in- 
soluble in  ether ;  precipitated 
by  tannin. 

Orcin,  Orcite 

By  boiling  certain  lichens 

Sweet  prisms,  very  soluble  in  al- 

CuH30,+2H20 

or  their  constituents. 

cohol  and  water ;  precipitated 
by  PbAc  and  FcjClg;  yields 
oxalic  acid  by  HNO3;  deep 
red  by  air,  water,  and  ammo- 
nia (orceine). 

Beta  orcine 

By  dry  distillation  of  usnic 

Soluble   in  water,   alcohol,  and 

C34H18O6? 

acid. 

ether;  red  by  NHgHjO  and 
air. 
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I!EMAI!KS    f)N    TlfK    SITiARS. 

CYnir  Nur/nr  is  mostly  j)r('j)ar('(l  fVoin  tlic  juice  oi"  the  .sugiir  cane;  cou- 
si<l<'i-iil»l('  (|ii:uititic's  uro  made  in  JOiirojx'  from  beet  root.  Tlio  juir-c  is 
l)()ilc(l  willi  (jiilcUliiiic,  slralncd,  and  rcdnccd  hy  cvaponitifjii  to  a  tliick 
svru)),  wiicn  llu;  wliolii  is  cooled  and  ^I'aiiulated  in  shallow  vessels;  it  is 
now  raw  sn<)|;ar  of  conimeroc.  Jiy  purification  or  i"elinin;r^  which  is  ac- 
complished by  the  aid  of  animal  charcoal,  it  is  obtained  as  loaf,  or  more 
connnonly  as  broken-down  or  cruslicd,  sugar — the  condition  in  which  it 
is  mostly  preferred  for  use  in  ])harmacy. 

In  the  granulation  of  I'aw  sugar,  the  uncr}^stallizable  ])ortion  which 
remains  is  drawn  oif,  and  constitutes  molasses  of  commerce.  jNlolasses, 
by  careful  manipulation,  is  made  to  yiekl  a  further  portion  of  sugar,  and 
then  constitutes  sugar-house  molasses,  or,  as  it  is  called  abroad,  treacle. 

( 'ane  sugar  is  one  of  the  sweetest  of  the  sugars.  AMien  ])ure,  it  is 
white  or  crystallized  in  translucent  cloul^le  oblique  prisms,  soluble  in 
alcohol,  but  not  in  ether.  It  is  soluble  in  -J  its  weight  of  water;  its 
solution,  heated  in  contact  with  salts  of  copper,  mercury,  gold,  and 
silver,  decomposes  them.  Its  watery  solution,  w-ith  yeast,  undergoes  the 
vinous  fermentation,  the  cane  sugar  being  previously  converted  into  fruit 
sugar.  Lump  sugar  is  jiermanent  in  the  air,  and  phosphorescent  in  the 
dai'k  when  struck  or  rubbed.  Its  tendency  to  crystallize,  or  form  a  trans- 
hu'cnt  candy,  is  prevented  by  the  addition  of  cream  of  tartar  and  acids, 
or  acid  salts,  generally  fruit  sugar,  and  subsequently  grape  sugar,  being 
formed.  By  the  application  of  a  heat  of  320°  F.  it  melts,  and  cools  to 
a  glassy  amorphous  mass  {barley  sugar) ;  if  heated  to  425°  it  is  changed 
into  caramel ;  long  boiling  diminishes  its  tendency  to  crystallize,  and 
increases  in  color. 

Rock  candy  is  a  very  pleasant  form  of  cane  sugar,  prepared  by  crys- 
tallizing it  slowly  upon  a  string  from  a  strong  solution ;  it  is  preferred 
for  coughs  from  the  slowness  with  which  it  dissolves  in  the  mouth,  and 
is  very  often  used  to  s-weeten  mucilaginous  and  acid  drinks  used  in 
catarrhs. 

The  peculiar  brown" coloring  matter  called  caramel,  CioHjgO,,,  is  pro- 
duced by  heating  sugar  to  a  temperature  of  425°,  until  it  fuses,  evolves 
the  vapors  of  water,  and  turns  to  a  deep  brown  color ;  it  then  consists 
of  unaltered  sugar,  caramel,  and  a  bitter  substance  called  assamar;  it  is 
freely  soluble  in  water,  and  has  a  bitter  and  not  disagreeable  empyreu- 
niatic  taste.  It  is  much  used  to  color  liquors,  as  in  the  fabrication  of 
brandy,  and  is  a  useful  addition  to  soups. 

For  the  effect  of  heat  on  cane  sugar,  as  observed  by  Gelis  and  Pohl's 
method  for  prejjarino;  pure  caramel,  consult  Proceed.  Amer.  Pharm.  Assoc, 
1862,  p.  165. 

Sugar  combines  with  bases,  forming  saccharates,  which  are  uncrystal- 
lizable,  and  those  of  the  alkalies  deliquescent.  Saccharate  of  calcium 
is  used  in  medicine  under  the  name  of  "  syrupus  calcis"  (p.  282). 

Common  salt  combines  with  sugar  to  a  deliquescent  crystallizable  com- 
pound. The  alkaline  saccharates  precipitate  the  soluble  salts  of  lead, 
co]iper,  silver,  and  mercury. 

Fruit  sugar. — Whether  the  sweet  fruits  all  contain  the  Siime  sugar  is 
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uncertain ;  the  absence  of  crystalline  forms,  constant  changes  in  the 
process  of  ripening,  and  the  difficulty  of  freeing  one  kind  from  another, 
impede  the  investigations ;  its  rotating  power  is  greatly  influenced  by 
different  degrees  of  temperature. 

Grape  sugar  is  found  in  grapes  and  in  acid,  fruits  associated  with  fruit 
sugar.  It  constitutes  also  the  sugar  of  diabetes.  The  most  economical 
method  of  obtaining  it  is  by  acting  on  starch  or  lignin  with  diluted 
sulphuric  acid ;  it  may  also  be  obtained  in  an  impure  state  by  scraping 
oif  the  white  powder  deposited  on  old  raisins,  and  much  purer  by  dry- 
ing the  deposit  of  honey  upon  brick  tiles.  Grape  sugar,  under  the  name 
of  "  glucose,"  has  of  late  years  become  an  article  of  great  commercial  im- 
portance ;  it  is  largely  consumed  by  brewers  in  the  production  of  spark- 
ling ales,  etc.,  and  in  pharmacy  in  syrups,  in  which  increased  body 
without  corresponding  sweetness  is  desirable.  It  is  found  in  two  forms 
— a  dense  transparent  syrup,  and  in  whitish  or  grayish- white  masses ; 
and  is  made  in  the  large  way  by  heating  56  parts  of  sulphuric  acid  aud 
5600  parts  of  water  to  212°.  Equal  amounts  of  acid  and  water  are 
mixed  at  a  temperature  of  86°  F.  in  a  wooden  vessel,  and  2200  parts 
of  starch  meal  are  stirred  and  heated  to  100°  F. ;  the  latter  mixture  is 
then  gradually  added  to  the  first,  and  heated  to  212°  for  a  short  time, 
and  then  to  320°  for  2  or  3  hours,  or  until  the  starch  has  been  converted 
to  glucose;  this  is  then  drawn  off  into  tanks,  and  168  parts  of  pure 
chalk,  stirred  up  with  500  parts  of  water,  are  gradually  added ;  when 
all  the  acid  has  been  neutralized,  the  sulphate  of  calcium  is  filtered  out 
on  a  muslin  filter,  and  the  solution  concentrated  and  clarified  by  bone- 
black  and  renewed  filtration. 

As  already  stated,  by  the  action  of  diluted  acids  upon  lignin  aud 
starch,  they  are  converted  into  a  soluble  form  called  dextrin,  and  ulti- 
mately pass  into  grape  sugar.  This  change  may  be  produced  by  long 
boiling  alone ;  it  is  also  produced  in  starch  by  nitrogenized  ferments, 
especially  by  that  peculiar  substance  known  as  diastase.  By  the  same 
means,  cane  sugar  is  spontaneously  converted  into  fruit  sugar,  and  this 
into  alcohol,  and  ultimately  into  acetic  acid ;  and,  in  fact,  the  alcoholic 
and  acetic  liquors  of  commerce  are  produced  in  this  way  from  the 
various  starchy  and  saccharine  vegetable  products  used  in  their  manufac- 
ture. Glucose  combines  with  alkalies  in  the  cold,  but  these  compounds 
are  decomposed  by  heat. 

Sugar  of  milk  is  not  manufactured  in  this  country,  but  is  chiefly  im- 
ported from  Switzerland,  where  it  is  made  on  a  large  scale  from  whey ; 
it  is  crystallized  upon  sticks  or  strings  in  masses  not  unlike  stalactites 
in  appearance.  The  greatest  consumption  of  this  is  by  the  homoeopathists, 
who  use  it  as  a  vehicle  for  almost  all  their  medicines  in  the  form  of 
powders  and  pellets.  It  is  said  by  them  to  have  the  least  action  upon 
the  system  of  any  substance  they  have  experimented  with ;  aud  hence 
its  employment  as  a  diluent  for  the  infinitesimal  doses,  which,  according 
to  their  theory,  are  increasingly  powerful  in  proportion  to  their  dilution. 
Its  physical  condition  of  hardness  or  resistance  to  mechanical  action 
adapts  it  to  develop  the  latent  efficiency  of  those  medicines  which  they 
assert  are  only  rendered  active  by  long  attrition.  (See  the  observations  of 
Dr.  R.  Luboldt  on  its  fermentation,  in  Amer.  Jour.  Pharm.,  1861,  p.  409.) 
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(i/i/ri/rr/iiziih  iiiiiy  Ix^  ])i-('|);ir('(l,  iiccordiii;^-  t(j  Mi'.  Jos.  Ilirsch,  by  iiiuk- 
ing  a  hot  infusion  witli  (liliitc;  acetic;  acid,  neiiti'alizin<r  with  soda,  crvs- 
taliizinf^  out  the  acetate  of  sodium,  and  concentrating-  the  infusion 
containing  the  glycyrrhizin. 

Anofliei'  process  is  to  perc<)]at(;  li(|ii(tric('  root  with  alcohol,  heat  to  the 
boiling  |)oint,  filter,  and  eva|)orate. 

Mamilfr  may  1x3  prc^pared  by  several  processes: — 

First.  By  digesting  manna  in  boiling  alcohol,  and  filtering  wJiilo 
hot.  As  the  liquid  cools  it  precipitates  the  niannite  in  tufts  of  slender 
colorless  needles;  these  may  be  purified,  if  necessary,  by  resolution  and 
crystallization. 

Second.  \\\  mixing  manna  with  cold  water  in  A\hicji  the  Avhite  of  an 
egg  has  been  beaten,  boiling  for  a  few  mimites,  and  straining  the  solu- 
tion through  linen  while  hot;  the  strained  liquid  forms  a  semi-crystal- 
line mass  on  cooling ;  this  is  to  be  pressed  strongly  in  a  cloth,  then  mixed 
with  its  own  weight  of  cold  water  and  again  pressed,  then  mixed  with 
a  little  animal  charcoal  dissolved  in  boiling  water,  and  filtered  while 
hot  into  a  porcelain  dish  over  the  fire ;  the  solution  is  now  to  1)e  e^•ap- 
orated  till  a  pellicle  forms,  and  set  aside  to  crystallize  in  large  transpa- 
rent quadrangular  prisms. 

Third.  By  dissolving  manna  in  water,  precipitating  gummy  and  color- 
ing matters  with  subacetate  of  lead,  removing  lead  from  the  filtrate  by 
carefully  dropping  into  it  sufficient  sulphuric  acid,  though  not  in  great 
excess,  evaporating  and  crystallizing. 

Fourth.  Artificially,  by  acting  upon  glucose  prepared  from  dextrin 
and  concentrated  to  15°  Baume,  with  5  per  cent,  of  wheat  flour,  5  of 
molasses,  and  5  of  common  malt  vinegar  at  100°  F. ;  after  fermentation 
for  2  days,  concentrating,  and  digesting  with  alcohol,  crystals  of  mau- 
nite  are  obtained.     {Amer.  Journ.  Pharm.,  February,  1871.) 

Mannite  fuses  between  320°  and  330°  F.,  and  crystallizes  again  at 
about  284°.  In  sealed  tubes  mannite  may  be  heated  to  482°  without 
altering,  except  that  a  small  portion  turns  into  mannitau  =  CgHj^Og 
(anhydrous  mannite),  which  may  be  obtained  by  many  processes  calcu- 
lated to  abstract  the  water  of  crystallization ;  it  is  a  neutral  syrupy 
sweetish  substance,  scarcely  liquid,  insoluble  in  ether,  slowly  soluble  in 
anhydrous  alcohol,  freely  soluble  in  water,  in  contact  with  au-  it  absorbs 
water,  liquefies,  and  crystallizes  to  ordinary  mannite. 

Though  mannite  is  not  fermentable  under  ordinary  circumstances,  it 
may  be  converted  into  fermentable  sugar,  by  leaving  it  in  contact  under 
peculiar  circumstances  with  animal  tissues.  (See  Amer.  Journ.  Pharm., 
vol.  xxix.,  p.  450.) 

TESTS    FOE,    THE    SUGARS    AND    OTHER    CARBOHYDRATES. 

Under  this  head  the  several  processes  for  testing  the  presence  of  sugar 
are  introduced ;  they  are  particularly  applicable  to  grape  sugar  and  to 
the  examination  of  urine.  ^Vheu  urine  has  a  high  specific  gravity,  and 
other  symptoms  of  diabetes  appear,  the  physician  finds  it  of  the  utmost 
importance  to  make  a  chemical  examination.  The  pharmacist  is  very 
liable  to  be  called  on  for  this,  and  will  find  it  an  advantage  to  be  sup- 
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plied  with  a  reliable  urinometer  (see  Specific  Gravity),  a  test-raciv  and 
tubes,  and  the  necessary  chemical  reagents. 

Separation  of  pure  sugar  is  usually  difficult ;  free  acids  and  bases  must 
be  avoided  during  the  evaporation.  The  microscope  furnishes  the  best 
criterion  ;  the  taste  is  no  proof  whatever. 

Fermentation  sets  in  directly  on  the  addition  of  yeast  (see  Syllabus) ; 
sometimes  treatment  with  dilute  H2SO4  is  advisable,  but  never  necessary 
with  urine ;  the  amount  of  CO2  evolved  indicates  the  quantity  of  sugar. 
To  rely  on  the  formation  of  yeast  cells  may  become  deceptive  through 
similar  though  different  vegetations. 

Polarized  light  would,  to  a  certain  extent,  indicate  the  kind  of  sugar, 
but  many  substances  have  similar  optical  behavior. 

Moore's  Tes^.— Boiling  with  concentrated  potash  lye  produces,  with 
grape  and  milk  sugar,  a  yellowish-brown  and  ultimately  a  deep  brown 
color ;  with  cane  sugar  only  after  its  transformation  into  glucose.  Super- 
saturating with  an  acid  liberates  a  peculiar  odor  of  burning  sugar. 

Heller's  Test. — The  urine  is  mixed  with  solution  of  caustic  potassa, 
the  mixture  divided  in  two  test-tubes  of  equal  "width,  one  of  which  is 
heated  to  boiling.  The  presence  of  sugar  is  indicated  by  a  darker  color, 
which  is  ascertained  by  comparison  with  the  unheated  liquid. 

Lehmann's  Test. — The  solution  of  the  saccharine  matter  in  90  per 
cent,  alcohol  yields,  with  a  solution  of  KHO  in  absolute  alcohol,  a 
sticky  or  flocculent  precipitate,  readily  soluble  in  water  and  reducing  an 
alkaline  solution  of  CuO. 

Horsley's  Test. — 5  or  6  drops  of  diabetic  urine  produce  a  deep  sap- 
green  coloration  in  a  boiling  solution  of  chromate  of  potassium  containing 
free  alkali. 

Knapp  proposes  a  volumetric  test-solution :  an  alkaline  solution  of 
cyanide  of  mercury  of  known  strength  is  heated  to  the  boiling  point ;  to 
this  is  added  the  sugar  solution  from  a  burette.  The  operation  is  known 
to  be  completed  when  a  drop  of  the  mixture  is  applied  to  a  piece  of  the 
best  Swedish  filtering-paper  stretched  over  a  beaker-glass  containing 
sulphide  of  ammonium.  A  brown  spot  appears  as  long  as  the  mercurial 
salt  is  present,  and  fresh  addition  of  glucose  is  necessary. 

Trommer's  test  is  based  on  the  reduction  by  grape-sugar  of  oxide  of 
copper  to  suboxide,  in  an  alkaline  solution,  and  is  applied  by  mixing 
the  urine  or  other  saccharine  liquid  with  some  caustic  potassa  in  a  test- 
tube,  and  then  adding  a  diluted  solution  of  sulphate  of  copper,  drop  by 
drop,  and  with  constant  agitation,  until  the  occasioned  precipitate  just 
commences  to  remain  undissolved ;  the  mixture  is  then  raised  to  the 
boiling  point,  and  if  it  contains  grape-sugar,  deposits  the  orange-red 
hydrated  suboxide  of  copper. 

But  many  substances,  like  uric  acid,  some  "s^egetable  acids,  hematoxylin, 
alkapton  [Proc.  Amer.  Pharm.  Assoc,  1862,  p.  173),  reduce  CuO  under 
the  same  circumstances;  kreatine,  peptone,  protein  compounds,  and 
some  alkaloids  interfere  with  the  separation  of  the  CU2O. 

Fehling's  Quantitative  Test  for  Grape-Sugar  is  an  improvement  on 
the  method  originally  suggested  by  Barreswill.  The  test  liquid  is  pre- 
pared by  dissolving  40  gms.  of  crystallized  sulphate  of  copper  in  160 
gms.  of  distilled  water,  and  mixing  this  solution  with  160  gms.  of 


SUGARS    ANT)    OTHER    C  A  RRO  H  Y  D  R  AT  ES  .  441 

neutral  tartrate  of  potassium  dissolved  in  a  little  water;  from  GOO  to 
700  gms.  of  solution  of  caustic  soda,  sp.  gr.  1.12,  are  then  added,  and 
sufficient  water  to  make  the  whole  measure  at  60°  F.  (15°  C)  1154.4 
c.c.  As  1  equivalent  of  glucose  (CgHijO^)  reduces  10  equivalents  of 
oxide  of  (iopjier  to  suboxide,  1  litre  of  the  above  solution  requires  5 
gms.,  or  10  c.c.  .05  gm.  of  grape-sugar. 

The  saccharine  solution  is  diluted  until  it  contains  not  over  1  per  cent, 
of  grape-sugar.  10  c.c.  of  the  test  are  diluted  with  4  c.c.  of  water,  heated 
to  boiling,  and  the  saccharine  liquid  gradually  added  until  it  ceases  to 
produce  a  red  precipitate  of  suboxide  of  co]iper ;  the  quantity  of  the 
liquid  used  contained  .05  gm.  of  sugar.  The  quantity  of  sugar  may 
likewise  be  calculated  from  the  amount  of  suboxide  of  copper  obtained, 
which  is  separated  by  filtration,  well  Avashcd,  and  dried.  10  equivalents 
of  protoxide  (CuO)  yield  5  equivalents  of  suboxide  (CugO) ;  the  weight 
of  equivalent  of  the  latter  being  142.8,  5  equivalents  weigh  142.8  X  5 
=  714;  the  equivalent  of  grape-sugar  (CgHjjOg)  weighs  180,  and  if  we 
■express  the  ascertained  weight  of  suboxide  of  copper  by  s,  the  ^\eight 
of  grape-sugar  =  x  is  calculated  by  the  following  proportion — 714  :  180 
=  5  :  X,  or  by  adding  |  and  j^  part  of  the  weight  of  the  suboxide. 

Fehling's  test  is  not  affected  by  pectin,  tannin,  or  mucilage,  but  when 
several  weeks  old  it  is  acted  on  by  acetic,  tartaric,  oxalic,  and  the  aro- 
matic acids.  In  small,  well-corked  vials,  if  protected  from  contact  with 
the  air,  it  keeps  well  for  some  time,  but  it  is  always  safest  to  prepare  it 
when  wanted  for  use;  the  copper  solution  may  be  kejDt  ready  for  mixing 
with  a  freshly  prepared  solution  of  the  tartrate,  and  with  the  caustic 
soda,  preserved  in  well-stoppered  vials.  Free  uric  acid  reduces  the  test 
liquid,  which  fact  must  not  be  lost  sight  of  in  analysis  of  urine,  which 
ought  to  be  used  quite  fresh. 

Cane  sugar  and  starch  cause  no  reaction  with  the  test,  but  ^^'hen  they 
have  been  previously  converted  into  grape  or  fruit  sugar  by  a  continued 
boiling  with  diluted  sulphuric  acid,  the  oxide  of  copper  will  be  reduced, 
and  from  the  ascertained  quantity  of  grape  sugar  95  per  cent,  indicates 
the  weight  of  cane  sugar  (CgHj,Og),  and  90  per  cent,  that  of  starch 

The  test  is  likewise  applicable  to  milk  sugar,  which  reduces  for  each 
equivalent  7  equivalents  of  oxide  of  copper,  so  tliat  1  litre  of  the  test 
liquid  requires  7.143  gms.  of  sugar  of  milk  for  its  reduction. 

Boettger's  Test. — A  tablespoonful  of  urine  and  of  sodium  solution, 
eoutaining  1  part  of  crystallized  carbonate  of  sodium  to  3  parts  of  water, 
is  boiled  with  as  much  officinal  nitrate  of  bismuth  as  will  cover  the  point 
of  a  knife;  glucose  imparts  a  grayish  or  black  color  to  the  nitrate. 
Albumen  is  to  be  previously  separated  by  coagulation ;  cane  sugar  and 
all  organic  substances  usually  present  in  urine  are  without  action. 

3Iulder's  Test. — Indigo  is  dissolved  in  strong  sulphuric  (better  Xord- 
hausen)  acid,  the  liquid  over-saturated  ^vith  carbonate  of  potassium,  to 
render  it  alkaline.  This,  when  used,  is  sufficiently  diluted  to  be  of  a 
light-blue  color,  and  boiled ;  if  now  a  trace  of  grape  or  fruit  sugar  be 
added,  the  blue  color  is  changed  to  green  and  pnrple ;  from  a  larger 
proportion  of  sugar,  the  color  passes  through  red  into  yellow.  If  after- 
wards the  liquid  is  shaken,  the  purple  passes  through  green  into  blue, 
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but  the  yellow  through  the  above  shades  into  green  or  greenish-blue. 
Cane  sugar  is  not  aifected. 

Vogel's  test  is  the  same  as  Mulder's,  litmus  being  substituted  for  indigo. 

LoewenthaV 8  Test. — 60  gms.  tartaric  acid,  240  gms.  crystallized 
NagCOg,  5  gms.  crystallized  Fe2Clg,  and  500  c.c.  hot  water  yield  a  solu- 
tion remaining  yellow  on  boiling,  but  turning  brown  with  a  trace  of 
glucose  and  separating  with  a  more  voluminous  precipitate. 

Peligofs  quantitative  determination  of  cane  sugar  is  based  on  the  solu- 
tion of  lime  in  sugar ;  ^i^iiO^^  dissolve  3CaO,  the  quantity  of  which 
is  determined  by  measure  analysis  with  H2SO4.  If  glucose  is  present, 
a  second  assay  is  made  with  boiled  solution  of  the  saccharate ;  the  grape 
sugar  is  destroyed  by  boiling,  and  the  result  indicates  cane  sugar ;  the 
difference  between  the  second  and  first  assay  expresses  the  grape  sugar. 

Ivunge's  Test. — Very  dilute  H2SO4,  evaporated  with  the  suspected 
solution  by  a  water-bath  to  dryness,  scarcely  colors  grape  sugar ;  with 
cane  sugar  a  black  spot  is  produced ;  a  similar  spot  also  with  starch  and 
some  other  compounds. 

Pettenkofer's  Test. — Bile  and  concentrated  HjSO^,  produce,  with  sugar, 
a  red  color. 

Maumene's. — Chlorine  at  a  temperature  at  and  above  boiling  water 
causes  a  brown  color,  deepening  to  black  on  drying.  Carbohydrates, 
like  lignin,  hemp,  linen,  cotton,  starch,  etc.,  suffer  a  similar  decomposi- 
tion. A  strip  of  white  woollen,  merino  (which  is  not  altered),  is  satu- 
rated with  a  solution  of  perchloride  of  tin  and  dried ;  a  single  drop  of 
a  saccharine  or  similar  solution  put  on  the  strip,  and  heated  over  a  lamp 
to  a  little  above  the  boiling  point  of  water,  instantly  effects  a  black  stain. 
Even  10  drops  of  diabetic  urine  in  10  c.c.  of  water  produce  a  brownish- 
black  color. 

0.  Schmidfs  Test. — 3PbO,Ac  and  NH3  produce,  in  solution  of  cane 
and  grape  sugar,  white  precipitates ;  on  boiling  the  latter  only  changes 
the  color  to  red. 

Sugar  in  Urine. — It  has  been  ascertained  by  Professor  Brlicke,  and 
corroborated  by  Dr.  Bence  Jones,  that  grape  sugar  is  a  normal  ingredi- 
ent of  urine,  and  it  is,  therefore,  necessary  to  determine  its  quantity  in 
disease ;  for  this  purpose  Fehling's  test  is  applicable,  the  inaccnracy  of 
which  arising  from  the  presence  of  uric  acid  may  be  removed  by  pre- 
cipitating the  urine  with  oxalic  acid  or  with  23-  of  its  measure  of  muri- 
atic acid  of  1.10  sp.  gr.,  setting  it  aside  for  24  hours  in  a  cool  place, 
after  which  time  it  contains  but  traces  (.0001  p.)  of  uric  acid. 

Owing  to  the  ammonia  contained  or  readily  formed  in  urine,  which 
keeps  some  suboxide  of  copper  in  solution,  Trommer's  test  does  not 
show  the  small  proportion  of  sugar  in  healthy  urine,  but  it  generally 
reacts  with  the  urine  of  pregnant  or  nursing  women.  Minute  quanti- 
ties of  sugar  are  not  indicated  by  Boettger's  test,  if  the  black  color  of 
bismuth  should  be  owing  to  the  formation  of  sulphuret ;  a  black  colora- 
tion will,  in  this  case,  also  be  obtained  by  digesting  the  urine  with 
levigated  litharge.  Heller's  test  is  the  most  reliable  for  detecting  very 
small  proportions  of  sugar,  but  in  a  deeply-colored  urine  the  changes 
produced  by  boiling  may  not  be  visible,  and  another  experiment  with 
Boettg-er's  test  be  advisable. 
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GIncomles. — This  term  is  :i|)|)lic(l  fo  those  organi<-  ])iMiicij)lc,s  which, 
by  ;i  jx'f'uliur  dccoinposition,  aro  resolved  into  L!:rai)u  sii^ar  (ghic-ose;  and 
all  ahered  or  new  principle.  This  ehangc  maybe  eileeted  :  1.  By  the 
action  of  mineral  acids  at  a  boiling  temperature.  2.  By  heating  the 
ghicoside  with  alkaline  solutions  or  baryta  water.  3.  By  the  action  at 
mean  temperatures  of  nitrogenizcd  principles  associated  with  the  gluco- 
sides  in  the  plants  |)r()ducing  them,  or  otherwise;  and  4.  By  yeast  and 
saliva.  Many  of  the  vegetable  acids  and  neutral  principles  described 
in  this  work  might  be  classified  as  glucosides,  but  as  this  peculiarity  in 
their  chemical  characters  is  less  obvious  and  characteristic  than  others 
by  which  they  are  generally  classified,  it  has  not  been  thought  best  to 
form  them  into  a  distinct  class,  but  by  way  of  illustration  and  for  con- 
venient reference  the  following  syllabus  of  some  jirinciples  capable  of 
this  classification  has  been  prepared. 

Syllabus  of  some  Glucosides. 


Product  beside 

Glucoside. 

Process. 

Glucose. 

Reaction. 

Gallo-taniiic 

acids. 

By  acids  t    . 

Gallic  acid  . 

C27Ho20„+4H20  =  SCvHoOs+CgHioOe. 

Arbiuin 

do.  X       . 

Hydrokinone     . 

C10H16O7+H2O  =  CoHeOa+CoHioOe. 

Colocynthin 

do. 

Colocynthein     . 

C6oH2l02.  +  H20  =  C44H,„0,2+'2CoH,206. 

Amygdalin  . 

By  emulsin  and 

Oil  of  bitter  almond 

CaiiHsTNOn+liHoO  =  C7H6O+HCN+ 

water 

&  hydrocyanic  acid 

liCGHi2O0. 

JEsculin 

By  acids. 

iEsculetin  . 

C2lHo40,3  +  3H20  =  C9H6O4  +  2C6H1.OC. 

Coiivallarin 

do. 

Convallaretin    . 

2C34H380n  +2H20=2Co8H2306+  2C6H,206 

Daphniii 

do.         .       . 

Daphnetin  . 

C31H34O19+4H2O  =  2CoH,20c+C,9Hi80n. 

Datiscin 

do. 

Datiscetin  . 

C42H34O24  =  C.30H10O12+C6H12O6. 

Digitalin  '•■    . 

do. 

Digitaletin 

C27H49015  +  2H20  =  2C6H12O6  +  C15H25O5. 

Glycyrrhizin 

do. 

Glycyrretin 

C24H3609+H20  =  C6H12G6+C18H2604. 

Helicin 

Acids,  emulsin, 
all^alies,  or 
yeast. 

By  acids 

Salicylol      . 

C31H1607+H20  =  C6H1206+C7H602. 

Jalapin 

Jalapinal     . 

C3lH50Ol6+5H2O  =  3C6Hl206  +  Cl3H2403. 

Populiu 

do.         .       . 

Benzoic  acid, 

Cl3Hl7(C-H50)07+H20  =  C6H12O6  + 

saliretin. 

C7H602+C7H60. 

Salicin . 

By  emulsin 

Saligenin    . 

C13H18O7  +  H2O  =  C6Hl206-|-Cm803. 

Solanin 

By  acids. 

Solanidin    . 

C43H7iNOio+3H20=3CcHi206-i-C25lT4iNO 

Thujin . 

do.          .       . 

Thujetin 

2C20H22Ol2+4H2O=2C„Hl2O6+C28H2sOl6 

Xanthorliamnin 

do. 

Rhamnetin 

C23H28O14+3H2O  =  2C6Hi206+CnHio06. 

Besides  this  class,  in  which  glucose  is  a  product,  there  are  others  in 
which  peculiar  sugars  are  formed,  and  others  in  which  the  decomposi- 
tions are  more  complex,  resulting  in  two  or  more  new  compounds ;  for 
descriptions  of  these  and  of  the  foregoing,  the  reader  is  referred  to  the 
principles  themselves,  as  treated  of  under  the  several  heads  of  organic 
neutral  principles  and  acids  ;  also  to  Gmelin's  Handbook  of  Chemistry, 
Cav.  Soc.  Edit.,  vol.  xv.,  p.  340. 

Syllabus  of  the  Saccharine  Group  of  INIedicines. 

Saccharum,  sugar;  from  sacchamm  officinarum. 

Expectorant  and  laxative ;  in  the  form  of  powder  and  syrup ;  mostly  a.s  a  vehicle 
and  corrective. 
Tlieriaca,   treacle,   molasses ;   the   concentrated   uncrystallizable  juice  of  saccharum 
officinarum. 
A  tenacious  excipient  for  pills,  may  be  purified  by  solution  in  alcohol  and  digest- 
ing with  animal  charcoal. 

*Kosmann's.        f  Also  by  spontaneous  fermentation.         %  Also  by  contact  with  emulsin. 
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Mel,  honey  ;  the  liquid  prepared  by  Apis  mellifica. 

Expectorant  with  more  active  medicines,  combined  with  astringents  in  gargles ;  as 
an  addition  to  poultices  and  as  a  vehicle  ;  a  factitious  article  is  made  from  Havana 
sugar. 
Saccharum  lactis,  lactin  ;  from  milk. 

Used  as  a  vehicle  for  powders,  which  are  required  in  a  very  fine  condition ;  has 
little  taste  and  is  very  hard ;  recently  used  as  food  for  feeding  infants ;  less  apt  to 
produce  acidity  than  cane  sugar. 
Glycyrrhiza,  liquorice  root ;  the  rhizoma  of  Glycyrrhiza  glabra. 
Extractum  glycyrrhizae. 

Expectorant ;  in  syrups,  as  a  vehicle  and  corrective  for  unpleasant  medicines ;  as 
constituent  for  pills. 

The  liquorice  ball  is  formed  into  sticks.     (See  Extracts.) 
Manna ;  the  concrete  juice  of  Fraxinus  ornus. 

Laxative.     In  syrujjs,  mostly  combined  with  senna  and  saline  laxatives. 
Mannitum,  mannite;  from  manna. 

Laxative  in  doses  of  5J  to  ^ij.     Used  as  a  vehicle  and  corrective. 
Ficus,  the  fig  ;  the  fruit  of  Ficus  carica. 

Laxative.     Used  in  confections.     (Conf  sennse.) 
Prunum,  prunes ;  the  dried  fruit  of  Prunus  domestica. 

Laxative.     Used  in  confections.     (Conf.  sennsc.)     In  Europe  as  a  popular  vehicle 
for  infusion  of  senna,  to  prevent  griping. 
Uva  passa,  raisins  ;  the  dried  fruit  of  Vitis  vinifera. 

Laxative.     Mostly  as  a  corrective  in  a  few  tinctures,  in  gruel,  etc. 
Cassia  fistula,  purging  cassia ;  the  fruit. 

Laxative.     The  pulp  is  employed  as  an  ingredient  in  conf.  sennse. 
Carotce  radix,  wild  carrot ;  the  root  of  Daucus  carota. 

Diuretic  and  laxative,  in  the  form  of  the  expressed  or  inspissated  juice;  also  as 
poultice. 

Honey  contains  uncrystallizable  fruit  sugar  and  grape  sugar;  the 
latter  is  apt  to  be  deposited,  on  standing,  in  a  granular  form ;  a  volatile 
odorous  princij)le  and  a  little  wax  are  generally  present.  For  medicinal 
use,  it  requires  clarifying.  This  is  accomplished  by  heating  it  in  a  suit- 
able vessel  to  a  very  moderate  degree,  and  maintaining  the  temperature 
till  it  ceases  to  separate  a  scum,  which  is  to  be  skimmed  off  as  it  rises 
to  the  surface. 

3fel  despumatum  is  also  prepared  by  adding  to  honey  an  equal  bulk 
of  water  and  a  little  tannin,  which,  on  being  precipitated  by  lime-water 
carefully  added,  carries  down  with  it  the  impurities ;  it  is  then  to  be 
evaporated  to  its  original  weight,  the  scum  being  carefully  removed. 


CHAPTER    III. 

CERTAIN  ANIMAL  PRODUCTS  USED  IN  MEDICINE. 

ALL  plants  and  animals  contain,  besides  the  ternary  proximate  prin- 
ciples consisting  of  C,  H,  and  O,  others  in  which  N  is  associated 
with  the  three  former  elements.  Mulder  was  the  first  to  prove  that 
these  vegetable  principles,  so  essential  for  the  sustenance  of  animal  life, 
are  not  materially  different  from  those  occurring  in  the  animal  kingdom, 
and  that  they  all  yield,  after  treatment  with  water,  alcohol,  ether,  dilute 
muriatic  acid,  and  strong  potassa  solution — protein,  which  he  ascertained 
has  the  composition  CggHgjjST^Ojo.     Liebig,  Dumas,  and  Cahours  calcu- 
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Iiiic  ;lic  rnriiiiil;i  C,^ir.„;X,.(), ,.  A  iiioiv  recent  analysis  by  Ijulx-i-kiilm 
oivcs  its  iorrniila  as  ^  V^"iii;'^;:-^in^  ^:;j'^'  U  ilenotin;^- an  atom  of"  univalent 
metal.  This  radical,  i(  was  a-seited,  yield-  with  S  and  I*  in  various 
pfoportioiis  those  proxiniaie  |»iiiiei|)le- w  liieli  have  received  the  name  of 
jtrolchi  coiiipoiinrls. 

It  has,  iiowcv<'r,  heen  pfoxcd  that  jirotein  is  al\\a\s  a  prfxhiet  of" 
decomposition,  diili'rinu;  iVom  theoriuinal  com|)oiuid  IVom  which  dei-ivod 
in  olhei"  respects  hcsidcs  the  ahsenee  of  S  and  1*;  the  relations  of  these 
bodies  to  each  otiicr  has  not  been  cleared  up,  thon^ih  it  seems  piobable 
that  they  are  copidatcd  compounds. 

Few  of  the  protein  compounds  occur  naturally  in  an  in-olnble 
condition;  they  are  mostly  met  with  in  a([ue()us  solution  from  which 
they  are  readily  separated  in  an  insoluble  form  by  aid  of  heat  (Coai^uhi- 
tion).     They  arc  characterized  by  the  fbllowini^  reactions: — 

Alkalies  dissolve  them,  separathig  all  or  a  portion  of  sulphur;  cold 
nitric  acid  colors  them  yellow,  forming  xanthroproteinic  acid ;  concen- 
trated nuiriatic  acid  in  the  presence  of  air  produces  a  violet  or  blue 
color ;  iodine  solution  a  yell(»w  coloration  ;  su<iar  and  concentrated  H^,S(J, 
generate  a  brio-ht-red  color,  similar  to  the  one  produced  with  Ijiliaiy 
acids ;  a  similar  color  is  also  obtained  by  a  solution  of  protouitrate  of 
mercury  containing  nitrous  acid  (Millon's  test).  Their  solutions  in 
acetic  acid  are  precipitated  by  neutral  salts  and  by  ferro-  and  ferricyanide 
of  potassium.  With  the  salts  of  many  hea\y  metals,  they  form  insoluble 
compounds,  mostly  containing  the  [)rotein  lx)dy,  acid,  and  base;  this 
explains  the  adaptation  of  alljumen  and  the  allied  principles  as  antidotes 
in  poisoning  by  corrosive  sublimate,  blue  vitriol,  and  other  salts. 

Prolonged  boiling  with  mineral  acids  or  alkalies  decomposes  them 
into  leucina,  tyrosina,  and  various  other  products,  which  are  also  formed 
by  their  putrefaction.  Chromic  acid  and  binoxide  of  manganese  M'ith 
H,SO^  evolve  volatile  acids  of  the  composition  CnH^O^,  hydrocyanic 
and  benzoic  acids. 

Protein  compounds  in  a  putrefying  condition  act  as  ferments  to  many 
organic  compounds,  and  on  that  account  their  removal  by  coagulation 
or  precipitation  with  alcohol  is  provided  for  in  many  permanent  phar- 
maceutical preparations. 

Protein  has  been  prescribed  by  physicians  as  a  nutritive  tonic  and  in 
the  treatment  of  impetigo  capitis.  Dose,  for  young  children,  5  grains^ 
three  times  a  day.  As  it  is  a  subject  of  controversy  by  chemists,  the 
remedy  may  be  called — 

Pure  Insoluble  Albumen. — Mix  white  of  egg  with  its  own  bulk  of 
water,  filter  and  evaporate  at  104°  F.  to  the  original  bulk  ;  then  add  a 
concentrated  solution  of  caustic  potash ;  the  whole  soon  forms  a  trans- 
lucid,  yellowish,  elastic  mass;  this  is  to  be  broken  up,  exhausted  by 
eold  water,  avoiding  exposure  to  the  air,  then  dissolve  it  in  boiling  water 
or  boiling  alcohol,  and  precipitate  the  albumen  by  acetic  acid  or  phos- 
phoric acid. 

The  largest  supply  of  albumen  is  from  the  blood  of  animals.  In 
Pestli  and  Xorth  Germany  it  is  used  as  a  mordant  for  dyeing  yarns  and 
cloth.  The  serum  which  separates  when  the  blood  coagulates  is  largely 
albuminous.     3000  ibs.  of  blood  vield  about  110  ft)s.  of  albumen. 
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Syllabus  of  the  Protein  Compounds. 


Name. 


Albumen 


Casein 


Legumin  or  vege- 
table casein 

Crystallin 


HsemoglobuUn 


Fibrin 


Syntonin 


Emulsin,  s.  synap- 
tas 


Myrosin 
Aleuron 
Vitellin 


Source. 


In  eggs,  blood,  chyle,  pus, 
and  other  excretions  and 
secretions,  and  in  the 
juices  of  plants. 


Description,  etc. 


In  milk ;  probably  also  in 
some  other  animal  secre- 
tions. 


In  the  seeds  of  Legnmi- 
nosse,  and  in  oily  seeds. 

In  the  lens  of  the  eye. 


In  the  blood  corpuscles. 


In  the  plasma  of  blood ; 
sometimes  in  exuda- 
tions. 


In  the  fibrilles  of  muscles. 


In     almonds    and    other 
seeds. 


In  white  and  black  mus- 
tard. 

In   the   albumen  of   nut- 
meg and  other  seeds. 

In  the  yelk  of  birds'  eggs. 


Coagulates  between  130°  and  170°  F. ; 
rendered  uncoagulable  by  evapora- 
tion in  direct  sunlight,  but  when 
evaporated  in  diffused  daylight,  is 
soluble ;  if  it  has  become  uncoagu- 
lable, it  may  be  restored  to  solubility 
by  small  quantities  of  acetic,  tartaric, 
citric,  or  formic  acids;  precipitates 
most  of  the  salts  of  the  eartlis  and 
heavy  metals  (antidote  to  corrosive 
sublimate,  etc.).  Turns  polarized 
light  to  left ;  contains  from  .7  to  1.7 
per  cent.  S. 

Coagulates  in  the  form  of  a  skin  upon 
the  surface  of  its  solution,  by  acids 
and  by  rennet  in  flocks ;  precipitated 
by  MgSO^  and  CaClj.  Contains  .8  to 
1  per  cent.  S. 

Coagulates  on  evaporation  in  films,  in 
behavior  almost  identical  with  ani- 
mal casein. 

Precipitated  by  COj,  not  by  rennet; 
coagulates  not  below  195° ;  the  fil- 
trate from  it  is  acid  ;  readily  reduced 
to  an  impalpable  powder ;  resem- 
bles in  many  respects  the  globulin  of 
blood. 

Known  only  in  combination  witli  hcema- 
tin  ;  soluble  in  aqueous  ether ;  coag- 

'  ulates  at  about  760° ;  forms  by  the 
influence  of  light  and  air  hcema-crys- 
iallin,  colorless  or  red  crystals,  which 
are  not  precipitated  by  HgCljjAgl^O,, 
or  2Pb,Ac: 

Coagulates  spontaneously  in  the  air; 
contains  1.2  per  cent.  S,  and  some 
Fe ;  the  coagulation  retarded  by 
KNO3  and  salts  of  the  alkaline 
earths ;  promoted  by  beating ;  forms 
while  putrefying  soluble  albumen. 

Coagulates  spontaneously  in  the  air; 
becomes  gelatinous,  and  dissolves  in 
water  containing  yoVo  HCl.  Muscles 
contain  various  protein  compounds 
coagulating  at  different  temjjera- 
tures. 

Not  precipitated  by  Ac,  precipitated  by 
alcohol ;  decomposes  amygdalin  into 
HCy,  etc. ;  loses  this  property  by  heat, 
but  not  when  heated  in  the  drv  state 
to  212°. 

Decomposes  myronic  acid  into  oil  of 
mustard  and  sugar ;  loses  this  prop- 
erty by  heat  and  strong  alcohol. 

Crystalline ;  more  or  less  soluble  in 
water,  acids,  alkalies,  glycerine,  and 
syrup. 

Resembles  fibrin,  but  does  not  decom- 
pose HjOg. 
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Syllabus  of  the  Protein  Compounds — (Continued). 


Name. 


Ichthidin, 
Ichthulin, 
Ichthin,  and  f 
Emydin  J 
Glutin 


Zymome,  s.  coagu- 
lated vegetable 
albumen 

Gliadin 


j  Mucin  (see  page 
j       448) 


Source. 


In  the  eggs  of  fishes  and 
amphibii 

In  wheat,  rye,  and  other 
cereals. 


The  residue  of  crude  glu- 
ten after  boiling  with 
alcohol. 

The  portion  of  gluten  sol- 
uble in  boiling  alcohol 
and  precipitated  by  wa- 
ter. 

In  the  mother-liquor  of 
gliadin. 


Description,  etc. 


Crystalline  or  granular. 


Left  on  washing  wheat  flour  with  water 

to  remove  starch ;  consists  of  three  or 

four  compounds;  the  nourishing  part 

of  flour. 
Soluble  in  alkalies,  in  HPO3  and  Ac ; 

after   heating  to   212°,  insoluble   in 

NH3 ;  softens  with  water. 
Soluble  in  acids  and  alkalies ;  causes  the 

formation  of  dough  on  kneading  flour 

with  water. 

Soluble  in  water,  not  precipitated  by 
HgClj  and  lead  salts ;  insoluble  in 
acetic  acid. 


Tests. — The  physician  has  frequent  occasion  in  the  examination  of 
urine  to  search  for  albumen  and  mucus  (which  is  modified  albumen), 
among  the  abnormal  constituents  of  that  secretion. 

To  test  urine  for  albumen,  it  should  be  slowly  heated  in  a  test-tube  to 
boiling.  Unless  the  urine  is  very  alkaline,  it  will  coagulate  and  separate 
in  flakes.  The  precipitate  may  consist  of  phosphates,  which  will  readily 
dissolve  in  a  little  nitric  acid,  though  if  the  acid  is  added  in  excess,  it 
will,  after  dissolving  the  phosphates,  throw  down  albumen,  if  present. 

If  a  precipitate  is  produced  by  nitric  acid,  and  none  by  boiling,  an 
excess  of  uric  acid  is  probably  present.  If  the  urine  was  alkaline,  this 
precipitate  may  be  albumen,  as  an  excess  of  alkali  prevents  its  precipi- 
tation by  heat.  To  confirm  this  test,  it  is  recommended  to  wash  this 
precipitate,  and  dissolve  it  in  a  little  potash  solution,  then,  on  the  addi- 
tion of  1  or  2  drops  of  the  cupropotassic  tartrate,  a  rich  violet  color  is 
obtained,  unless  the  solution  is  too  dilute. 

For  the  estimation  of  albumen,  Boedeker  measures  its  solution  in 
acetic  acid  with  an  aqueous  solution  of  1.309  gm.  ferrocyanide  of  potas- 
sium in  1000  c.c. ;  each  c.c.  precipitates  .01  gm.  albumen. 

Besides  the  bodies  enumerated  in  the  above  syllabus,  there  are  many 
protein  compounds  found  in  various  healthy  and  morbid  secretions, 
which  are  as  yet  little  known,  and  may  probably  be  modifications  of 
some  above  enumerated.  Though  they  are  of  little  interest  to  the 
pharmacist,  we  append  a  syllabus  of  the  most  important. 
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Modified  Albuminous  Peinciples. 


Name. 

Source. 

Description,  etc. 

Para-albumen 
(of  Scherer) 

In  the  liquid  of  dropsical 
ovaries. 

Scarcely  turbid  on  boiling ;  by  Ac  and 
heat,  floccules  which  cannot  be  fil- 
tered clear ;  the  precipitate  by  alco- 
hol soluble  in  water. 

Meta-albumen 

In  dropsical  liquids. 

The  solution  in  Ac  not  precipitated  by 
KCfo ;  precipitated  by  HCl,  not  by 
Ac. 

Coagulates  at  162^  by  H^SO^  and  HNO3, 
not  by  HCl,  Ac,  or  HPO3 ;  alcoholic 
precipitate  soluble  in  water ;  used  of 
late  years  in  treatment  of  disease. 

Not  precipitated  by  heat,  KCfo,  HgClj, 
or  tannin ;   precipitated  by  alcohol. 

Pancreatin 

Mucin    (see  page 

447) 

In  the  pancreatic  liquid. 

In  the  secretion   of   the 
mucous  membranes. 

soluble  in  water,  by  Ac  insoluble  in 

Pyin 

In  pus. 

No  jarecipitate  by  heat ;  precipitated  by 
Ac,  alcohol,  PbOAc,  and  HgCl^. 

Animal  Products  used  in  Medicine  containing  Protein 

Compounds. 


Name. 


Ovum,  egg 


Lac       vaccinum, 
cow's  milk 


Serum  lactis,  whey 


Butyrum,  butter 


Caro,  meat 


Source. 


Phasianus  galli. 


Bos  taurus. 


From  milk  by  boiling  with 
.1  per  cent,  alum,  T, 
wine,  etc.,  and  straining. 

The  fat  of  cow's  milk. 


The  flesh  of  various  ani- 
mals. 


Description,  etc. 


Consists  of  ovi  testa  (90  to  96  per  cent. 
CaCOj),  now  rarely  if  ever  used  in 
medicine;  ovi  albumen  (about  SSHjO, 
12  albumen,  sugar,  carbonates),  used 
for  clarifying  syrups,  etc.,  and  for 
emulsionizing ;  ovi  vitellus  (about  16 
vitellin,  30  fat  with  color,  52  HjO, 
IJ  ashes),  used  for  emulsionizing 
oils  and  oleoresins. 

Contains  4  casein,  3.5  fat,  5.25  milk 
sugar,  .7  salts,  87  HgO ;  used  as  a 
dietetic,  rarely  as  a  vehicle  for 
medicines. 

Contains  the  sugar,  salts,  and  water  of 
milk ;  used  as  a  dietetic  in  certain 
diseases,  and  as  a  vehicle. 

Used  in  ointments  as  an  elegant  sub- 
stitute for  lard  ;  ung.  hydrarg.  oxidi 
and  ung.  hydrarg.  nitr.  made  with 
butter,  keep  very  well.  (See  Amer. 
Jour.  Pharm.,  xxx.,  103.) 

Contains  kreatina,  kreatinina,  sarkina, 
inosit,  organic  salts,  chlorides,  phos- 
phates, extractive  albumen,  syntonin, 
fibres,  72  to  80  per  cent,  water. 
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GENERAL   OBSERVATIONS. 


Eggs. — When  used  for  the  clarification  of  syrups,  etc.,  in  pharmacy, 
the  albumen  of  eggs  must  be  dissolved  in  the  cold  liquid,  which  is  to 
be  gradually  heated  to  the  boiling  point.  The  coagulum  incloses  mechan- 
ically the  impurities  suspended  in  the  liquid. 

The  yelk  is  preferred  for  emulsionizing  oleoresinous  and  volatile  oils ; 
for  this  purpose  it  is  much  better  ada]3ted  than  the  albumen  or  gum- 
arabic,  owing  to  its  containing  a  considerable  portion  of  a  fat  oil  in 
which  the  volatile  oils  are  soluble. 

The  shell  or  testa,  powdered  and  levigated,  is  considered  more  accept- 
able to  delicate  stomachs  than  other  forms  of  carbonate  of  lime,  being 
very  intimately  mixed  with  a  small  proportion  of  organic  matter. 

Eggs  are  often  desired  by  the  sick  and  convalescent,  and  are  some- 
times allowable ;  there  are  one  or  two  forms  of  acute  disease  in  which 
they  may  be  used  with  advantage.  In  cholera  infantum,  the  stomach 
I  being  irritable  and  the  digestive  process  exceedingly  imperfect,  the  yelk 
of  an  egg  that  has  been  boiled  till  it  is  dry  (15  minutes  or  more), 
and  reduced  to  a  fine  powder,  may  be  appropriated  by  the  infant  in 
divided  portions  without  aggravating  the  intestinal  irritation.  In  cases 
of  dysentery  of  a  low  type,  Avhich  frequently  occur  in  malarial  dis- 
tricts, where  the  patient  is  visited  with  fearful  prostration,  and  the 
demand  for  support  is  imperative,  and  the  stomach  rejects  the  ordinary 
nutriment,  the  cessation  of  vomiting  and  nausea  may  often  be  brought 
about  by  the  administration  of  the  yelk  of  an  uncooked  egg  taken  in 
an  unbroken  state  from  the  shell,  or  from  a  wineglass  containing  a  little 
iced  water  or  brandy  and  water. 

iSTo  animal  product  is  more  universally  employed  in  domestic  economy 
and  in  the  preparation  of  articles  of  diet  for  the  sick ;  perhaps  none  is 
more  really  useful  except  milk. 

Oil  of  Eggs. — Under  this  name  a  preparation  is  prescribed  in  some 
parts  of  England,  and  on  the  continent  of  Europe,  as  an  emollient  for 
sore  nipples  and  excoriations,  and  it  is  sometimes  called  for  in  this 
country.  It  may  be  prepared  by  gently  heating  yelks  of  eggs  until 
they  coagulate  and  the  moisture  evaporates ;  then  breaking  into  frag- 
ments, digesting  in  boiling  alcohol,  filtering  while  hot,  and  evaporating. 
The  Paris  Codex  directs  the  yelks  to  be  exhausted  with  ether.  A  dozen 
eggs  yield  about  an  ounce.  This  oil  contains  sulphur,  and  was  formerly 
used  to  "cut"  mercury. 

Milk  is  the  natural  and  invariable  food  of  the  mammalia  during  in- 
fancy, and  its  properties  adapt  it  perfectly  to  this  use,  besides  fitting  it 
for  innumerable  dietetic  applications.  It  is  one  of  the  disadvantages 
of  residing  in  large  cities  that  this  indispensable  article  is  often  fur- 
nished in  a  diluted  state  or  of  inferior  quality. 

By  examination  under  the  microscope,  the  oily  ingredient,  in  exceed- 
ingly minute  globules,  is  seen  floating  in  the  serous-looking  white  fluid  ; 
being  lighter  than  the  liquor  in  which  they  are  suspended,  a  portion  of 
these  rise  to  the  surface  by  standing,  carrying  with  them  some  casein, 
and  forming  cream. 

The  quantity  of  cream  ordinarily  varies  from  5  to  22  per  cent,  by 
29 
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measure,  though,  as  obtained  from  certain  very  superior  cows,  the  pro- 
portion is  much  greater.  The  milk  from  which  cream  is  separated  is 
called  skhn-milk. 

Koumiss. — This  article  was  originally  prepared  from  the  milk  of 
mares  by  the  Tartars ;  but  all  that  is  used  in  this  country  is  prepared 
from  the  milk  of  cows ;  by  adding  milk,  sugar,  and  brewer's  yeast  to 
coVs  milk,  fermenting  in  open  vessels,  removing  the  butter  and  casein 
which  rise,  and  bottling  while  fermentation  is  quite  active.  For  full 
particulars,  see  a  paper  upon  this  subject  bv  Dr.  L.  Wolif,  Amer.  Jour. 
Pharm.,  1880,  p.  291. 

Buttermilk  approaches  skim-milk  in  composition,  but  contains  even 
less  of  the  fatty  globules.  Dr.  Gloninger,  of  Philadelphia,  informs  me 
that  he  has  found  it  a  valuable  corrective  of  nausea,  in  the  case  of 
drunkards ;  Dr.  Wm.  Ashmead  also  uses  it  in  the  treatment  of  dyseu- 
tery.  Its  use  as  an  application  to  "  sunburn"  is  well  known  to  country 
people. 

Curds  and  ichey  are  made  up  of  all  the  elements  of  milk,  but  the 
form  in  which  they  exist  is  changed  by  the  addition  of  the  rennet ;  the 
curd  contains  most  of  the  fatty  globules,  while  the  whey  consists  of  the 
suo-ar  of  milk  and  salts  in  solution.  ^Vhey  is  sometimes  used  with  sue- 
cess  as  a  diet  for  young  infants  whose  digestion  is  impaired  so  that  they 
cannot  bear  any  of  the  ordinary  forms  of  milk  diet.  Mixed  with  wine 
it  is  also  a  grateful  diet  for  adults  in  low  forms  of  disease.  (See  Ap- 
j)e7idix.) 

Cream  cheese  consists  of  the  moist  curd  which  has  been  deprived  of 
the  greater  portion  of  whey  by  pressure. 

Ordinary  cheese,  which  contains  little  or  much  of  the  oily  ingredient 
of  milk,  according  as  it  contains  the  cream  or  is  made  from  skim- milk, 
is  made  by  precipitating  the  curd,  and  subjecting  it  to  great  pressure. 

The  lactometer  is  an  apparatus  for  finding  the  sjjecific  gravity  of  milk, 
w^hich,  although  it  varies  from  1.008  to  1.031,  should  reach  nearly 
1.030.  Skim-milk  is  heavier,  so  that  it  will  bear  dilution  with  a  little 
water  to  bring  it  to  the  normal  specific  gravity.  The  absence  of  the 
<3ream  is,  however,  so  easily  detected  by  the  blue  tinge  of  color,  and 
want  of  the  characteristic  rich  taste,  that  this  variation  in  the  instrument 
is  of  little  account.  The  specific  gravity  is  not  usually  marked  on  the 
instrument,  but  the  degrees  of  dilution  instead,  which,  of  course,  are 
only  approximative.  The  microscope  forms  the  best  test  for  the  purity 
and  richness  of  milk,  showing  the  proportion  of  the  oil-globules. 

Full  directions  for  the  quantitative  analysis  of  milk,  and  tables  of  its 
relative  richness  as  modified  by  circumstances,  will  be  found  in  Dr. 
Hassell's  work  on  Adulterations  in  Food  and  Medicine. 

Solidified  milk  may  be  prepared  by  adding  to  112  lbs.  of  fresh  milk 
28  ft)s.  of  white  sugar,  and  a  ^  ounce  of  bicarbonate  of  sodium,  and 
evaporating  on  a  water-bath  at  a  temperature  much  below  boiling. 
The  arrangements  for  stirring  must  be  such  as  to  prevent  too  much 
agitation,  which  would  churn  the  cream  into  butter.  A  current  of  air 
should  be  established,  over  the  surface  of  the  evaporating  pans. 

Solidified  milk  is  extensively  introduced  into  commerce  in  tablets, 
and  put  up  in  tin  boxes,  in  a  granular  condition.     It  dissolves  with 
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facility  in  warm  water ;  the  milk  produced  from  it  is  quite  superior  to 
much  that  is  met  with  on  shipboard  and  elsewhere,  and  is  found  to  be 
an  exceedingly  useful  article,  especially  for  infants  disordered  by  ordi- 
nary milk,  or,  from  other  causes,  requiring  to  be  weaned. 

Analysis  of  6  specimens  of  condensed  milk,  by  L.  Kofler,  are  given 
on  page  457,  vol.  42,  Amer.  Jour.  Pharm.,  by  which  it  appears  to  be  a 
very  reliable  preparation,  yielding  the  full  average  of  cream. 

One  pound  will  make  3  quarts  of  rich  pure  milk.  For  tea,  coffee, 
or  chocolate,  it  can  be  put  upon  the  table  and  used  as  sugar,  but  should 
be  allowed  to  dissolve  in  the  cup  a  moment  before  being  stirred,  as  the 
cream  globules  will  then  remain  unbroken.  For  young  children,  a 
tablespoonful  dissolved  in  a  teacupful  of  water  is  sufficient. 

Oil  of  butter  is  the  name  given  to  a  good  emollient,  perhaps  slightly 
astringent  preparation,  w^ell  adaj^ted  to  treating  the  summer  complaint 
of  children.  It  furnishes  a  suitable  vehicle  for  the  smaller  doses  of 
calomel,  or  mercury  with  chalk,  and  opium,  so  much  prescribed  in  that 
complaint.  It  is  made  by  warming  butter  floating  on  water,  and  when 
it  is  fluid  skimming  it  ofli*  for  use. 

Meat. — The  domestic  uses  of  meat  and  its  apj^lication  for  nourish- 
ment are  well  known ;  by  long-continued  boiling  in  water  all  its  soluble 
constituents  will  dissolve,  leaving  behind  only  the  fibre  and  a  small 
quantity  of  earthy  phosphates. 

Liebig's  Broth. — Liebig  has  recommended  a  broth  for  convalescents, 
which  is  prepared  by  chopping  J  lb.  of  beef,  mixing  it  Avell  with  |- 
drachm  table  salt,  4  drops  muriatic  acid,  and  18  oz.  distilled  water, 
macerating  for  1  hour,  and  straining  through  a  fine  hair  sieve  without 
expression.  Dose,  a  teacupful.  It  contains  all  the  soluble  constituents 
of  meat  together  with  the  hsematin;  the  muriatic  acid  aids  in  digestion. 
This  preparation  is  rendered  more  palatable  and  is  found  to  agree  with 
the  stomach  better  if  filtered,  its  appearance  is  also  much  improved. 

Extr actum  carnis,  preserved  juice  of  meat,  may  be  made  by  subjecting 
beef  in  iron  cylinders  heated  by  steam  to  a  temperature  of  220°  for 
about  3  hours;  on  cooling,  the  small  amount  of  juice  obtained  solidifies, 
and  may  be  freed  from  fat.  This  is  introduced  into  small  tin  cans, 
which  are  heated  till  the  air  is  expelled,  and  then  soldered  to  exclude 
the  atmosphere.  By  the  addition  of  4  parts  of  boiling  water  this  will 
make  a  strong  beef-tea.  The  various  manufacturers  of  this  and  similar 
preparations  have  modified  processes  for  extracting  and  preserving  the 
soluble  parts  of  beef,  each  claiming  superiority  for  his  own,  some  pre- 
ferring liquid  and  others  the  solid  form.  Hager  recommends  that  ex- 
tract of  beef  should  be  regarded  as  below  standard  if  it  contains  more 
than  22  per  cent,  of  moisture,  and  over  27  per  cent,  of  matter  insoluble 
in  alcohol  .833  sp.  gr.  Gallotannic  acid  should  not  precipitate  more 
than  20  per  cent,  of  its  weight,  and  should  not  yield  more  than  8  per 
cent,  argentic  chloride. 

Kreatin  is  the  name  applied  to  those  principles  which  form  the  chief 
part  of  the  cell-walls  of  horn  and  epithelium.  They  contain  about  50 
per  cent.  C,  nearly  1 7  per  cent.  N,  and  5  per  cent.  S  (in  hair) ;  by  con- 
tinued boiling  with  dilute  sulphuric  acid,  leucina  and  tyrosina  are 
formed ;  concentrated  muriatic  acid  produces  gradually  a  violet  color. 
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nitric  acid  a  yellow,  and  sugar  with  sulphuric  acid  a  red  color.     Caustic 
alkalies  render  the  cells  more  distinct. 

Horn  is  not  now  used  in  pharmacy,  except  for  preparing  some  utensils, 
scale-dishes,  spatulas,  spoons,  and  scoops,  which  are  adapted  to  cases 
where  metal  would  be  corroded. 

GELATINOUS   PRINCIPLES. 

Two  varieties  have  been  distinguished :  one  occurring  in  bone  and 
animal  membranes,  epidermis,  fish-bladders,  etc.,  called  collagen  or  osseine, 
which  yields  on  prolonged  boiling  with  water  gelatine  or  common  glue ; 
it  is  not  precipitated  by  alum,  sulphate  of  aluminium,  ferric  chloride, 
triacetate  of  lead,  or  protonitrate  of  mercury ;  gelatinizing  in  the  pres- 
ence of  alum  is  prevented  by  acetic  and  other  acids ;  the  addition  of 
nitric  acid  keeps  the  solution  in  a  liquid  form ;  the  so-called  liquid-glue 
is  made  in  this  manner.  It  is  a  test  for  tannin,  with  which  it  produces 
an  insoluble  precipitate. 

The  other  kind,  chondrogen,  is  contained  in  permanent  cartilage,  and 
yields  by  continued  boiling  with  water  chondrin,  a  glue,  which  is  pre- 
cipitated by  the  above-named  salts. 

The  purest  natural  form  of  collagen  is  isinglass,  which  is  found  in 
commerce,  prepared  from  the  swimming-bladder  of  the  sturgeon  and 
other  fish.  Gelatine  is  the  basis  of  a  variety  of  artificial  preparations 
used  as  food. 

The  solubility  of  glue  in  glycerine  is  deserving  attention  as  a  means 
of  suspending  remedies  of  an  unpleasant  character ;  while  in  analysis,  a 
solution  in  glycerine  would  be  permanently  kept  in  good  condition  as  a 
quantitative  test  for  tannic  acid.  (See  paper  of  Prof.  J.  M.  Maisch  in 
Amer.  Jour.  Pharm.,  vol.  42,  fol.  518.) 

IchthyoGolla.  [Isinglass.) — Numerous  articles  are  met  with  in  our 
markets  under  this  name.  One  of  the  cheapest  is  that  called  jish-glue, 
used  almost  exclusively  for  clearing  coffee,  as  a  substitute  for  white  of 
egg;  this,  I  believe,  is  identical  with  the  New  England  isinglass 
described  as  being  prepared  from  the  air-bladder  of  the  common  hake 
{Gadus  merluGcius),  which,  being  macerated  in  water  a  little  while,  is 
then  taken  out  ancl  passed  between  rollers,  by  Avhich  it  is  pressed  into 
thin  ribbons  of  several  feet  long,  from  li-  to  3  inches  in  width.  It  is 
an  inferior  variety,  unfit  for  internal  use.  (See  Report  by  C.  T.  Carney, 
Proceedings  Amer.  Pharm.  Assoc,  1857.) 

Russian  Isinglass  is  met  with  principally  in  the  form  of  sheets,  or 
folded  into  compact  and  twisted  forms,  called  staples.  Sometimes  it  is 
in  fine  shreds.  In  sheets  and  shreds  it  is  esteemed  the  best,  but  is  very 
expensive,  and  on  that  account  mostly  superseded  by  the  articles  next 
to  be  described. 

Cooper's  Gelatine  comes  in  sheets  9  inches  long  and  3J  wide,  and 
about  ^  inch  thick,  in  a  very  light  opaque  form,  nearly  white  color,  and 
marked  with  the  nets  on  which  they  have  been  dried ;  sometimes  these 
are  cut  up  into  small  pieces. 

French  Gelatine  is  in  cakes  which  are  rather  smaller,  very  thin,  and 
quite  transparent,  similarly  marked  by  the  drying  nets ;  sometimes  it  is 
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iiii|Mirl('(l  ill  sliiwls,  ])Ut  up  in  hoxcs  witli  dirfftions  for  us*-.  Jt  i.s  reailily 
cliiiilicd,  :in<l  niaUcs  a  n-ood  jelly.  S(iiiictiiii<>  tin-  l'"i"<ii<'li  i-  colon-*! 
red;  this  varieiv  is  i)i>\v  lai';r<'l\'  imported  Iroiii  (icriiiaiiy. 

( '().ir\s  >Sji(ir/:/iii;/  (ulafnic  is  a  siiperiiir  article,  piit  up  in  packapes, 
and  extensively  introduced  lliroii<.di(»nt  the  I'nited  States. 

In  the  |)reparation  of"  jellies  i'roin  ( 'oojx-r's  or  the  French  variety,  tlie 
.«oaIvin<i:  of  the  platine  j)revious  to  making  the  jelly  is  made  nwess'irv 
hv  the  slight  taste  they  acfpiii-e  at  the  snrfaec  or  jxiint  of  c<»nta<-t  with 
the  air  and  moisture.  It  shouM  he  soaked  at  least  an  hour  in  cold  water, 
which  should  then  he  thrown  away,  and  the  j^elatilie,  Mf'tei"  di"aining  a 
little,  is  tit  for  use. 

Calves'  feet  are  still  in  request  by  many  who  l.cljeve  L'^elatiue,  as 
manufactured  from  ordinary  animal  tissue-,  to  he  aitont'ther  inferior. 
The  crfracf  of  (■(tins  feet,  pi"e])aivd  hv  John  Mackay,  of  J'Minhurjjrh, 
t|ioii<i:h  not,  when  first  dissolved,  furnishing;'  so  cleai-  a  .jelly  as  some 
others,  is,  when  clarified  by  white  of  ejz;}!:,  exceed in<i;ly  brilliant,  and  |)o.s- 
sesses  a  peculiar  softness  and  richne.ss  upon  the  jndate,  which  ccjunoLs- 
scurs  recognize  as  that  of  the  true  calves'  feet  jelly. 

Court-Piaster  and  Isinrjlass  Plaster. 

This  popular  and  useful  plaster  has  the  merit  of  neatness  aud  faeilits' 
of  application,  adhering  readily  on  the  application  of  moisture.  By 
some  manufacturers  it  is  made  by  coating  sheets  of  silk  or  other  fine 
material  with  a  solution  of  New  England  isinglass  (fish  glue);  by 
(iihers  the  finest  Russian  isinglass  is  applied^  and  the  choice  of  a  superior 
(juality  of  silk,  and  the  application  to  it  of  a  balsamic  varnish  to  render 
the  unspread  surface  impervious  to  moisture,  insures  a  better  plaster. 

The  original  Listou's  isinglass  plaster,  or  gum-cloth,  was  made  by 
spreading  several  coats  of  strong  solution  of  isinglass  in  very  dilute 
alcohol  over  the  surface  of  animal  membrane,  previously  prepared  for 
the  purpose  from  the  peritoneal  meml)rane  of  the  ca?cum  of  the  ox. 

The  following  is  an  approved  recipe  for  isinglass  plaster  : — 

Take  of  Isinglass ,5J. 

Water t'o^'iij- 

Dissolve  with  heat — 

Benzoin 5i.i- 

Alcohol f,3ij. 

Dissolve,  strain,  and  mix  the  2  solutions  together,  and,  with  a  l>rush, 
apply  several  coats  of  this  mixture,  while  it  is  kept  fiuid  ijy  a  gentle 
heat  to  silk  stretched  on  a  frame ;  each  successive  coat  being  allowed  to 
dry  before  ap])lyiug  the  next.  Then  paint  a  layer  of  the  following  solu- 
tion on  the  other  side  of  the  silk  : — 

Venice  tur]>entine 5.1- 

Tincture  of  benzoin f5ij- 

Mix. 

Black  aud  flesh-colored  silk  are  both  used  for  comt-plaster. 
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Os  (Bone). — Bones  were  formerly  officinal  for  their  uses  in  the  prep- 
aration of  bone  phosphate  of  calcium,  and  the  phosphates  of  sodium  and 
ammonium ;  they  are  also  used  in  preparing  animal  charcoal.  Bones 
consist  of  gelatinous  tissue,  into  which  earthy  and  saline  matters  have 
been  deposited  until  they  have  acquired  solidity  and  firmness.  By  soak- 
ing in  muriatic  acid,  the  phosphate  and  carbonate  of  calcium  are  dis- 
solved, and  the  osseine  is  left  as  a  tough,  flexible,  nearly  transparent 
mass,  having  nearly  the  same  form  as  the  bone. 

Fel,  U.  S.  P.  (Bile). — This  is  a  yellow-greenish,  viscid,  oily  liquid,  with  a 
bitter  taste,  followed  by  a  sweetish  after-taste,  which  is  separated  from  the 
blood  of  animals  by  the  liver,  and  collected  in  the  gall-bladder.  It  is 
entirely  miscible  with  water,  and  its  solution  froths  like  one  of  soap. 
Its  composition  varies  with  different  animals,  but  it  consists  mainly  of 
two  salts  of  sodium,  in  which  that  base  is  combined  with  two  remarkable 
nitrogenized  substances,  choleic  and  cholic  acids ;  another  constituent  is 
a  peculiar  crystallizable  fatty  substance  called  cholesterin.  With  nitric 
acid  it  shows  a  peculiar  polychrome,  depending  on  its  coloring  matters ; 
sugar  and  sulphuric  acid  produce  a  red  color  the  result  of  a  reaction  with 
the  biliary  acids  and  their  derivatives. 

Inspissated  ox-gall  {Fel  bovinum  Insplssatum)  is  occasionally  pre- 
scribed in  dyspeptic  affections  connected  with  habitual  costiveness.  It 
is  prepared  for  use  by  being  heated  and  strained,  and  then  evaporated 
in  a  water-bath,  or  by  well-managed  radiated  heat,  to  a  pilular  consist- 
ence— 100  parts  yield  15.  The  dose,  when  thus  inspissated,  is  from  5 
to  10  grains. 

Ox -gall  is  also  much  used  as  a  detergent,  and  in  a  refined  or  clarified 
condition  is  adapted  to  the  use  of  landscape  painters  as  a  delicate  green 
pigment. 

Sodii  Choleinas — Choleinate  of  Sodiimi — has  been  used,  though  a 
preparation  which  has  no  claim  to  being  a  pure  chemical  salt ;  the  mode 
of  preparing  it  from  animal  gall  is  as  follows :  The  fresh  ox-gall  is 
evaporated  to  one-half,  slimy  and  coloring  matters  are  precipitated  by 
an  equal  bulk  of  alcohol,  the  filtrate  is  treated  with  animal  charcoal,  the 
alcohol  distilled  off,  and  the  residue  washed  with  ether.  The  choleinate 
of  soda  then  remains  behind  as  a  white,  somewhat  sticky  mass,  of  a 
penetrating  odor,  and  a  peculiar,  sweetish,  afterwards  bitter  taste ;  it  is 
easily  soluble  in  water,  and  dissolves  albumen  and  casein. 

Being  a  natural  constituent  of  bile,  it  has  been  employed  with  success 
in  affections  where  a  tonic  with  particular  tendency  to  the  biliary  organ 
is  desired.     The  dose  is  from  5  to  15  grains,  two  to  four  times  a  day. 

Pepsinum  Saccharatum,  U.  S.  P.     (Saccharated  Pepsin.) 

Pepsin,  the  digestive  principle  of  the  gastric  juice,  obtained  from  the 
mucous  membrane  of  the  stomach  of  the  hog,  and  mixed  with  powdered 
sugar  of  milk. 

Saccharated  pepsin  is  a  white  powder  of  a  slight  but  not  disagreeable 
odor  and  taste,  and  a  slightly  acid  reaction.  It  is  not  completely  soluble 
in  water,  leaving  floccules  of  pepsin  floating  in  the  solution,  which,  hoM'- 
ever,  dissolve  on  the  addition  of  a  small  quantity  of  hydrochloric  acid. 
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Strong  tiu'biclity  of  the  acidulated  solution  indicates  tlie  presence  of 
mucus,  which  also  imparts  to  the  saccharated  pepsin  a  disagreeable  odor 
and  taste,  and  will  eventually  impart  to  it  an  ammoniacal  odor. 

1  part  of  saccharated  pepsin,  dissolved  in  500  parts  of  water  acidulated 
with  7.5  parts  of  hydrochloric  acid,  should  digest  at  least  50  parts  of 
hard-boiled  egg-albumen  in  5  or  6  hours  at  a  temperature  of  38°  to  40° 
C.  (100°  to  104°  F.). 

Pepsin  is  the  name  given  to  a  neutral  principle  obtained  from  the 
gastric  juice  of  animals,  and  which,  associated  Avith  lactic  and  muriatic 
acids,  has  the  property  of  digesting  certain  kinds  of  food.  As  it  would 
be  impossible  to  collect  the  gastric  juice  from  living  animals  for  the 
purpose  of  extracting  the  pepsin  for  use  in  medicine,  recourse  is  had  to 
the  little  tubes  ujDon  the  inner  surface  of  the  stomach,  in  which  it  is 
secreted.  Some  of  the  processes  apply  to  the  lining  membrane  of  the 
stomach  of  calves  and  sheep ;  others  to  the  porous  parts  of  the  stomach 
of  the  hog,  an  omniverous  animal  approaching  nearer  to  man  in  the 
digestive  function.  Freed  from  the  glandulous  membrane,  these  are 
cut,  and  repeatedly  macerated  with  water  for  24  hours.  The  older  proc- 
esses directed  that  the  filtered  liquids  be  precipitated  by  sugar  of  lead, 
the  precipitate  washed  with  water,  decomposed  by  sulphuretted  hydro- 
gen, filtered,  evaporated  by  a  very  gentle  heat  to  a  syrupy  consistence, 
and  mixed  with  alcohol ;  pepsin  is  slowly  precipitated  as  a  white  volu- 
minous mass,  which  is  washed  with  alcohol  and  dried. 

At  the  date  of  the  third  edition  of  this  work,  the  American  market 
was  chiefly  supplied  with  pepsin  from  abroad ;  but  when  the  value  of 
the  remedy  began  to  be  recognized,  the  ingenuity  of  American  jjliarma- 
cists  was  exerted  in  perfecting  processes  for  its  production. 

Of  several  modified  processes  which  have  from  time  to  time  been 
published,  that  of  Mr.  Wittich,  originally  published  in  Pjluger's  Archives, 
consisted  in  macerating  the  bruised  and  minced  mucous  membranes  in 
concentrated  glycerine ;  after  24  hom-s  it  was  acidulated,  and  found  to 
be  capable  of  digesting  fibrin  rapidly.  Pepsin  was  separable  from  this 
on  dilution,  filtration,  and  the  addition  of  alcohol.  Dr.  L.  S.  Beale,  as 
long  ago  as  1858,  described,  in  Archives  de  Medecine,  a  process  which 
consisted  of  quickly  drying  on  plates  of  glass  the  mucus  expressed  from 
the  stomach-glands,  powdering  the  dried  mass,  and  preserving  it  in 
stoppered  vials ;  of  this,  -^-^  of  a  grain  are  said  to  dissolve  100  grains 
of  coagulated  albumen. 

From  this  powder  an  easily-filtered  solution  of  great  activity  can 
be  prepared.  Dr.  Beale  uses  a  portion  of  this  solution  with  glycer- 
ine in  preparing  tissues  for  dissection  and  examination  under  the  mi- 
croscope. 

To  Emil  Scheffer,  of  Louisville,  Kentucky,  belongs  the  credit  of 
having  solved  the  problem  of  an  economical  and  effective  process  for 
the  preparation  of  pepsin,  both  in  the  form  of  powder  and  in  that  of 
liquid,  and  the  articles  now  manufactured  by  him  are  justly  esteemed  as 
meeting  the  demand  for  an  artificial  aid  to  the  digestive  process.  In 
several  papers  in  the  Amer.  Jour.  Pharm.,  vol.  xlii.,  p.  98,  vol.  xliii., 
and  vol.  xl.,  he  gives  the  results  of  numerous  experiments  on  the  prep- 
aration and  properties  of  pepsin.     The  best  method  of  separating  it 
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from  the  extraneous  matters  with  which  it  is  associated  affords  a  product 
nearly  free  from  impurities,  and  possessing  the  solvent  powers  of  the 
natural  gastric  juice.  This  process  depends  upon  the  insolubility  of 
pepsin  in  saturated  solution  of  common  salt.  The  mucous  membrane 
of  the  hog's  stomach  is  dissected  off,  chopped  finely,  and  macerated  for 
several  days  with  frequent  stirring  in  water  acidulated  with  muriatic 
acid ;  the  liquid  is  then  separated  from  the  stomach  and  set  aside  for  10 
to  12  hom's,  until  the  mucus  has  settled;  common  salt  (chloride  of 
sodium)  is  then  added  until  the  liquid  is  saturated.  After  standing  a 
short  time,  the  pepsin  separates  and  floats  on  the  sm-face ;  this  can  be 
readily  removed  with  a  spoon,  and  should  then  be  placed  on  a  paper 
filter  to  drain.  Finally,  it  is  submitted  to  strong  pressure,  to  free  it,  as 
far  as  possible,  from  the  salt  solution.  When  removed  from  the  press 
and  dried  spontaneously,  this  pepsin  is  a  tough  substance,  resembling 
parchment  paper,  varying  from  a  dim  straw-yellow  to  a  brownish -yellow 
color. 

For  dispensing,  the  pepsin,  fresh  from  the  press,  is  triturated  to  pow- 
der with  a  weighed  quantity  of  sugar  of  milk  (lactin).  This  powder 
is  reweighed  after  having  been  au-dried,  and  the  amount  of  pepsin  it 
contains  is  found  by  cleducting  the  weight  of  the  lactin  employed. 
Finally,  the  powder  is  tested  by  ascertaining  how  much  coagulated 
albumen  it  will  dissolve  at  a  temperatm-e  of  100°  F.  in  from  5  to  6 
hours ;  sufficient  sugar  of  milk  is  then  added  to  result  in  a  preparation 
of  such  a  strength  that  1  grain,  dissolved  in  1  fluidounce  of  water  with 
6  drops  of  muriatic  acid,  will  dissolve  50  grains  coagulated  albumen  at 
a  temperatm'e  of  100°  F.  Under  the  name  of  pepsin  fortior  an  article 
8  times  the  strength  of  saccharated  pepsin  is  prescribed. 

Recently  precipitated  pepsin,  as  prepared  by  the  above  process,  is  very 
soluble  in  water ;  when  dried,  however,  and  put  into  water  it  swells 
like  glue,  but  dissolves  only  slowly  and  in  small  quantities.  The 
aqueoiLS  solution  has  a  nearly  neutral  reaction,  is  coagulated  by  boiling, 
and  precipitated  by  alcohol,  tannin,  bichloride  of  mercury,  and  salts  of 
lead  and  copper.  It  has'  little  action  on  coagulated  albumen,  but  the 
addition  of  a  little  muriatic  acid  develops  its  solvent  powers  and  renders 
it  soluble.  The  digestive  power  of  the  solution  seems  to  be  greatest 
when  it  contains  about  6  drojDS  of  acid  (sp.  gr.  1.17)  to  the  fluidotmce; 
a  larger  proportion  increases  the  time  requu-ed  to  effect  the  solutions  of 
the  albumen.  According  to  Scheffer,  1  grain  of  purified  pepsin  in  4 
ounces  of  acidulated  water  dissolves  500  grains  of  coagulated  albumen 
at  a  temperatm-e  of  105°  F.  in  6  hours.  At  a  temperature  of  75°  only 
400  grains  are  dissolved  after  18  hours.  If  the  amount  of  pepsin  is 
increased,  the  time  of  solution  is  not  proportionately  diminished,  but 
the  pepsin  seems  to  communicate  its  digestive  power  to  the  dissolved 
albumen  (peptone  or  albumenose),  so  that  practically  its  solvent  action 
is  almost  unlimited.  If,  for  example,  500  grains  of  coagulated  albu- 
men are  dissolved  in  4  fluidounces  of  water  acidulated  by  the  aid  of  a 
minimum  quantity^  of  pepsin,  and  an  equal  volume  of  acidulated  water 
is  added,  a  digestive  fluid  is  produced,  quite  as  energetic  as  the  first. 
By  adding  to  this  solution  an  equal  volume  of  saturated  salt  solution, 
we  shall  obtain  a  copious  white  separate,  which  dissolves  in  water,  form- 
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I  ing  a  solution  not  coapjulated  l:)v  heat,  but  precipitated  by  alcohol  sloMJy, 
and  by  bichloride  of  mercury  and  chloride  of  sodium.  The  solution  in 
water  has  a  slight  acid  reaction,  Ijut  does  not  act  on  coagulated  albumen. 
On  adding  a  few  drops  of  hydrochloric  acid,  however,  it  manifests  di- 
gestive powers  similar  to  pepsin  itself.  In  one  experiment,  h  a  grain 
of  pepsin  dissolved  240  grains  of  coagulated  albumen ;  the  solution 
yielded  on  the  addition  of  chloride  of  sodium  a  precipitate,  A\hich 
weighed  Avhen  dry  12  grains.  This  jieptone  precipitate  M^as  foimd  capa- 
ble of  dissolving  1200  grains  of  coagulated  albumen;  the  solution 
yielded  120  grains  peptone  precipitate,  1  grain  of  which  was  capal^le  of 
I  dissolving  further  about  25  grains  coagulated  albumen.  It  M'oukl  seem, 
from  experiments  made  with  some  of  the  so-called  ciystal  pepsins,  that 
some  slight  modification  of  the  above  process  is  the  method  adoj^ted  in 
preparing  them,  and  it  should  be  noted  that  these  crystal  pepsins  are 
very  prone  to  decompose  and  lose  after  a  time  their  power  of  dissolving 
egg  albumen,  and  become  entirely  inefficient.  Pepsin  as  prepared  by 
Scheifer  contains  a  small  proportion  of  chloride  of  sodium.  AVheu 
freed  from  this,  it  loses  to  a  very  considerable  extent  its  solvent  powers. 
The  addition,  however,  of  a  larger  quantity  of  salt  does  not  seem  to 
promote  its  activity ;  on  the  contrary,  if  the  amount  exceeds  5  grains  to 
the  ounce,  its  digestive  action  is  decidedly  retarded.  Alcohol  in  all  pro- 
portions diminishes  the  solvent  powder  of  pepsin.  If  the  amount  is 
greater  than  20  per  cent,  of  the  fluid,  the  albumen  is  scarcelv  at  all 
acted  upon,  but  acquires  the  peculiar  sour  odor  which  characterizes  dis- 
charges from  a  stomach  overloaded  with  beer  or  wine. 

A  small  quantity  of  carbonate  of  soda  will  precipitate  pepsin  from 
its  solution  unchanged  ;  a  larger  quantity  redissolves  the  precipitate,  but 
so  modifies  it  that  it  no  longer  possesses  digestive  powers.  The  alkaline 
solution  becomes  putrid,  and  acts  on  coagulated  albumen  only  after 
putrefaction  sets  in  with  development  of  a  genuine  fecal  odor.  The 
alkaline  solution,  however,  will  act  on  partially  digested  albumen. 

In  regard  to  its  stabilits^,  the  experiments  of  Scheffer  go  to  show  that 
all  watery  solutions  of  pepsin  undergo  changes  which  in  a  short  time 
render  them  inert.  Even  strongly  acidulated  solutions,  although  they 
did  not  undergo  putrefaction,  became  in  a  few  weeks  inactive  and  were 
no  longer  precipitated  by  chloride  of  sodium.  Liquid  pepsin  prepared 
with  glycerine  retains  its  efficiency  for  a  longer  period.  The  precipitated 
pepsin,  when  kept  in  a  moist  state  or  mixed  with  sugar  of  milk,  as  in 
saccharated  pepsin,  seems  to  retain  its  properties  perfectly,  specimens 
examined  after  12  months  proving  to  have  lost  nothing  of  theii'  strength. 


458  FERMENTATION,    ALCOHOLS     AND    ETHERS. 

CHAPTER    IV. 

FERMENTATION,  ALCOHOLS  AND  ETHERS. 

FERMENTATION  is  the  process,  whether  spontaneous  or  artificially 
induced,  by  which  the  ternary  compounds  considered  in  Chapter 
II.  are  decomposed,  and  resolved  into  more  stable  and  unorganized 
forms.  It  has  been  stated,  in  describing  these,  that  under  the  influence 
of  diastase,  a  peculiar  principle  found  in  germinating  seeds  and  buds, 
the  insoluble  principle,  starch,  becomes  converted  into  the  more  soluble 
dextrin  and  grape  sugar ;  also  that,  under  the  influence  of  chemical  agents, 
a  similar  change  may  be  made  to  take  place  in  cane  sugar  and  in  lignin. 

Associated  with  these  ternaiy  principles,  we  find  constantly  in  plants 
nitrogenized  or  quaternary  principles  treated  of  in  the  last  chapter, 
which,  by  favoring  these  changes,  are  continually  tending  to  the  produc- 
tion of  grape  or  fruit  sugar  and  to  their  further  metamorphose  into 
alcohol  and  carbonic  acid. 

The  circumstances  necessary  to  produce  fermentation  are,  a  solution 
containing  starch  or  sugar,  at  a  moderate  elevation  of  temperature,  say 
from  70°  to  90°  F.,  which,  however,  rises  as  the  process  proceeds ;  and 
a  ferment,  or  nitrogenized  j^rinciple  itself  in  a  state  of  decomposition. 
The  juice  of  the  apple  furnishes  one  of  the  most  familiar  illustrations 
of  the  presence  of  these  indispensable  conditions.  We  have  in  that 
liquid  the  ternary  compounds  associated  with  vegetable  albumen,  a 
nitrogenized  material  capable  of  playing  the  part  of  a  ferment,  and 
at  the  season  of  the  year  when  the  juice  is  extracted,  the  requisite  eleva- 
tion of  temperature.  As  a  consequence,  fermentation  takes  place.  The 
vegetable  albumen  absorbs  oxygen  from  the  air,  runs  into  decomposi- 
tion, sets  the  whole  of  the  starchy  and  saccharine  constituents  of  the 
juice  to  fermenting,  and  they  are  converted  into  alcohol,  Avhich  is  present 
in  the  resulting  cider,  and  carbonic  acid,  which  is  given  ofi",  producing 
the  well-known  frothing  of  the  liquid. 

In  the  production  of  wine,  we  have  another  instance  of  spontaneous 
fermentation — the  exjjressed  juice  of  the  grape,  set  aside  in  large  casks, 
undergoes  spontaneously  the  necessary  change ;  if  the  sugar  is  in  excess, 
and  the  nitrogenized  matter  deficient,  a  sweet  "wine  is  produced ;  if  these 
conditions  are  reversed,  and  the  whole  of  the  sugar  is  changed  into 
alcohol,  a  dry  wine  results.  If  the  wine  is  bottled  before  the  alcohol 
has  been  produced  in  suflicient  proportion  to  coagulate  the  albumen,  the 
process  goes  on  after  it  has  been  corked  up,  the  carbonic  acid  is  confined, 
and  a  sparkling  wine  results. 

The  composition  of  alcohol  is  expressed  by  the  formula  C2HgO,  and 
its  production  by  the  decomposition  of  grape  sugar  is  thus  explained  : 
1  equivalent  of  grape  sugar  =  CgHigOg,  is  broken  up  into  2  of  alcohol, 
C2HgHO,  +  2  of  carbonic  acid,  COg,  thus — 

9C2H3O  p  XT    o 

2C0,      =C, Oi 


FERMENTATION,    AI.COHOT.S     AND     ETHERS.  459 

This  breaking  up  of  sugar  into  alcohol  and  carbonic  acid  is,  however, 
never  complete ;  a  small  portion  of  the  sugar  is,  imder  these  circum- 
stances, always  converted  into  glycerine,  mannite,  succinic,  and  other 
acids ;  fusel  oil  or  amylic  alcohol  is  likewise  a  product  of  fermentation, 
mough  the  precise  conditions  under  which  these  bodies  are  formed  are 
jtuiknown. 

The  acetic  fermentation  consists  in  the  oxidation  of  alcohol  l>y  long 
exposure  to  the  air  in  a  very  divided  condition  and  the  removal  of  a  por- 
ion  of  the  hydrogen,  or  in  contact  with  ferments,  as  when  cider  is  allowed 
0  remain  in  open  casks  until  it  passes  into  vinegar.  Under  the  head  of 
iceta,  the  preparation  of  vinegar  for  use  as  a  menstruum  in  pharmacy 
is  spoken  of,  as  also  its  substitution  by  diluted  acetic  acid. 

The  lactic  and  butyric  fermentations  are  produced  in  milk  by  the 
action  of  the  nitrogeuized  principle,  casein,  upon  sugar  present  in  the 
whey.     (See  also  Malic  Acid.) 

The  viscous  fermentation  takes  place  in  certain  complex  saccharine- 
and  mucilaginous  mixtures  by  the  action  of  ferments ;  its  results  are 
carbonic  acid,  hydrogen,  alcohol,  lactic  acid,  and  mannite. 

Fermentation  is  artificially  produced  in  the  process  of  manufacturing 

most  of  the  spirituous  liquors  and  beer ;  the  insoluble  yellowish  viscicl 

matter  deposited  from  the  infusion  of  malt  in  the  process  of  making 

beer,  called  jeast,  fenne7itum  cerevisice,  is  the  best  substance  for  producing 

!  the  "  catalytic  "  effect  in  starchy  and  saccharine  solutions.     Added  to  an 

I  infusion  of  rye  and  Indian  corn,  it  produces,  by  fermentation,  the  so- 

\  called  rye  whiskey ;  to  potatoes  ground  to  pulp  and  mixed  with  hot 

'  water,  potato  spirits ;  to  molasses,  rum,  etc.     In  each  case  a  portion  of 

I  malt  is  used  to  facilitate  the  process  by  furnishing  diastase. 

Halt  is  barley  which  has  been  steeped  in  water  till  much  swollen  and 

I  softened,  and  then  piled  in  heaps,  to  undergo  a  species  of  fermentation, 
|:  or  rather  germination,  during  which  a  portion  of  its  starch  has  passed 
j  into  sugar  and  become  soluble,  and  the  peculiar  ferment  before  mentioned 
■•as  diastase  is   produced;    the  seed  is  then  kiln-dried,  to  destroy  its 

vitality. 

Malt  liquors  are  obtained  by  subjecting  malt  to  infusion  with  water, 

mixing  this  Avith  a  due  proportion  of  hops,  which  give  the  taste  and 

t  tonic  properties,  and  subjecting  to  the  requisite  fermentation.     Under 

II  the  head  of  medicated  wines,  a  recipe  is  given  for  wine  of  tar,  or  Jew's 
I  beer,  a  medicated,  fermented  liquor. 

j      The  so-called  neutral  siveet  spirit,  or  neutral  spirit,  is  wliiskey,  which 
I  has  been  largely  diluted  and  rectified  by  passing  through  charcoal,  which 
abstracts  from  it  the  fusel  oil :  when  redistilled  it  ranges  from  first  to 
fourth  proof  in  strength. 

Holland  gin  is  manufactured  from  malted  barley,  rye  meal,  and  hops, 
and  distilled  from  juniper  berries,  to  Avhich  it  owes  its  flavor.  The 
Schiedam  Schnapps,  so  extensively  advertised,  is  stated  to  be  Holland 
gin,  of  good  quality,  though  an  inferior  article  is  also  sold  under  that 
name.  Arrack  is  the  spirit  from  the  fermentation  of  rice ;  it  possesses 
a  peculiar  flavor,  the  origin  of  which  has  not  been  divulged. 

The  origin  of  alcohol  and  other  spirituous  liquors  which  have  appa- 
rently no  foreign  odor,  can  be  found  out  by  agitation  of  about  2  fluid- 
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ounces  of  the  liquor  with  5  grains  of  caustic  potassa  dissolved  in  a  little 
water,  and  subsequently  evaporating  until  about  IJ  to  2  fluidrachins 
remain,  which  residue  is  to  be  mixed  Avith  about  70  minims  of  dilute 
sulphuric  acid,  when  the  characteristic  odor  will  be  immediately  dif- 
fused ;  the  origin  of  the  spnit  obtained  from  grain  is  thus  unmistakably 
discovered. 

Table  of  the  Proportion,  by  measure,  of  Alcohol,  8p.  gr.  .825,  contained 
in  100  jxirts  of  the  Liquids  named. 

Wines. 

Cincinnati 9.00 

Currant  T\-ine 20.55  (?) 

Gooseberry  wine  ....  11.84 

Orano-e     "       "     .     .     .     .  11.26 

Elder               "     .     .     .     .  8.79 

Cider  (strong)       ....  9.88 

"      (weak) 5.21 

Burton  ale 8.88 

Edinburgh  ale      ....  6.20 

Brown  stout 6.80 

London  porter      ....  4.20 

Small  beer 1.28 

Brandy 55.39 

AVhiskey  (Irish)  ....  52.20 

Eum  .  ' 53.68 

Gin 51.78 


Wines. 

Port  (strongest)    ....     25.83 

"     (weakest) 

19.00 

Madeii-a  (strongest) 

24.42 

"         (weakest) 

19.24 

Sherry  (strongest) 

19.81 

"      (weakest) 

18.00 

TenerifFe      .     .     . 

19.79 

Lisbon     .     .     . 

18.94 

Malaga   .     .     . 

17.26 

Claret  (strongest) 

17.11 

"      (weakest) 

12.91 

Malmsey      .     . 

16.40 

Sauterne      .     . 

14.22 

Burgundy    .     . 

14.57 

Hock.     .     .     . 

12.08 

Champagne 

12.61 

These  figures,  which  are  compiled  from  the  tables  of  Brande  and  others,  are,  of 
course,  only  approximatiye.     They  are  believed  to  be  generally  too  high. 

Properties  of  Common  or  Ethylic  Alcohol  and  its  Derivatives. 


Product 


Alcohol,  absolute 
alcohol,  ethylic 
alcohol,  C2H6O 


Ether,        ethylic 
ether,  (C2H5)20 


Nitric  ether, 
C,H,NO, 


Process. 


From  the  fermentation  of 
sugars  by  distillation. 


Description,  etc. 


By  the  decomposition  of 
alcohol  by  HjSO^, 
H3ASO,,  H3PO4,  SbCls, 
SnClj,  ZnCla,  etc.,  with 
the  aid  of  heat. 


By  distilling  250  grms. 
each  of  alcohol  and 
HN'Oa,  sp.  gr.  1.40,  and 
33  erms.  urea. 


Sp.  gr.  .794 ;  boiling  point  172°  F. ;  not 
solidifiable  by  cold ;  combines  with 
water  with  condensation,  burns  with 
blue  flame  ;  chemically  indiflerent ; 
replaces  in  some  compounds  water 
of  crystallization ;  solvent  for  resins, 
volatile  oils,  most  fats,  sugars,  alka- 
loids, organic  acids,  alkalies,  their 
sulphides  and  cyanides,  many  salts, 
iodine,  and  some  other  elements. 

Colorless  liquid ;  odor  penetrating ; 
taste  sweetish,  burning ;  sp.  gr.  .712 ; 
boils  at  95°  ;  crystallizes  at  — 48° ; 
very  inflammable  and  volatile  ;  dan- 
gerously explosive  when  mixed  with 
O ;  soluble  in  9  parts  water ;  dis- 
solves 3^  water ;  solvent  for  I,  Br,  P, 
and  a  few  salts,  all  fats,  volatile  oils, 
many  resins,  alkaloids,  etc. 

Colorless  liquid  ;  odor  pleasant ;  taste 
sweetish ;  boils  at  185° ;  detonates 
violently  at  a  higher  heat ;  sp.  gr. 
1.112 ;  burns  with  white  flame ;  sol- 
uble in  alcohol ;  nearly  insoluble  in 
water. 
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Properties  of  Common  or  Ethylic  Alcohol,  etc. — (Continued). 


Product. 


Process. 


Description,  etc. 


Xiti-fHis  ether,  hy- 
ponitrous  ether, 


H  y  d  r  0  b  r  o  m  i  c 

ether,  bromide 

of  ethyl, 

QHjBr 
Sulphovinic  acid, 

C2H6SO4 


Heavy  oil  of  wine, 
s.  oleum  fether- 
eum,  C2H6SO4 
+  C2H5SO4 

Light  oil  of  wine, 
C,Ha 


Aldehyde,  acetal- 
dehyde,  C2H4O 


Acetic  acid, 
HaHsO,= 

Acetic  ether, 
C,H,C,H,0, 


By  conducting  gaseous 
NO3  into  alcohol ;  by 
distilling  HNO3  and 
alcohol  with  Cu  or  with 
FeCL. 


By  distilling  alcohol,  po- 
tassium bromide,  and 
sulphuric  acid. 

From  H2SO4  and  alcohol 
at  about  200°,  and  re- 
moving excess  of  H2SO4 
by  BaCOs 


By  distilling  alcohol  with 
much  H2SO4 ;  by  the 
dry  distillation  of  sul- 
phovinates. 

By  the  decomposition  of 
heavy  oil  of  wine  with 
water  or  alkalies. 


By  the  oxidation  of  alco- 
hol ;  by  distilling  dry 
formiate  with  acetate  of 
lime. 

By  the  slow  oxidation  of 
alcohol  and  aldehyde. 

By  the  distillation  of  an 
acetate  with  H2SO4  and 
alcohol,  and  separating 
by  NaCl  or  Kj^Ac. 


Pale  yellowish  liquid ;  odor  fruit-like 
and  vinous ;  taste  burning  ;  poison- 
ous when  inhaled ;  .sp.  gr.  .947  ;  boil- 
ing point  57.5° ;  very  inflammable ; 
burns  with  white  flame;  soluble  in 
alcohol ;  sparingly  soluble  in  water ; 
decomposes  spontaneously. 

Colorless,  very  volatile  liquid ;  not  in- 
flammable ;  hot,  saccharine  taste ;  sp, 
gr.  1.42 ;  boils  at  104°  F. 

Clear,  oily  liquid  ;  strongly  acid ;  sol- 
uble in  alcohol  and  water ;  insoluble 
in  ether  ;  easily  decomposed  by  heat 
into  H2SO4  and  ether  when  concen- 
trated, or  alcohol  when  dilute ;  salts 
soluble  in  alcohol  and  water. 

Yellowish  oil ;  sp.  gr.  1.13 ;  boiling 
point  535° ;  odor  penetrating ;  readily 
soluble  in  alcohol  and  ether ;  decom- 
posed in  contact  with  water  into  sul- 
phuric acid  and  light  oil  of  wine. 

Colorless  oil,  lighter  than  water ;  de- 
composed spontaneously  into  etherin, 
long,  tasteless,  and  inodorous  needles, 
and  etherole,  pale  yellowish  oil;  sp. 
gr.  .921 ;  persistent  aromatic  odor  ; 
both  soluble  in  alcohol  and  ether. 

Colorless  licpid ;  odor  ethereal ;  sp.  gr. 
.79;  boiling  point  71°;  inflammable; 
soluble  in  all  proportions  of  water, 
alcohol,  and  ether. 

See  Products  of  Distillation  of  Wood. 


Colorless  liquid ;  odor  and  taste  fruit- 
like, penetrating  ;  sp.  gr.  .91 ;  boiling 
point  1 65° ;  very  inflammable  ;  sol- 
uble in  alcohol  and  7J  parts  water. 
To  detect  alcohol  in  ether  add  to  the 
suspected  ether  an  equal  bulk  of 
glycerine  in  a  test-tube,  shake  up 
well ;  any  alcohol  present  will  be 
seized  upon  by  the  glycerine,  and 
diminish  the  bulk  of  the  ether  under 
examination. 


Medicinal  Peeparations  from  Alcohol  and  its  Derivatives. 

Alcohol.  vSp.  gr.  .820.  Used  in  the  preparation  of  ether,  collodion,  certain  tinctures, 
for  "  cutting  "  castor  oil,  for  preparing  resinous  and  other  tinctures,  some  extracts, 
and  fluid  extracts. 

Alcohol  dilutum.  Sp.  gr.  .928.  Used  for  preparing  most  tinctures,  extracts,  and  some 
fluid  extracts. 

Alcohol  amylicum.  Sp.  gr.  .818.  Boils  from  268°  to  272° ;  used  principally  to  pre- 
pare valerianic  acid  by  means  of  oxidizing  agents. 

^Ether.     Sp.  gr.  .750 ;  sp.  gr.  of  vapor  2.5S6.     Colorless,  volatile,  highly  refractive. 

JSther  fortior.  Sp.  gr.  not  exceeding  .725.  Used  for  preparing  collodion,  and  for 
some  other  purposes. 
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Oleum  Eethereum  (oil  of  wine).  Used  only  for  preparing  Hoffmann's  anodyne.  Its 
anodyne  effects  are  similar,  or  superior,  to  those  of  ether. 

Spiritus  setheris.     Ether,  30  parts ;  alcohol,  70  parts. 

Spiritus  fetheris  compositus  (Hoffmann's  anodyne).  Stronger  ether,  30  parts;  alcohol 
67  parts ;  ethereal  oil,  3  parts.  Nearly  colorless  liquid ;  odor  ethereal  and  aTomatic  ■ 
becoming  milky  with  water. 

Sjiiritus  fetheris  nitrosi  (sweet  spirit  of  nitre).  Colorless  or  yellowish  liquid ;  odor  fra- 
grant, fruity,  without  pungency ;  boiling  point  156°  to  158° ;  sp.  gr.  .823  to  .825  • 
soluble  in  all  proportions  in  water,  alcohol,  and  ether. 

^Spiritus  cetheris  cMoridi,  s.  spiritus  sali-s  duleis.  From  XaCl  8,  MnOa  3,  H2SO4  6,  andi 
alcohol  24  parts ;  distil  21  p.  Its  composition  is  not  definitely  known.  Colorless, 
neutral ;  odor  sweetish,  aromatic ;  becomes  turbid  with  Avater.  Used,  like  similar 
compounds,  as  refrigerant,  diuretic,  and  diaphoretic. 

^ther  aceticus,  s.  naphtha  acetis.  Used,  like  the  other  ethers,  chiefly  in  hysterical  com- 
plaints.    Dose,  gtt.  10  to  1 5,  and  more. 

jSpiritus  cetheris  acetici.  Acetic  ether,  1  part ;  alcohol,  3  parts.  Colorless,  neutral ;  odor, 
taste,  and  use  of  acetic  ether,  but  milder. 

Spiritus  vini  gallici.  Obtained  by  distilling  the  spirit  from  ivines.  Should  contain 
from  48  to  55  per  cent,  alcohol. 

Spiritus  frumenti.  Obtained  from  distillation  of  fermented  grain.  Should  contain 
from  50  to  58  per  cent,  alcohol. 

Alcohol. 

TliLS  useful  solvent  is  obtained  by  distillation  from  whiskey  (Spiritus 
frumenti,  U.  S.  P.),  which,  as  j^rocured  from  the  farmers,  is  generally 
the  product  of  the  distillation  of  fermented  infusion  of  Indian  corn 
{Zea  mays),  mixed  with  rye ;  the  smallest  proportion  of  the  latter  ingre- 
dient that  answers  well  is  1  part  to  2  of  the  corn.  A  "mash"  may  con- 
sist of  20  bushels  of  grain,  viz. :  14  Indian  corn,  4  rye,  2  malt;  34 
gallons  of  water  are  added  to  each  bushel  of  grain ;  after  dilution  with 
water  to  cool,  it  contains  1  bushel  in  50  gallons.  The  temperature  for 
^'mashing"  varies  from  158°  to  190°.  50  gallons  of  the  beer  yield 
about  4  gallons  of  whiskey :  sometimes,  however,  the  yield  is  but  3| 
gallons  from  each  bushel  of  grain.  ,  Some  distillers  of  alcohol  make 
theu'  own  whiskey,  Avhile  others  buy  it.  In  the  Western  States,  much 
of  the  whiskey  is  produced  by  the  fermentation  and  distillation  of  the 
refuse  from  flom*  or  grist-mills.  The  whiskey  is  inspected  by  an 
officer  appointed  by  the  State  government,  whose  business  it  is  to  fix 
the  value  of  every  lot  l3y  ascertaining  the  j^roportion  of  alcohol  it 
■contains. 

The  terms  first,  second,  third,  and  fourth  proof  spirits,  apply  to  the 
relative  strength  of  specimens,  according  to  arbitrary  standards  fixed  by 
law,  but  varying  in  the  several  States.  The  standard  of  the  United 
States  custom-house  is  fixed  by  the  tables  of  Prof.  P.  S.  McCulloh, 
published  by  order  of  Congress,  entitled  Report  of  the  Computation  of 
the  Manual  of  Tables  to  he  used  ivith  the  Hydrometer,  and  The  Ilanual 
for  Inspectors  of  Spirits. 

The  standard  of  proof  is  50  per  cent,  by  volume  or  measure  of  abso- 
lute alcohol,  and  50  per  cent,  of  water,  sp.  gr.  .936.  This  is  15  per  cent, 
weaker  than  London  proof-spirits.  Second  pjroof  has  52J  per  cent, 
alcohol,  sp.  gr.  .931.  Third  pyroof  is  55|  per  cent,  alcohol,  sp.  gr.  .925. 
Fourth  pjroqf,  58  per  cent,  alcohol,  sp.  gr.  .920 ;  this  is  London  proof. 

The  instrument  used  for  testing  the  specific  gravity  of  spirits,  some- 
times called  an  alcoholometer,  is  a  modification  of  the  ordinary  hydro- 
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meter  made  by  Lulime  &  Co.,  aud  Greiner,  of  Berlin,  aud  sold  l^y 
importers  of  chemical  apparatus.  These  have  thermometers  in  the  bullj 
to  indicate  the  changes  of  temperature,  and  consequent  variations  in 
specific  gravity. 

Considerable  uncertainty  exists  in  stating  the  proportion  of  alcohol  in 
spirits,  owing  to  some  tables  being  founded  on  tlie  percentage  by  weight, 
and  others  the  percentage  by  volume ;  the  alcoholometers  above  referred 
to  have  scales  indicating  both. 

The  rectification  of  alcohol  is  accomplished  in  appropriate  apparatus, 
consisting  chiefly  of  large  stills,  some  capable  of  taking  a  charge  of  60 
gallons.  These  are  chiefly  made  of  copper,  and  consist  of  the  body  and 
head,  which  are  connected  with  a  furnace,  and  the  worm,  which  is 
inclosed  in  an  appropriate  refrigerating-tub.  The  whiskey  being  turned 
into  the  body,  aud  the  apparatus  closed,  heat  is  applied ;  the  vapor 
formed,  passing  into  the  cooler,  is  condensed  and  runs  out  at  the  lo-N^er 
end.  The  first  and  last  portions  that  come  over  are  collected  separately 
from  the  rest  as  of  inferior  quality,  and  the  main  body  of  the  distillate 
is  transferred  to  barrels  which  have  been  glued  on  the  inside,  aud  con- 
stitutes commercial  alcohol. 

This,  the  most  common  variety  in  this  country,  is  called  druggists'' 
alcohol.  It  varies  with  the  care  used  in  its  preparation,  and  especially 
with  the  heat  employed.  Sometimes,  by  urging  the  process  too  rapidly 
with  a  hot  fire,  the  alcohol  has  an  odor  of  fusel  oil,  and  is  too  weak ; 
the  former  may  be  detected  by  its  odor,  which  reminds  of  whiskey, 
aud  the  latter  by  its  specific  gravity,  which  exceeds  the  officinal  standard 
.820.  Sometimes  it  is  discolored,  from  deficient  charring  of  the  cask  in 
which  it  is  kept. 

Besides  this  quality,  the  common  or  old  sort  of  deodorized  cdcohol  is 
made.  For  preparing  this,  the  whiskey  is  submitted  to  extensive  filtra- 
tion through  long  tubes  containing  charcoal,  and  is  then  distilled  from 
a  fresh  portion  of  charcoal,  which  is  placed  with  it  into  the  body  of  the 
still ;  the  charcoal  is  suited  by  its  property,  noticed  in  a  previous  cha^)- 
ter,  of  absorbing  odorous  and  coloring  matters,  for  abstracting  the  fusel 
oil,  aud  hence  rendering  the  whiskey  free  from  that  impurity,  while,  by 
careful  distillation,  it  is  highly  rectified  and  adapted  to  the  pm*poses  of 
the  perfumer.  Another  quality  is  the  so-called  absolute  alcohol.  This 
term  properly  applies  to  the  anhydrous  article,  but  is  used  commercially 
to  designate  the  strongest  kind  sent  out  by  the  manufacturers,  and  nearly 
corresponding  with  alcohol  of  the  Phannacopmia.  The  peculiarit}^  in 
the  preparation  of  this  is  the  moderate  heat  employed,  and  the  consequent 
very  slow  distillation.  It  usually  has  from  90  to  95  per  cent,  of  alcohol, 
and  is  very  useful  as  a  solvent  of  some  articles  ^^diich  resist  the  ordinary 
commercial  article.  Castor-oil  is  one  of  these ;  M'hen  the  alcohol  is  in 
small  proportion,  a  perfect  solution  will  not  result,  unless  the  so-called 
absolute  alcohol  is  used. 

The  expansion  and  contraction  of  alcohol  by  changes  of  temperature 
are  of  practical  importance  in  purchasing  it  and  in  measuring  it  for  use 
or  sale.  The  following  tables,  prepared,  as  the  result  of  experiment, 
by  E,  B.  Shuttleworth,  are  taken  from  the  Canadian  Pharmaceutical 
journal,  Feb.,  1872. 
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Table  exhibiting  the  volume  which  100  Gallons  of  Alcohol,  65  over  proof, 
at  60°,  icill  have  ichen  measured  at  different  temperatures. 


Temperature. 

Volume  of  spiri 

Centigrade. 

Fahrenheit. 

15.55 

60 

100. 

12.77 

55 

99.7 

10.00 

50 

99.4 

7.22 

45 

99.2 

4.44 

40 

98.8 

1.66 

35 

98.6 

—  1.11 

30 

98.3 

-  3.88 

25 

98.0 

—  6.66 

20 

97.6 

—  9.44 

15 

97.3 

-^o  22 

10 

97.0 

—15.00 

5 

96.6 

—17.77 

0 

96.3 

—20.55 

—  5 

96.0 

—23.33 

—10 

95.7 

—26.11 

—15 

95.4 

—28.88 

—20 

92.2 

From  this  it  will  be  seen  that  in  falling  in  temperature  from  -|-60  to 
— 20,  or  80  degrees,  the  diminution  of  volume  is  0.048,  making  the 
average  contraction  for  each  degree  to  be  equal  to  .0006  of  the  volume. 
This  agrees  within  .00001  with  the  average  deduced  from  a  table  of 
Gay-Lussac,  which  gives  the  expansion  from  60°  F.  to  the  boiling 
point. 

Atu'ood^s  patent,  which  has  now  expired,  required  the  rectification  of 
druggists'  alcohol,  by  distilling  it  from  manganate  of  potassa,  which  de- 
composes the  fusel  oil,  and  renders  the  product  unexceptionable. 

A  transparent,  colorless,  mobile  and  volatile  liquid,  of  a  characteristic, 
pungent,  and  agreeable  odor,  and  a  burning  taste.  It  should  not  change 
the  color  of  blue  or  red  litmus  paper,  previously  moistened  with  water. 
It  boils  at  78°  C.  (172.4°  F.),  and  is  readily  inflammable,  giving  a  blue 
flame  A\dthout  smoke. 

If  a  portion  of  at  least  50  c.c.  be  evaporated  to  dryness  in  a  glass 
vessel,  no  residue  or  color  should  appear.  If  mixed  A\dth  its  own  volume 
of  water,  and  \  its  volume  of  glycerin,  a  piece  of  blotting  paper,  on 
being  wet  with  the  mixtiu-e,  after  the  vapor  of  alcohol  has  Avholly  dis- 
appeared, should  give  no  irritating  or  foreign  odor  (fusel  oil).  And  if 
a  portion  be  evaporated  to  i  its  volume,  the  residue  should  not  turn 
reddish  upon  the  addition  of  an  equal  volume  of  sulphuric  acid  (amyl 
alcohol).  When  treated,  in  a  test-tube,  with  an  equal  volume  of  solu- 
tion of  potassa,  there  should  not  be  an  immediate  darkening  of  the 
licpiid  (methyl  alcohol,  aldehyde,  and  oak  tannin).  If  a  portion  of 
about  150  c.c.  be  digested  for  an  hour  with  20  gm.  of  carbonate  of  lead, 
and  filtered,  the  filtrate  then  distilled  from  a  water-bath,  and  the  first 
20  c.c.  of  the  distillate  treated  with  1  c.c.  of  test-solution  of  j)ermau-; 
gauate  of  potassium,  the  color  should  not  disappear  within  1  or  2  miu- 1 
utes  (absence  of  methyl  alcohol).  If  20  c.c.  are  shaken  in  a  glass- 
stoppered  vial,  previously  well  rinsed  with  the  same  alcohol,  Avith  2  c.c, 
of  test-solution  of  nitrate  of  silver,  the  mixture  should  not  be  rendered 
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more  than  faintly  opalescent  dnring  one  day's  exposure  to  direct  sun- 
light (absence  of  more  than  traces  of  foreign  organic  matters,  fusel 
oil,  etc.). 

jEther  et  JEther  Fortior,  U.  S.  P.     [Sulphuric  Ether.     Stronger  Ether.) 

Ether  is  prepared  by  mixing  stronger  alcohol  and  sulphuric  acid  in  a 
glass  retort  or  flask  adapted  to  a  suitable  condenser,  and  applying  heat 
of  284°  F. ;  the  very  volatile  ether,  contaminated  with  a  little  alcohol, 
is  driven  over  at  a  low  temperature,  and  collected  in  the  receiver.  This 
is  the  case  as  long  as  the  requisite  proportions  are  maintained ;  hut  when 
the  acid  is  largely  in  excess,  which  soon  comes  to  be  the  case  unless  a 
continuous  supply  of  alcohol  is  kept  up,  the  boiling  point  rises,  and 
other  products  are  produced,  among  which  is  ethereal  oil,  to  be  referred 
to  again  as  one  of  the  constituents  of  Hoffmann's  anodyne. 

The  highly  volatile  and  inflammable  nature  of  ether  makes  its  prepa- 
ration dangerous,  except  in  establishments  where  every  convenience  and 
safeguard  is  provided.  The  direct  application  of  flame  to  the  retort  or 
flask  is  attended  with  great  danger,  and  in  the  event  of  a  fracture  or 
leakage  occurring  either  in  the  retort  or  receiver,  the  proximity  of  fire 
might  entail  the  most  disastrous  consequences.  The  ether  of  commerce 
is  made  exclusively  by  manufacturing  chemists,  who  produce  it  on  a 
large  scale  by  the  use  of  costly  leaded  apparatus.  It  is  generally  pure 
enough  for  most  of  the  uses  to  which  it  is  applied,  though  not  for  inha- 
lation. Where  alcohol  is  an  impurity,  it  may  be  readily  separated  by 
shaking  up  the  ether  with  water,  allowing  the  mixed  water  and  alcohol 
to  subside,  and  pouring  off  the  ether ;  it  will  now  be  what  is  called  in 
commerce  icashed  ether,  or  hydrated  ether.  This  contains  a  small  per- 
centage of  water,  and  is  the  kind  adapted  for  making  tannic  acid  from 
galls. 

Either  fortior  of  the  Pharmacopceia  is  directed  to  be  made  by  shaking 
ether  with  an  equal  bulk  of  water,  as  above,  decanting  it  and  agitating 
it  with  finely  powdered  chloride  of  calcium  and  lime,  a  troyounce  of 
each  to  3  pints,  allowing  it  to  stand  for  24  hours,  then  decanting  the 
ether  and  distilling  half  the  original  quantity,  refrigerating  with  ice- 
cold  water. 

It  is  thus  described  in  the  Pharmacop)oeia : — 

A  thin  and  very  diffusive,  clear,  ancl  colorless  liquid,  of  refreshing, 
characteristic  odor,  a  burning  and  sweetish  taste,  with  a  slightly  bitter 
after-taste,  and  a  neutral  reaction.  It  is  soluble,  in  all  proportions,  in 
alcohol,  chloroform,  benzol,  benzin,  fixed  and  volatile  oils,  and  dissolves 
in  8  times  its  volume  of  water  at  15°  C.  (59°  F.).  It  boils  at  37°  C. 
(98.6°  F.).  Ether  is  highly  inflammable,  ancl  its  vapor,  when  mixed 
with  air  and  ignited,  explodes  violently. 

If  a  piece  of  pale-blue  litmus  paper  moistened  with  water  be  im- 
mersed 10  minutes  in  a  portion  of  the  ether,  the  color  should  not  change. 
On  evaporating  at  least  50  c.c.  in  a  glass  vessel,  no  fixed  residue  should 
appear,  and,  on  evaporating  a  portion  dropped  upon  blotting  paper,  no 
foreign  odor  should  be  developed.  When  10  c.c.  are  agitated  with  an 
equal  volume  of  glycerin  in  a  graduated  test-tube,  the  ether  layer,  when 
30 
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fully  separated,  should  not  measure  less  than  8.6  c.c.  It  should  boil 
actively,  in  a  test-tube  half  filled  with  it  and  held  a  short  time  in  the 
hand,  on  the  addition  of  small  pieces  of  broken  glass. 

Ether  causes  intense  cold  by  evaporation ;  the  greatest  reduction  of 
temperature  yet  produced  is  from  its  admixture  with  solid  carbonic  acid. 
The  great  volatility  of  ether,  the  highly  inflammable  natm-e  and  high 
specific  gravity  of  its  vapor,  which  is  2.586,  combine  to  make  it  a  most 
dangerous  substance  to  handle,  or  even  to  decant,  in  the  vicinity  of 
flame.  It  should  be  kept  in  bottles  of  not  exceeding  a  pound  capacity 
in  cold  situations,  as  cellars  where  fire  is  never  kindled,  and  should 
always  be  decanted  by  daylight.  Many  disastrous  accidents  have  hap- 
pened from  neglecting  this  precaution. 

Several  theories  have  been  advanced  to  explain  the  generation  of 
ether ;  it  was  supposed  to  depend  on  the  affinity  of  SO3  for  HjO  ;  then 
it  was  asserted  to  be  due  to  the  catalytic  force  of  H2SO4 ;  Liebig  believed 
the  affinity  of  HjSO^  for  C4HjgO  and  the  decomposition  of  the  resulting 
sulphovinic  acid  to  be  the  cause  ;  while  Rose  found  in  the  basic  proper- 
ties of  HgO,  which  decomposes  the  compound  of  H2SO4,  and  ether,  the  true 
explanation.  Williamson,  guided  by  the  composition  of  the  compound 
ethers,  which  contain  the  radicals  of  two  alcohols,  doubles  the  formula 
and  regards  it  as  alcohol  (CjHg,!!)©,  in  which  H  is  replaced  by  CgHg, 
thus  making  it  (C2H5,C2H5)0.  The  formation  of  ether  from  sulpho- 
vinic acid  and  alcohol  is  explained  by  the  following  diagram  : — 

C2H5HO  +   C.,H5,HS0,     =   {C,'R,),0+      KSO, 
Alcohol     4-  Sulphovinic  acid  =        Ether     +  Sulphuric  acid. 


Oleum  jEthereum,  U.  S.  P.     {Ethereal  Oil.) 

A  volatile  liquid,  consisting  of  equal  volumes  of  heavy  oil  of  wine 
and  of  stronger  ether. 

Alcohol,  twenty-four  parts   ....  24 

Sulphuric  acid,  fifty-four  parts     ...  54 
Distilled  water,  one  part       ....  1 

Stronger  ether        .  ....  A  sufficient  quantity. 

Add  the  acid  slowly  to  the  alcohol,  mix  them  thoroughly,  and  alloAv 
the  mixture  to  stand  for  12  hours  ;  then  pour  the  clear  liquid  into  a  tubu- 
lated retort  of  such  capacity  that  the  mixture  shall  nearly  fill  it.  Insert 
a  thermometer  through  the  tubulure,  so  that  the  bulb  shall  be  deeply 
immersed  in  the  liquid,  and,  having  connected  the  retort  with  a  well- 
cooled  condenser,  distill,  by  means  of  a  sand-bath,  at  a  temperature 
between  150°  and  157°  C.  (302°-314.6°  F.),  until  the  liquid  ceases  to 
come  over,  or  until  a  black  froth  begins  to  rise  in  the  retort.  Separate 
the  yellow,  ethereal  liquid  from  the  distillate,  and  expose  it  to  the  air, 
for  24  hours,  in  a  shallow  capsule.  Then  transfer  the  remaining  liquid 
to  a  wet  filter,  and,  when  the  watery  portion  has  drained  off,  wash  the 
oil  which  is  left  on  the  filter  with  the  distilled  water.  When  this,  also, 
has  drained  off,  transfer  the  oil  to  a  graduated  measure,  and  add  to  it  an 
equal  volume  of  stronger  ether. 
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A  transparent,  iicai'l}' (•(iloi-lcs>,  Nolatllc  lifiiiid.of  a  pcfuliai',  aromatie, 
ctlieroal  odor;  a  ])un<ijcnt,  rofrcsliin^,  bitteri.sli  taste,  and  a  iniitral  reac- 
tion to  dry  litmns  paj)er.     Sp.  jrr.  0.910. 

I^tlici-cal  oil  is  rarely  met  with  in  commerce,  tlmnuli  I)r.  S<|iiil)l>  pr<'- 
j)are.s  it  for  sale  of"  standai-d  j)nrity.  Some  specimens  J  liaNC  met  with 
wore  so])liistications.  Jt  is  ojdy  used  in  the  pniparation  of  llollinann's 
anodyne. 

tSpiritm  jEtheris  Compositm,  U.  S.  P.     [Hoffmann^ s  Anodyne.)     {C(/m- 
potind  Spirit  of  Ether.) 

Take  of  stronger  ether,  tliirty  parts 30 

Alcohol,  sixty-seven  parts 07 

Etliereal  oil,  three  parts 3 

To  make  one  hundred  parts 100 

Mix  them. 

If  in  possession  of  the  ]uire  ingredients,  this  preparation  is  readily 
made;  the  pro])ortion  of  the  ethereal  oil  has  iDcen  doubled-  in  conse- 
quence of  its  being  now  diluted  with  an  equal  l>ulk  of  ether. 

Hoffmann's  anodyne  is,  however,  rarely  made  by  the  officinal  formula; 
usually  it  is  prepared  by  a  process  which,  in  its  very  nature,  is  certain 
to  give  varying  results.  In  the  distillation  of  ether,  as  already  stated, 
tlie  resulting  liquor  is  liable  to  vary  according  to  the  proportions  of 
the  ingredients  in  the  retort.  If  the  alcohol  be  in  due  proportion,  and 
the  boiling  point  consequently  low,  a  tolerably  pure  ether  will  i)ass  over; 
but  when  the  acid  ingi'edient  comes  to  be  in  large  excess,  sulphurous 
acid,  Avater,  and  ethereal  oil  will  come  over.  Now  it  is  usual  with  the 
manufacturers  to  push  the  process  as  far  as  possible  in  the  first  instance, 
getting  a  prodtict  wdiich  contains  ether,  alcohol,  and  water,  contaminated 
with  light  oil  of  wine  and  a  very  small  portion  of  ethereal  oil.  This 
is  rectified  by  a  second  distillation,  the  first  portion  (as  long  as  it  comes 
over  at  or  below  54°  Baume)  being  reserved  as  rectified  ether.  The 
less  volatile  products  are  now  driven  over,  and  are  found  to  consist  of 
etlier,  alcohol,  and  water,  impregnated  with  the  oils  of  wine.  This  is 
now  made  into  Hoffinann's  anodyne  by  mixing  it  with  ether,  alcohol,  or 
'water,  as  may  be  required  to  give  it  nearly  the  sensible  properties  of  a 
standard  specimen  kept  on  hand.  These  properties,  however,  furnish  a 
\'ery  poor  criterion  of  quality  to  the  manufacturer  or  to  the  consumer ; 
the  milkiness  occasioned  by  dilution  with  water  is  varied  by  the  relative 
})roportions  of  alcohol  and  ether.  If  too  much  alcohol  is  present,  this 
milkiness  is  deficient.  If  too  much  ether,  the  opalescence  is  not  difflised, 
the  oil-globules  having  a  tendency  to  run  together,  and  thus  varying 
the  appearance.  Professor  Procter  analyzed  5  specimens  of  Hoffinann's 
anodyne,  4  from  leading  chemical  manufacturers,  and  1  made  by  the 
ofliciual  recipe.  These  he  found  to  differ  in  sensible  properties,  in  spe- 
cific gravity,  and  in  composition.  AVhile  the  U.  S.  P.  specimen  marked 
.'^151,  one  of  the  others  had  a  sp.  gr.  .8925,  the  others  being  interme- 
diate ;  one  of  the  manufactured  specimens  contained  very  little  ether, 
being  chiefly  alcohol  and  water;  another  contained  less  alcohol,  but 
more  ether ;  a  third  had  less  water  than  the  others,  but  more  alcohol 
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than  one,  and  more  ether  than  the  other;  while  the  fourth  approached 
nearer  the  officinal  proportions,  though  neither  of  them  contained  the  full 
proportion  of  ether.  The  proportion  of  hea\y  oil  of  wine  was  not  ascer- 
tained, as  there  is  no  known  practicable  metliod  of  estimating  this.  It 
was  proved,  however,  that  all  the  specimens  T^ut  that  by  the  officinal 
recipe  were  deficient  in  this  important  ingredient,  the  odor  of  which 
is  quite  characteristic,  and  very  perceptible,  in  genuine  Hoffiuaun's  i 
anodyne. 

According  to  the  officinal  standard,  Hoffmann's  anodyne  is  a  color- 
less, volatile,  inflammable  liquid,  having  an  aromatic,  ethereal  odor,  and 
a  burning,  slightly  sweetish  taste.  Its  specific  gravity  is  0.815.  It  is 
neutral  or  but  slightly  acid  to  litmus.  It  gives  only  a  slight  cloudiness 
with  chloride  of  barium ;  but,  when  a  fluidounce  of  it  is  evaporated  to 
dryness  with  an  excess  of  this  test,  it  yields  a  precipitate  of  sulphate  of 
barium,  which,  Avhen  washed  and  dried,  weighs  Q^  grains.  When  a  few 
drops  are  burned  on  glass  or  porcelain,  there  is  no  visible  residue,  but 
the  surface  will  be  left  with  an  acid  taste  and  reaction.  A  pint  of 
water,  by  the  admixture  of  40  drops,  is  rendered  slightly  opalescent. 

JSTotwithstancling  the  deficiencies  in  the  commercial  article,  this  medi- 
cine has  a  great  and  widespread  reputation,  and  indeed  there  is  no 
medicine  of  its  class  so  much  used ;  it  is  prescribed  for  internal  use 
almost  to  the  exclusion  of  ether,  being  adapted  to  admixture  with 
aqueous  solutions. 

Some  of  its  favorite  combinations  will  be  found  under  the  head  of 
Extemporaneous  Pharmacy.     Its  dose  is  from  20  drops  to  foj. 

Spiritus  jEtheris. 

This  is  the  name  for  the  German  Hoffmann's  anodyne,  and  now 
officinal  in  oiu'  Pharmacopoeia.  It  is  a  solution  of  30  parts  (by  weight) 
of  ether  in  70  parts  of  alcohol.  It  is  used  for  the  same  purposes,  and 
in  the  same  dose,  as  the  compound  spirits. 

Spiritus  jEtheris  Nitrosi,  U.  S.  P.     [Spirit  of  Nitrous  Ether.)     {Siveet 

Spirit  of  Nitre.) 

An  alcoholic  solution  of  ethyl  nitrite  (C2H5.NO2  ==  75),  containing  5 
per  cent,  of  the  crude  ether. 

Nitric  acid,  nine  pai'ts 9 

Sulphuric  acid,  seven  parts      .         .         .         .7 

Alcohol, 

Distilled  water,  each,         .         .         .         .         .A  sufficient  quantity. 

Add  the  sulphuric  acid  gradually  to  31  parts  of  the  alcohol.  When 
the  mixture  has  cooled,  transfer  it  to  a  tubulated  retort  connected  with 
a  well-cooled  condenser,  to  which  a  receiver,  surrounded  by  broken  ice, 
is  connected  air-tight,  and  which  is  further  connected,  by  means  of  a 
glass  tube,  mth  a  small  vial  containing  water,  the  end  of  the  tube  dip- 
ping into  the  latter.  Now  add  the  nitric  acid  to  the  contents  of  the 
retort,  and,  having  introduced  a  thermometer  through  the  tubulure, 
heat  rapidly,  by  means  of  a. water-bath,  until  strong  reaction  occurs, 
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and  the  temperature  reaches  80°  C.  (176°  F.).  Coutinue  the  distillation 
at  that  temperature,  and  not  exceeding  82°  C,  or  200°  F.,  until  the 
reaction  ceases.  Disconnect  the  receiver,  and  immediately  pour  the  dis- 
tillate into  a  flask  containing  16  parts  of"  ice-cold  distilled  water.  Close 
die  flask  and  agitate  the  contents  repeatedly,  keej^ing  do^v•n  the  temper- 
ature by  immersing  the  flask  occasionally  in  ice-water.  Then  sej>ai"ate 
the  ethereal  layer,  and  mix  it  immediately  with  19  times  its  weight  of 
alcohol. 

Keep  the  product  in  small,  glass-stoppered  vials,  protected  from  light. 

A  clear,  mobile,  volatile,  and  inflammable  liquid,  of  a  jiale-straw 
color,  inclining  slightly  to  green,  a  fragrant,  ethereal  odor,  free  from 
])Uiigency,  and  a  sharp,  burning  taste.  It  slightly  reddens  litmus  jDaper, 
l)ut  should  not  efl'ervesce  when  a  crystal  of  bicarbonate  of  potassium  is 
droi)ped  into  it.  When  mixed  with  half  its  volume  of  solution  of 
potassa,  previously  diluted  with  an  equal  volume  of  water,  it  assumes  a 
yellow  color,  which  slightly  deepens  without  becoming  brown,  in  12 
hours.  A  portion  of  the  spirit,  in  a  test-tube  half  filled  with  it,  plunged 
into  water  heated  to  63°  C.  (145.4°  F.),  and  held  there  until  it  has 
acquired  that  temperature,  should  boil  distinctly  on  the  addition  of  a 
few  small  pieces  of  glass. 

If  10  gm.  of  spirit  of  nitrous  ether  be  macerated  with  1.5  gm.  of 
potassa  for  12  hours,  with  occasional  agitation,  the  mixture  then  diluted 
in  a  beaker  with  an  equal  volume  of  water,  and  set  aside  until  the  odor 
of  alcohol  has  disappeared,  then  slightly  acidulated  with  diluted  sul- 
phuric acid,  and  a  solution  of  0.476  gm.  of  permanganate  of  potassium 
gradually  added,  the  color  of  the  whole  of  this  solution  should  be  dis- 
charged (presence  of  at  least  4  per  cent,  of  real  ethyl  nitrite). 

INIuch  of  the  sweet  spirit  of  nitre  is  of  very  deficient  strength  as  re- 
gards its  ethereal  ingredient,  being  mixed  with  water  and  alcohol  to  suit 
the  price  charged.  It  is  said  that  the  term  spirit,  nitri  elide,  is  applied 
by  some  of  the  wholesale  dealers  to  the  weak  article,  and  spirit,  cether. 
nit.  to  the  strong.  If  skilfully  adulterated,  its  specific  gravit}^  would 
be  preserved  at  about  the  normal  standard,  but  to  an  experienced 
observer  it  would  be  deficient  in  the  proper  odor,  and  the  sweet  and 
rather  pleasant  taste.  In  view  of  its  frequent  use  as  a  mild  diaphoretic 
and  sedative,  especially  for  children,  its  admixture  with  alcohol  is  highly 
injurious  and  criminal. 

A  process  for  the  preparation  of  this  important  remedy  on  a  scale 
adapted  to  ordinary  pharmacists  is  given  in  the  Amer.  Jour.  Pliarm., 
vol.  xxviii.,  p.  289. 

Uses. — Spirit  of  nitrous  ether  is  very  extensively  used  as  a  mild 
refrigerant  and  diaphoretic ;  in  the  febrile  complaints,  it  is  much  com- 
bined with  antimonial  wine,  citrate  of  potassium,  etc. ;  as  a  diuretic  it  is 
used  in  connection  with  the  preparations  of  digitalis  and  squill. 

Its  dose  is  from  10  drops  for  a  child  to  2  fluidrachms  for  an  adult. 

This  preparation  has  been  recommended  as  the  menstruum  for  the 
preparation  of  a  number  of  tinctures  called  ethereal  tinctures  by  Dr. 
I.  P.  Mettauer,  the  formulas  for  which  are  given  in  the  appropriate 
place. 
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MethyliG  Alcohol  and  Derivatives. 


Name. 


Methylic  alcohol. 

Wood      spirit, 

CH3HO 
Bichloride  of  me- 

thyl,  CH2CI2 

Formic  acid,  Fo 
HCHO2 

Formic  ether.  For- 
mo-ethvlic  ether 
H,C,0,0,C.,H5 

Chloroform.  Ter- 
chloride  of  for- 
myl,  CHCI3 


Chloral   hydrate, 
C^HClsOjH^O 


Iodoform.  Teri- 
odideofformyl, 
CHI3 

Bromoform.  Ter- 
bromide  of  for- 
myl,  CHBrg 


Source. 


Among  the  products  of  dry 
distillation  of  wood. 

From  gaseous  chloride  of 
methyl  and  chlorine  ex- 
posed to  sunlight. 

In  ants ;  by  distilling  1  p. 
starch,  4  p.  MnO.^,  and  4 
p.  water.    H2S0^. 

By  distilling  8  parts  dry 
NaCHOj,  7  alcohol,  and 
1 1  parts  II2SO4. 

By  distilling  methylic  or 
ethylic  alcohol  with  hy- 
pochlorite of  calcium. 


By  passing  dry  chlorine 
gas  through  anhydrous 
alcohol  so  long  as  it  is 
absorbed. 


By  dissolving  5  p.  'K^CO^ 
and  6  p.  I  in  12  p.  water, 
and  heating  6  p.  alcohol 
until  decolorized. 

By  action  of  bromine  on 
a  solution  of  potassa  in 
wood  spirit. 


Description,  etc. 


Resembles  common  alcohol  in  most 
physical  properties ;  sp.  gr.  .79  ;  boil- 
ing point  142°. 

Colorless  liquid ;  odor  like  chloroform ; 
sp.  gr.  1.344 ;  boiling  point  142°. 

Colorless  liquid ;  odor  penetrating  acid ; 
caustic;  reduces  the  oxides  of  the 
noble  metals. 

Colorless  aromatic  liquid ;  sp.  gr.  .945 ; 
boiling  point  130°  ;  pretty  soluble  in 
water,  readily  in  alcohol  and  ether. 

Colorless  volatile  liquid ;  odor  and  taste 
ethereal  sweet;  sp.gr.  1.48;  boiling 
point  144° ;  the  vapors  not  inflam- 
mable ;  burns  with  a  wick ;  not  acted 
on  by  H2SO4 ;  boiling  KHO  decom- 
poses it  into  KCHO2  s-nd  KCl. 

It  is  in  colorless  crystals  solid,  unacted 
on  by  HaSO^,  but  decomposed  by  alka- 
lies;" fuses  at  100.8°,  boils  at  239°; 
soluble  in  alcohol,  water,  ether,  and 
oils.  Its  aqueous  solution  should  be 
neutral. 

Lemon-yellow  crystals ;  odor  saffron- 
like ;  taste  sweetish  aromatic ;  insol- 
uble in  water,  soluble  in  alcohol  and 
ether;  volatile. 

Colorless  liquid ;  boiling  at  150°  to  152° ; 
congeals  at  30°  ;  sp.  gr.  2.9. 


Medicinal  Peeparations  of  the  Group  of  Methyl. 

Spirilus  formiccB.  Distil  2  parts  from  1  part  ants,  2  parts  alcohol,  and  1  part  water. 
Its  activity  depends  chiefly  on  the  formic  acid  ;  now  little  used  in  rheumatism,  gout, 
neuralgia,  etc.,  externally  as  a  rubefacient.     Dose,  gtt.  40  to  60. 

Chloroformum.  (As  above.)  Used  internally  and  externally ;  as  an  anaesthetic  iu 
quantities  of  f,^j  to  iij.     Dose,  gtt.  10  to  60. 

Spiritus  chloroformi  (commonly  chloric  ether).  Alcoholic  solution  of  chloroform, 
adapted  to  dilution.     Dose,  f  3:). 

lodoformum.  (As  above.)  Antiseptic  and  antimiasmatic ;  produces  the  effects  of  iodine 
without  irritation ;  used  for  inhalation  in  lung  diseases,  and  externally  in  supposi- 
tories and  ointments.     Dose,  gr.  1  to  7. 

Chloroformum  Piirificatum,   U.  S.  P.     (Purified  Chloroform. 


CHCL  =119.2.^ 


Commercial  chloroform,  two  hundred  parts 
Sulphuric  acid,  forty  parts 
Carbonate  of  sodium,  ten  pai'ts  . 
Lime,  in  coarse  powder,  one  part 
Alcohol,  two  parts 
Water,  twenty  parts    . 

Add  the  acid  to  the  chloroform  and  shake  them  together,  occasionally, 
during  24  hours.  Separate  the  lighter  liquid  and  add  to  it  the  carbonate 
of  sodium  previously  dissolved  in  the  water.     Agitate  the  mixture  thor- 
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oii^liK'  I'll"  li.iir  .III  liuiir  aii<l  -<•(  it  .•i>I<l<';  tluri  >«|t:ir:it<'  ili<-  <'lilor<tf(irin 
from  tin'  -ii|i<iii.ii.iiit  hiycr,  mix  it  with  tli<-  alcoljol,  tnmsfV'r  it  to  a  «lrv 
rctoi't,  iuU\  (lie  lime,  and,  tjikiiijr  cart-  iliat  tin-  t<'m|><Tatiirt!  in  tlic  n-tort 
(Iocs  not  rise  al)ov(!  V)7.2'''  ('.  (  1 '>.">'-'  F.), (list ill,  In*  m«*ai)H«)ra  wafcr-hatli, 
into  a  \v('ll-cn<)I(<I  rccci\('i',  until  tlic  i-t-iiliii-  in  ili<-  niort  is  rfduc<*(l  to 
2  |)af)s. 

Kcc])  the  |)iM<liirt  in  <;lass-s(d[)|K'fc(l  l)ottIc.s,  in  a  dark  plaff. 

A  iicavv,  (liar,  colorless,  ilillijsive  licjuid  ot"  a  ciiaiiu-trri.stic,  ph-a-suit, 
otluTial  (kIoi-,  a  hurninfj:,  sweet  ta.sto,  and  a  nentnil  reaction.  Sdnhle  in 
ahont  'JOO  |)Mrts  of  water,  and,  in  all  |)fo|)or(ioiis,  in  ah-oliol  or  ellier; 
also  in  Ik'Ii/.oI,  hen/in,  fixed  or  \dlalilc  oil-.  Sj).  -jr.  1 .  l.So-1 .  1I»()  at 
15°C.(5i)°F.).  It  l)oilsat<)<)°  to  (Jl"  ( ".  ( llo"  (o  1  42°  F.),corn-|i.MMl- 
ing;  to  the  presence  of  ;^  to  1  [)er  cent,  of  alcohol. 

If  5  c.c.  of  purified  cldoroform  be  thoroughly  an;itjvted  ^^•itll  10  c.o. 
of  distilled  wat^T,  the  latter,  when  se])arated,  should  not  affect  blue  litmus 
paper  (al)sence  of  acids),  nor  test-solution  of  nitrate  of  silver  (chl»»ride), 
nor  test-solution  of  iodi(Je  of  ])otassiinn  (free  chlorijie).  If  a  portion  he 
diii'ested,  warm,  with  solution  of  [lotiissa,  the  latt<'r  should  not  heomie 
dark  colored  (absence  of*  aldehyde).  On  shaking;  10  e.c.  of*  the  chloro- 
form with  5  c.c.  of  .sulphiu-ic  acid,  in  a  glass-stoppered  bottle,  and  allow- 
ing  them  to  remain  in  cx)ntaetfor  24  hours,  no  color  should  be  imparte<l 
t()  either  li([uid.  If  a  few  c.c.  be  permitted  to  evaporate  from  lilottiiiLr 
[)aper,  noforeiti'n  odor  should  be  perceptil)le  after  the  odor  of  chloroform 
ceases  to  be  recoiruized. 


Oiloi'oformnm  Vcnalc,  U.  S.  P.     {Commercial  Chloroform.) 

A  liquid  coutaiiiinti'  at  least  9S  per  cent,  of  chloroform. 

C'onuuercial  chloroform  has  nearly  the  same  sensible  properties  as 
purified  chloroform  (see  Chhroforuium  Furificatuin).  Its  sp.  gr.  should 
uot  be  lower  than  1.470. 

If  1  c.c.  be  agitated  with  20  c.c.  of  distilled  water,  the  latter,  Avheu 
separated,  should  not  render  test-solution  of  nitrate  of  silver  more  than 
slightly  turbid  (limit  of  foreign  chlorine  compounds).  AMieu  shaken 
with  an  equal  volume  of  sulphuric  acid,  the  sulisiding,  acid  layer  should 
not  become  quite  black  within  24  hours.  A  portion  evaporated  should 
leave  no  fixed  residue. 

The  two  preceding  preparations  are  officinal  in  our  Pharmacopceia 
— (.)ne  directed  to  be  obtained  from  the  manufacturing  chemist,  Avhile 
for  the  other  a  formula  is  given  to  direct  the  pharmacist  in  preparing 
an  article  that  is  suital)le  for  the  most  delicate  purposes  of  medicine. 
The  commercial  chloroform,  while  it  may  be  used  as  a  solvent  in  ex- 
tracting certain  principles,  and  the  solution  of  resins,  or  preparation  of 
liniments,  should  never  be  used  for  the  purposes  of  anoesthesia  or  inter- 
nal administration. 

The  pnx'css  of  purification  is  based  on  the  power  of  sulphuric  acid 
for  destroying  many  of  the  impurities  of  the  commercial  lUticle,  the 
removal  of  the  acid  by  saturating  it  w^ith  carbonate  of  sodium,  drawing- 
it  off  from  the  solution  of  carbonate  of  sodium,  the  addition  of  alcohol, 
and  finally  distilling  in  a  dry  retort  from  lime  in  coarse  powder. 
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Tke  addition  of  alcohol  to  it  is  iu  accordance  with  the  recommenda- 
tion of  Dr.  Squibb  and  confirmed  by  Prof.  J.  M.  Maisch,  who  showed 
conclusively,  by  a  series  of  experiments  detailed  in  the  fortieth  volume 
of  the  Amer.  Jour,  of  Pharmacy,  that  a  perfectly  pure  chloroform  was 
prone  to  decompose  under  the  influence  of  air  and  light,  while  that 
which  has  been  reduced  to  1 .484  by  the  addition  of  alcohol  will  remain 
unchanged  under  all  the  usual  exposure  incident  to  its  use  in  a  properly 
conducted  pharmacy. 

Hager  announces  the  following  conclusions  from  his  experiments  on 
chloroform :  1st.  Chloroform  does  not  decompose  by  action  of  solar 
rays  only.  2d.  Rapid  decomposition  takes  place  under  the  combined 
action  of  air  and  solar  rays ;  and  hydrochloric  acid,  carbonylchloride, 
formic,  and  traces  of  oxalic  acid  result,  and  in  some  cases  free  chlorine. 
3d.  If  the  air  has  access  to  chloroform  even  in  the  dark,  decomposition 
ensues.  4th.  An  admixture  of  from  .75  to  1  per  cent,  of  alcohol  suf- 
fices to  preserve  it  and  prevent  decomposition.  5th.  Commercial  chlo- 
roform contains,  besides  chloroform,  other  chlorinated  compounds,  which 
are  separated  with  difficulty.  (For  further  remarks,  see  Proc.  Amer. 
Pharm.  Assoc,  for  1870,  pp.  243,  244.) 

Chloroform  was  first  prepared,  under  the  name  of  "  Chloric  Ether," 
in  1831,  by  Samuel  Guthrie,  of  Sackett's  Harbor,  New  York.  A 
medicine  of  American  origin,  it  has  become  known  and  extensively 
used  in  all  parts  of  the  civilized  world. 

One  of  the  chief  uses  of  chloroform  in  medicine,  as  first  announced 
by  Prof.  Simpson,  of  Edinburgh,  is  for  the  purpose  of  producing  an 
angesthetic  or  benumbing  effect  during  surgical  operations  and  jDarturi- 
tion.  This  effect  is  produced  by  the  inhalation  of  its  vapor,  which  ap- 
pears to  be  absorbed  by  the  blood,  and,  by  acting  on  the  nervous  centres, 
to  suspend  their  functions.  One  of  the  chief  causes  of  the  fatal  effects 
of  chloroform  given  by  inhalation  has  been  its  occasional  imperfect 
quality,  as  found  in  commerce.  Though  the  increase  of  its  use  of  latter 
years  is  well  known,  the  number  of  deaths  reported  has  been  greatly 
diminished,  and  the  explanation  is  undoubtedly  found  in  the  improved 
qualit}^  of  the  article  of  commerce,  as  well  as  iu  the  greater  care  and 
judgment  with  which  it  is  now  administered. 

The  indiscriminate  sale  of  chloroform  should  here  be  noted  as  a 
wrong  which  no  careful  and  conscientious  apothecary  should  be  guilty 
of.  Like  all  potent  remedies,  the  same  precautions  and  restrictions 
upon  its  sale  should  be  insisted  upon. 

The  quantity  necessary  to  be  inhaled  varies  in  different  individuals, 
though  perhaps  the  most  usual  close  by  the  lungs  is  of  chloroform  foj 
to  foiij — of  ether  fgss  to  fSij.  It  is  also  given  by  the  stomach.  Dose, 
20  to  60  drops ;  and  is  used  externally  in  anodyne  liniments. 

It  is  recommended  as  a  remedy  against  sea-sickness ;  in  doses  of  from 
5  to  10  drops,  given  in  a  little  syruji  or  cognac,  it  alleviates  the  nausea 
and  resuscitates  the  patient  from  his  extreme  prostration.  I  have  tried  this, 
as  I  confidently  believe,  with  advantage,  though  not  with  complete  relief. 

It  is  a  jjowerful  solvent  of  camphor,  caoutchouc,  gutta-percha,  wax, 
resins,  iodine,  and  of  the  vegetable  alkalies  and  neutral  crystalline  j)rin- 
ciples  generally.     Its  property  of  dissolving  camphor  in  so  large  j)ro- 
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porlioM  a(laj)ts   it  as  a  vdii'-lr   I'ur   that    imdiciiic,  f.-]iccially  lor   toj)i<-al 
aj){)li('ati()ii.s. 

For  .s[)iritus  (•lil()i-()loniii,  sc'<'  uikIii'  Ik  ail  of  SpiritiM. 

For  li(|Uor  gutta-i)(;ivlia,  see  head  of  L/'jnitrca. 

Chloral.     ( <  'lil<,r<d.     ( " J  K  '1,( ).  I  !,(>  =  1  fJo.2.)     ( Ifj/'lrah  of  Chloral.) 

Chloral  .should  bo  preserved  in  gla.s.s-stoppercd  buttles,  in  a  QmA  and 
dark  place. 

Separate,  rhomboidal,  colorless  and  trans])arent  crystals,  slowlv  evap- 
oratinji;  when  exposed  to  the  air,  havin^j;  an  ai'oniatic,  j)enetratinir,  and 
slightly  acrid  odor,  a  bitterish,  caustic  taste,  and  a  neuti-al  rca<-tion. 
Freely  soluble  in  water,  alcohol,  or  ether;  also  soluble  in  4  parts  of 
chloroform,  in  glycerin,  benzol,  benziu,  disuljjhide  of  carbon,  and  in 
fixed  or  volatile  oils.  It  liquefies  when  mixed  with  carbolic  acid  or 
with  camphor.  Its  aqueous  solution  soon  acquires  an  acid  reaction,  Ijut 
its  alcoholic  solution  remains  neutral.  At  about  58°  C.  (loO*^  F.i  it 
melts  to  a  clear  liquid  of  sp.  gr.  1.575,  which  solidifies  to  a  crystalline 
mass  at  a  temperature  between  35°  and  50°  C.  (95°  and  122°  F.).  At 
about  78°  C.  (172°  F.)  it  begins  to  yield  vapors  of  water  and  of  an- 
hydrous chloral,  and  it  boils  at  95°  C.  (203°  F.).  AMien  diss.jlved  in 
water  and  treated,  while  hot,  with  solution  of  potassa  or  of  soda,  or 
with  water  of  ammonia,  a  vaporous,  milky  mixtui'e  of  chloroform  is 
obtained,  with  a  formate  in  solution.  If  the  addition  of  the  water  of 
ammonia  be  made  in  a  test-tube,  after  adding  a  fe^v  drops  of  test-solu- 
tion of  nitrate  of  silver,  a  silver  mirror  will  be  obtained  upon  the  glass. 
An  aqueous  solution,  treated  Avith  test-solution  of  sulphide  of  ammo- 
uium,  gives  a  reddish-brown  precipitate. 

Chloral  should  be  dry,  and  should  not  readily  attract  moisture  in 
ordinarily  dry  air;  wdien  dissolved  in  diluted  alcohol  it  should  not 
redden  blue  litmus  paper  (absence  of  acids),  nor  be  precipitated  upon 
addition  of  a  few  drops  of  nitric  acid,  and  of  test-solution  of  nitrate  of 
silver  (absence  of  hydrochloric  acid).  Warmed  in  contact  with  an  equal 
volume  of  sulphuric  acid,  it  liquefies,  but  should  not  blacken  ;  and, 
when  vaporized  by  heat,  no  residue  should  remain.  It  should  not  dis- 
solve in  less  than  4  times  its  weight  of  chloroform  at  15°  C.  (59°  F.), 
(difference  from  alcoholate).  A  portion,  in  a  test-tube,  containing  a 
fragment  of  broken  glass,  held  in  water  nearlv  boiling,  should  boil  at 
about  97°  C.  (206.6°  F.),  (difference  from  alcoholate  which  boils  at 
115°  C.  (239°  F.),  and  evidence  of  due  hydration).  If  1  gm.  be  dis- 
solved in  2  c.c.  of  distilled  water,  the  solution  warmed,  and  about  8 
c.c.  (or  a  slight  excess)  of  solution  of  potassa  added,  the  mixture  filtered 
clear  through  wet  filter  paper,  and  the  filtrate  treated  with  test-solution 
of  iodine  until  it  is  yellowish,  no  yellow,  crystalline  precipitate  ( iodo- 
form) should  appear,  even  after  standing  half  an  hour  (absence  of  alco- 
holate of  chloral). 

This  was  a  new  officinal  in  the  list  of  the  Pharmacopceia,  1870,  and, 
although  discovered  in  1832,  was  not  introduced  into  medical  practice  till 
Dr.  Leibreich,  of  Berlin,  in  1869,  called  the  attention  of  the  medical 
profession  to  its  powers  as  a  hypnotic. 
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The  reactions  which  result  in  the  formation  of  chloral  are  thought  to 
be  as  follows :  Aldehyd  and  hydrochloric  acid  are  first  formed,  and  these, 

p    XT  ^ 

with  some  of  the  alcohol,  yield  monochlorinated  ether,  ^^  A,  v  O, 

which  on  further  additions  of  chlorine  gives  tetrachlorinated  ether, 
O  IT     1 
C  Hri    i  ^2?  ^^^  ^^^^  with  water  furnishes  chloral,  some  alcohol,  and 

some  hydrochloric  acid.  The  action  of  chloral  hydrate  generally  is 
supposed  to  depend  upon  its  decomposition  by  contact  with  the  alkalies 
in  the  system,  developing  chloroform  in  its  purity  and  in  a  manner  pe- 
culiarly adapted  for  its  best  medical  effect.  Tlie  dose  is  from  10  to  50 
grains ;  the  medicine  is  given  in  solution,  with  a  little  syrup  added  at 
the  time  of  taking  it.  (For  interesting  papers  on  this  subject,  see  Ptog. 
Amer.  Phar.  Assoc,  vol.  xix.,  pp.  245,  543.) 

lodoformum,  U.  S.  P.     {Iodoform.     CHI3  =  392.8.) 

Iodoform  should  be  kept  in  well-stopped  bottles,  in  a  cool  place. 

Small,  lemon-yellow,  lustrous  crystals  of  the  hexagonal  system,  having 
a  saffron-like  and  almost  insuppressible  odor,  and  an  unpleasant,  slightly 
sweetish,  iodine-like  taste.  Not  perceptibly  soluble  in  water,  to  which 
it  imparts  a  slight  odor  and  taste ;  soluble  in  80  parts  of  alcohol  at 
15°  C.  (59°  F.),  in  12  parts  of  boiling  alcohol,  in  5.2  parts  of  ether,  and 
in  chloroform,  benzol,  benzin,  disulphide  of  carbon,  fixed  or  volatile 
oils.  Its  solutions  have  a  neutral  reaction.  Sp.  gr.  2.000.  It  sublimes 
slightly  at  ordinary  temperatures,  and  distils  slowly  with  water ;  at  about 
115°  C.  (239°  F.)  it  melts  to  a  brown  liquid,  and  at  a  higher  temperature 
yields  vapors  containing  iodine  and  carbonaceous  matter.  If  iodoform 
be  digested  with  an  alcoholic  solution  of  potassa,  the  mixture,  when  acidu- 
lated with  diluted  nitric  acid,  will  give  a  blue  color  with  gelatinized  starch. 

Distilled  water  shaken  with  iodoform  should  not  change  the  color  of 
blue  litmus  paper,  and  when  filtered,  should  give  no  precipitate  with 
test-solution  of  nitrate  of  silver  (absence  of  iodide).  Upon  full  com- 
bustion, iodoform  should  leave  no  residue. 

This  preparation  may  be  made  by  mixing  2  parts  of  carbonate  of 
potassium,  2  of  iodine,  1  of  alcohol,  and  5  of  water,  heating  till  color- 
less, and  then  pouring  off  into  a  suitable  vessel  to  deposit ;  it  is  then 
thoroughly  washed  and  dried.  It  is  in  lemon-yellow  plates,  of  a  peculiar 
and  very  persistent  odor ;  it  is  sparingly  soluble  in  water,  more  so  in 
alcohol,  ether,  and  oils. 

It  has  been  recommended  in  those  cases  where  iodine  is  indicated, 
but  is  free  from  the  irritating  action  that  characterizes  the  iodine  salts ; 
the  usual  dose  is  from  1  to  3  grains  3  times  a  day,  given  in  pilular  forms.. 

It  must  be  used  with  caution  as  there  are  several  cases  recorded  where 
serious  injury  seems  to  have  been  caused  by  its  prolonged  use.  It  has 
been  employed  in  cases  of  hemorrhoids  with  great  advantage,  in  form 
of  suppositories  of  2  or  3  grains,  and  in  form  of  ointment  5ss  to  .3J,  the 
iodoform  having  been  rubbed  to  a  fine  powder  with  ether  and  then  incorpo- 
rated with  tlie  benzoated  lard.  To  cover  the  odor,  10  drops  of  oil  of  ver- 
bena may  be  added,  which  is  the  best  substance  yet  tried  for  the  purpose. 
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llrdiiKil   / Ii/drrtlc. 

A  series  of  trials  of"  hroiuoluiin  were  made  in  tln!  I>crliii  Patholoj;i- 
eal  Institute  under  the  direction  ui"  LeiUreie-Ji ;  aeeordin^  to  the  obser- 
vations bronial  Jiydrate  unJeri^oes  the  same  chanj^c  that  cliloral  does,  hro- 
nioform  being  foriued  by  the  action  of  the  alkalies  in  the  blood ;  the 
method  ado])tcd  was  to  give  14  grains  soda  biscuit  in  the  morning  and 
mid-day,  and  at  night  2  to  6  grains  of  bromal  hy(b-ate. 

Droiaojoriii. 

Dr.  Robertson  has  used  this  remedy  and  found  the  effects  similar  to 
those  produced  by  chloroform  ;  the  dose  is  not  stated. 

Derivatives  of  Butylic  Alcohol. 


Name. 


Biitvlic     alcohol, 
ClHcHO 


Bntvric  acid, 
HC4H7O2 

Butyric  ether, 
C4H7O2C2H5 


Source. 


In  the  fusel  oil  of  alcohol 
from  beet  molasses. 


By  fermenting  milk  sugar 
with  old  cheese  at  85'^ 
and  adding  CaCOs- 

From  2  parts  But.  acid  ;  2 
parts  alcohol  and  1 
part  HoSO^  at  175°  ;  oi- 
by  distilling  CaO,  But. 
acid  H2SO4,  and  alcohol. 


Description,  etc. 


Colorless  liquid  ;  odor  more  plea.'ont 
than  fusel  oil ;  soluble  in  10  parts 
water;  fusing  with  KIIO  yields 
Butyric  acid. 

Colorless  liquid ;  odor  of  rancid  but- 
ter; sp.  gr.  .90;  boiling  point  .328°; 
soluble  in  water,  alcohol,  and  etlier. 

Colorless  liquid ;  odor  of  pineapples ; 
sp.  gr.  .904  ;  boiling  point  239°  ;  sol- 
uble in  alcohol  and  ether  in  all 
proportions,  little  in  water. 


Derivatives  of  Amylie  Alcohol. 


Name. 


Amylic     alcohol, 
fusel  oil,  C5H12O 


Nitrate  of   amyl, 
C5HnN02 


Valerianic     acid, 
C6H90,OH 


Amylo-valerianic 

ether, 

CsHjiCjHgOa 
Amylo-acetic 

ether, 

C5HHC2H3O3 


Source. 


Formed  by  the  fermenta- 
tion of  potatoes  and 
grain ;  contained  in 
whiskey. 


By  distilling  amylic  alco- 
hol with  nitric  acid  and 
copper  turnings. 

In  valerian  ;  bv  distilling 
10  parts  K"Cr04,Cr03, 
15  parts  H0SO4,  and  2 
parts  fusel  oil. 


The  oil  floating  on  the  dis- 
tillate in  preparing  Val. 
acid.  

Bv  distilling  2  parts  KAc, 
"l  part  H2SO4,  and  1 
part  fusel  oil,  and  recti- 
fying over  lime. 


Description,  etc. 


Colorless  liquid  ;  odor  penetrating,  ex- 
citing to  coughing;  taste  burning; 
sp.  gr.  .818 ;  boiling  point  270° ; 
crystallizes  at  — 4°  F.  ;  inflamma- 
ble ;  soluble  in  alcohol  and  ether  in 
rll  proportions,  little  in  water. 

Yellowish  liquid  ;  sp.  gr.  .877  ;  boiling 
at  96°  C. ;  spicy  odor,  fruity  taste  ; 
soluble  in  alcohol  and  ether ;  insol- 
uble in  water. 

Colorless  oily  liquid  ;  odor  of  valerian 
and  old  cheese  ;  taste  burning,  acid  ; 
sp.  gr.  .937  ;  boiling  point  347°  ;  in- 
flammable ;  soluble  in  30  parts  water, 
in  all  proportions  in  alcohol  and 
ether ;  dissolves  camphor  and  some 
resins. 

Colorless  oily  liquid ;  odor  of  apples  ; 
sp.  gr.  .88 ;  boiling  point  370°. 


Colorless  liquid ;  odor  of 
gr.  .857 ;  boiling  point 
composed  by  KHO. 


pears 


sp. 
de- 
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Butyric  Acid.     But  =  HC.H^O, 


As  obtained  by  the  saponification  of  butter,  some  difficulties  are  pre- 
sented in  freeing  it  of  caprvlic,  caprinic,  and  vaccinic  acids ;  it  is  there- 
fore best  to  prepare  it  artificially  by  butyric  fermentation,  for  which 
purpose  100  parts  of  starch  sugar  or  cane  or  milk  sugar  are  dissolved 
in  water,  and  set  aside  in  a  warm  place,  with  10  parts  of  old  cheese; 
or  a  mixture  of  100  parts  of  sugar,  150  parts  milk,  and  50  parts  of 
powdered  chalk,  is  allowed  to  ferment  in  a  warm  place';  if  diluted  with 
water,  fermentation  takes  place  readily.  After  the  cessation  of  the 
evolution  of  gas,  the  liquid,  on  evaporation,  furnishes  butyrate  of  cal- 
cium, ]  0  parts  of  which  are  to  be  dissolved  in  40  parts  of  water,  and 
distilled  with  3  or  4  parts  of  muriatic  acid ;  from  the  distillate  the  acid 
is  separated  by  saturating  it  with  chloride  of  calcium,  the  oily  liquid  is 
rectified,  and  that  portion  coming  over  at  327°  is  preserved  as  pure  con- 
centrated butyric  acid. 

Alcohol  Amylicum.     {Fusel  Oil  =  CgHuHO.) 

To  obtain  this  in  a  state  of  purity  from  the  ordinary  grain  fusel  oil, 
which  may  be  obtained  at  distilleries,  the  crude  fusel  oil  is  agitated  with 
an  equal  bulk  of  solution  of  table  salt,  the  water  removed,  and  the  oil 
distilled  with  about  its  own  weight  of  water ;  the  potato  fusel  oil  distils 
with  the  vapors  of  water,  and  the  receiver  contains  water  holding  the 
last  traces  of  alcohol  in  solution,  upon  which  the  amylic  alcohol  floats. 

An  oily,  nearly  colorless  liquid,  having  a  strong,  offensive  odor,  and 
acrid,  burning  taste.  Its  specific  gravity  is  0.818,  and  its  boiling  point 
between  268°  and  272°.  It  is  sparingly  soluble  in  Avater,  but  unites  in 
all  proportions  with  alcohol  and  ether.  It  does  not  take  fire  by  contact 
with  flame,  and,  when  dropped  on  paper,  does  not  leave  a  permanent 
greasy  stain. 

The  inhalation  of  its  vapor  and  its  internal  administration  are  poison- 
ous, producing  coughing,  nausea,  vomiting,  vertigo,  fainting,  j)rostration 
of  the  lower  extremities,  convulsions,  asphyxia,  and  death.  Ammonia 
has  been  recommended  to  counteract  these  deleterious  effects. 

It  is  not  used  in  medicine,  except  rarely  as  an  external  irritant  in 
rheumatic  and  other  painful  affections;  but  has  attained  considerable 
importance  in  the  arts,  chiefly  for  the  artificial  production  of  perfumes 
and  fruit  essences,  and  for  the  preparation  of  valerianic  acid  by  the  use 
of  oxidiziuff  agents. 


Amyl  mtris,  U.  S.  P.     {Mtrite  of  Amyl     C^HuNO^  =  117.) 

Nitrite  of  amyl  should  be  j)reserved  in  small  glass-stoppered  vials,  in 
a  cool  and  dark  place. 

Nitrite  of  amyl  is  made,  according  to  Prof.  Maisch's  process,  by 
mixing  in  a  capacious  retort  an  equal  bulk  of  amylic  alcohol,  purified, 
and  nitric  acid,  applying  a  moderate  and  gradually  increasing  heat  until 
the  mixture  approaches  the  boiling  point,  A\4ien  the  fire  is  removed  and 
the  reaction  allowed  to  proceed ;  this  substance  has  been  tried  as  an 
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anaesthetic,  and  is  very  powerful  in  its  action  ;  it  stimulates  the  heart 
more  pow'tjrfully  than  any  other  remedy. 

A  clear,  ])ale-yell()\visli  licjiiid,  of  an  etliercjil,  fruity  (xlor,  an  aromatic 
taste,  and  a  neutral  or  slitrjitly  acid  reaction.  When  freely  ex[)os(.fl  to 
the  air  it  decomposes,  lea vinji;  a  large  residue  of  amyl  alcohol.  It  is 
insoluble  in  water,  but  soluble,  in  all  proportions,  in  alcolud,  ether, 
chloroform,  benzol,  and  benzin.  Its  specific  gravity  is  0.872  to  0.874, 
and  it  l)oils  at  about  96°  C.  (205°  F.),  giving  an  orange-<-olored  vajior. 
It  burns  with  a  fawn-colored  flame.  AV^irnietl  with  excess  oi'  solution 
of  potassa  it  gives  the  odor  of  amyl  alcohol.  If  this  alkaline  mixture 
be  treated  with  a  little  test-solution  of  iodide  of  pota.ssium,  and  then 
with  acetic  acid  to  an  acid  reaction,  there  is  an  immediate  separation  of 
iodine,  and  on  the  addition  of  gelatinized  starch  a  dee})-blue  color  a])pears 
(distinction  from  nitrate).  It  should  remain  transparent,  or  nearlv  so, 
when  exposed  t<^  the  temperature  of  melting  ice  (absence  of  water). 

On  shaking  10  c.c.  of  nitrite  of  amyl  with  2  c.c.  of  a  mixture  of  1 
part  of  water  of  ammonia  and  9  parts  of  water,  the  liquid  should  not 
redden  bine  litmus  paper  (limit  of  free  acid). 

Artificial  Fruit  Essences. 

The  artificial  fruit  essences  now  so  largely  employed  for  making 
artificial  fruit  syrups,  and  as  flavors  for  culinary  purposes  and  confec- 
tionery, belong  to  this  class  of  ethers ;  they  are  solutions  of  compounds 
of  organic  acids  with  ordinary  ether  and  amylic  ether,  in  deodorized 
alcohol.  But  little  practical  information  has  been  published  with  refer- 
ence to  their  preparation,  the  manufacturers  keeping  their  processes 
secret,  in  consequence  of  which  the  quality  of  the  essences,  as  they  occur 
in  commerce,  varies  exceedingly. 

The  following  processes  for  some  of  the  most  prominent  of  these 
essences,  in  connection  with  the  foregoing  syllabi,  will  be  found  to  facili- 
tate their  preparation,  which,  to  be  successful,  must  be  conducted  with 
care  and  with  close  attention  to  the  results  of  experience. 

Jargonelle  pear  essence  is  an  alcoholic  solution  of  amylo-acetic  ether, 
as  given  in  the  syllabus,  in  proportions  indicated  by  convenience. 

Bergamot  pear  essence  is  a  solution  of  5  parts  of  amylo-acetic  ether,, 
1|  parts  of  acetic  ether,  in  from  100  to  120  parts  of  alcohol. 

Apple  oil  consists  of  an  alcoholic  solution  of  1  part  of  amylo-valeri- 
anic  ether  dissolved  in  6  or  8  parts  of  alcohol. 

Pineapple  essence  consists  of  1  part  of  butyric  ether  dissolved  in  8  or 
10  parts  of  alcohol;  or  the  potassa  soap  of  butter  is  dissolved  in  alcohol, 
and  this  solution  distilled  with  an  excess  of  sulphuric  acid.  Prepared 
by  the  latter  process,  the  odor  is  somewhat  modified  by  the  presence  of 
capronic,  caprylic,  and  caprinic  ethers. 

Banana  essence  consists  of  a  mixture  of  amylo-acetic  ether  and  some 
butyric  ether  dissolved  in  alcohol.  A  more  perfect  imitation  is  that 
made  with  acetate  of  amyl  alone. 

Essence  of  raspberries  is  usually  made  by  mixing  acetic  ether  with  an 
alcoholic  essence  of  orris  root. 

Quince  Essence, — In  making  this  essence  pelargonic  acid  has  to  be 
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prepared  as  a  first  step.  This  acid  is  contained  in  the  oil  of  pelargonium 
roseum,  from  which  it  may  be  obtained  by  combining  it  Avith  potassa ; 
but  it  is  more  advantageously  made  from  oil  of  rue,  by  heating  it  in  a 
retort  with  nitric  acid  previously  diluted  with  an  _equal  measure  of 
water,  removing  from  the  fire  as  soon  as  the  reaction  commences,  after- 
wards boiling  with  cohobation  until  nitrous  acid  vapors  cease  to  be 
evolved ;  the  oily  acid  is  then  removed,  washed  with  water,  combined 
with  potassa,  and  a  neutral  strong-smelling  oil  separated,  after  which 
the  solution  of  pelargonate  of  potassium  is  decomposed  by  sulphuric 
acid. 

Pelargonic  acid  is  now  sufficiently  pure  for  the  preparation  of  the 
ether ;  it  still  contains  a  resinous  substance,  from  which  it  may  be  puri- 
fied by  rectification,  combining  with  caustic  baryta,  and  decomposing 
the  crystallized  salt  with  diluted  sulphuric  acid.  Pelargonic  acid,  by 
a  continued  digestion  Avith  alcohol,  is  converted  into  pelargonic  ether, 
Avhich  is  obtained  pm-er  and  in  a  shorter  time  by  saturating  an  alcoholic 
solution  of  pelargonic  acid  with  muriatic  acid  gas,  washing  the  separated 
ether  with  water,  and  drying  it  over  chloride  of  calcium.  If  the  pure 
ether  is  sought,  this  may  be  rectified;  it  consists  of  C2ii5,CgH.y^0.2. 

The  jjelargonic,  also  called  cenantliic  ether,  dissolved  in  alcohol,  con- 
stitutes the  essence  of  quince.  An  impure  pelargonic  ether  is  said  to  be 
used  in  England  for  imparting  to  potato  spirit  the  flavor  of  whiskey. 

Fusel  oil  of  wine  was  supposed  to  be  oenanthic  ether,  and  has  been  fre- 
quently confounded  with  pelargonic  ether.  According  to  late  investiga- 
tions of  Fischer,  it  is  a  mixture  of  caprylic  and  other  allied  ethers. 
Probably,  however,  the  fusel  oil  contained  in  the  different  Avines  varies 
in  the  kinds  and  proportions  of  the  ethers.  This  fusel  oil  is  the  cause 
of  the  persistent  smell  of  all  or  most  wines,  and  is  quite  distinct  from 
theu"  bouquet,  Avhich  in  some  Avines  is  Avanting  altogether.  It  is  obtained 
by  careful  distillation  of  the  ferment  of  Avines  mixed  AAdth  half  its  meas- 
ure of  AA^ater,  a  little  oenanthic  acid  may  be  remoA^ed  by  agitation  of  the 
distillate  Avith  some  carbonate  of  sodium,  the  liquid  is  theu  heated,  the 
ether  rises  to  the  surface,  and  is  obtained  free  of  Avater  by  standing  OA^er 
chloride  of  calcium. 

The  bouquet  of  wines,  which  is  formed  after  fermentation,  is  probably 
due  to  the  presence  of  acetic,  butyric,  A'alerianic,  and  other  ethers ;  but 
our  knowledge  of  its  true  chemical  nature  is  A'ery  limited. 

JNIost  alcoholic  liquors  are  subject  to  adulteration  and  sophistication, 
for  AA'^hich  purposes  some  of  the  artificial  ethers  are  used,  usually  together 
with  sweet  spirits  or  alcohol  freed  from  fusel  oil.  Thus  formic  ether 
is  used  to  impart  to  alcohol  the  flaA'or  of  arrack,  and  constitutes  the 
chief  ingredient  in  AA'hat  is  called  essence  of  arrack  ;  and  butyric,  A'ale- 
rianic,  and  caprylic  ethere  enter  into  the  composition  of  the  so-called 
essence  of  rum. 
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CHAPTER    V. 

FIXED  OILS  AND  FA  TS. 

THE  fixed  oils  and  fats  form  so  Jiatural  a  frroiij)  that  tlioy  may  Ik- 
conveniently  classed  totretlier,  thonuh  dei'ived  rcsjx'ctivcly  iVuni 
animal  and  vet>;etal)le  kin<^donis. 

They  resemble  the  precedin^^  gTou])s  of  ternary  organic  ])rinciplc.s  iji 
being  nutritious  in  the  sense  in  which  that  term  applies  to  non-nitro- 
genized  jirinciples.  The  very  large  proportion  of  carl)on  tliey  contain 
peculiarly  adapts  them  to  maintain,  l)y  combustion  in  the  lungs  and 
caj)illaries,  the  heat  required  in  the  various  ])rocesses  of  the  economy. 
In  medicine,  they  are  used  for  this  in  connection  with  certain  demulcent, 
alterative,  and  cathartic  properties,  pertaining  to  particular  individuals 
of  the  group.  They  constitute  the  chief  vehicles  for  medicines  to  be 
applied  externally,  whether  in  ointments  in  which  the  oil  is  usually  not 
decomposed,  or  in  liniments  and  plasters,  in  some  oi'  wliicli  a  decomposi- 
tion of  the  oil  is  intentionally  effected.  The  fixed  oils  enter  largely  into 
the  food  of  animals  and  of  the  human  race ;  they  are  accumulated  par- 
ticularly in  the  fruit  and  seeds  of  plants,  and  exist,  associated  M-ith  other 
nutritive  materials,  in  the  straw  and  stalks  as  well  as  the  seed  of  the 
cereal  grasses. 

The  following  proportions  of  fixed  oils  have  been  ascertained  to  exist 
in  the  several  substances  named  :  In  Indian  corn,  8.8  per  cent. ;  oats, 
6.9  ;  fine  wheat  flour,  1.4;  bran  from  wheat,  4.6;  rice,  0.25;  hay  and 
straw  from  3  to  5  ;  olive  seeds,  54  ;  flaxseed,  22  ;  almonds,  46  ;  walnuts, 
50;  cocoa-nut,  47 ;  yelk  of  eggs,  28  ;  cow's  milk,  3.13  per  cent. 

Adulterations. — The  chief  adulterations  to  which  the  fixed  oils  are 
subject,  are  mixtures  of  the  finer  and  more  expensive  lands  with  the 
cheaper.  These  may  be  detected  by  variations  of  the  specific  gravity 
from  the  normal  standard,  though  as  the  several  oils  only  vary  from  .865 
to  .970  sp.  gr.,  this  means  of  detection  becomes  a  matter  of  considerable 
nicety.  It  has  been  proposed  to  apply  this  test  at  the  temperature  of 
boiling  water,  but  we  have  too  little  data  to  make  this  generally  avail- 
able. The  specific  gravity  of  each  of  the  fixed  oils  mentioned  in  this 
work,  as  far  as  known,  is  given  in  the  syllabus  which  follows. 

The  odor  of  oils,  if  carefully  observed,  will  be  found  a  good  means 
of  detecting  their  adulterations,  especially  when  heat  is  applied.  A 
known  pure  sample,  being  obtained,  may  be  heated  in  a  spoon  and  com- 
pared with  a  quantity''  of  the  suspected  oil  similarly  heated. 

The  presence  of  fish  oil  in  the  vegetable  oils  is  detected  by  passing  a 
stream  of  chlorine  through  them.  The  pure  vegetable  oils  are  not 
materially  altered,  but  a  mixture  of  the  two  turns  dark-brown  or  black. 

On  adding  1  drop  of  concentrated  sulphuric  acid  to  about  10  drops 
of  a  fixed  oil,  coloration  is  produced,  varying  with  the  ditferent  oils ; 
fish  oils  turn  reddish  or  violet ;  rape  seed  and  oil  of  black  mustai'd 
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greenish-blue;  olive  oil  yellowish,  then  greenish;  linseed  oil  dark-brown 
and  black. 

Solubility  in  alcohol  is  another  fact  which  is  useful  in  determining  the 
genuineness  of  oils.  Castor-oil  is  soluble  in  its  own  weight  of  alcohol 
of  .820  sp.  gr.  Croton  oil  dissolves  in  the  same  proportion  in  alcohol 
of  .796  sp.gr.  Olive  oil  is  nearly  insoluble.  Oil  of  almonds  dissolves 
in  25  parts  of  cold  and  6  j^arts  of  boiling  alcohol. 

The  boiling  point  of  fixed  oils  varies  from  500°  to  600°  F.,  so  that 
we  might  detect  the  admixtm-e  of  the  volatile  oils,  hydrocarbons  from 
coal,  etc.,  by  raising  the  temperature  and  noticing  the  point  at  which 
ebullition  commences,  and  the  nature  of  the  distillate.  The  melting  and 
the  solidifying  points  of  solid  fats  are  liable  to  variation  in  the  case  of 
those  yielding  glycerin  by  saponification.  If  allowed  to  cool  while  in  a 
melted  state,  theu"  temperature  after  first  sinking  becomes  constant  for  a 
time,  and  then  exhibits  a  sudden  rise.  This  occurs  at  a  definite  point 
for  each  fat,  which  is  therefore  called  the  natural  point  of  solidification, 
although  the  fat  may  be  considered  at  a  time  in  a  state  of  superfusion. 
Other  fats  exhibit  only  one  point  of  solidification,  which  coincides  with 
the  melting  point. 

Chemical  History. — The  vegetable  and  animal  fats  are  mixtures  of 
ditferent  proximate  constituents,  each  of  which  consists  of  a  fatty  acid 
and  a  base,  analogous  in  behavior  to  the  ethers  treated  of  in  the  last 
chapter,  with  the  diiference  that  it  requires  3  equivalents  of  acid  for 
saturation.  Separated  from  its  acid  it  combines  with  water  so  that  its 
alcohol  glijcerin  is  obtained.  The  ether  which  exists  in  the  fats  has 
been  called  by  Berzelius  oxide  of  lipyle,  and  has  also  received  the  name 
of  oxide  of  glyceryle ;  glycerin  being  its  hydrated  oxide. 

When  a  fixed  oil  is  treated  with  an  alkali,  the  latter  combines  with 
the  fatty  acids  and  forms  a  soap.  Soaps,  therefore,  are  salts,  the  acids 
of  which  are  derived  from  the  fixed  oils ;  if  the  base  is  an  alkali  they 
are  soluble  in  water,  and  to  a  certain  extent  also  in  alcohol ;  the  soaps 
of  the  alkaline  earths  and  the  metallic  oxides  are  insoluble  in  both 
menstrua ;  the  term  soap  is  for  this  reason  not  commonly  applied  to 
those  compounds,  and  the  Pharmacopoeia  recognizes  one  of  them,  the 
lead  soap,  by  the  name  of  Emplastrum  Plumhi. 

The  acids  which  are  present  in  the  natural  fats  are  mostly  homologous 
compounds  of  the  general  formula  CnHnOg.  The  first  two  of  the  series, 
formic  acid,  CHjO^,  and  acetic  acid,  CJi^^,  are  thin  liquids,  readily 
soluble  in  water  and  alcohol ;  the  next  two,  propionic,  C3Hg02,  and 
butyric  acid,  C^H802,  are  oily  liquids,  soluble  in  water,  but  sejDarated 
from  their  solutions  by  chloride  of  calcium,  and  boil  at  287°  and  314.6° 
respectively.  The  following  acids  of  the  series  are  oily  and  but  sparingly 
soluble  in  water : — 

Valerianic  acid,  C5H^q02.     In  valerian  root,  and  the  fat  of  the  dolphin ;  boils  at  347°. 
Capronic  acid,  CgHjjO-i-     I^i  cow  butter,  and  cocoa-nut  oil ;  boils  at  388°. 
(Euanthylic  acid,  C7H14O2.     Formed  in  the  oxidation  of  castor  oil,  etc.,  besides  other 

products  ;  boiling  point  425°. 
Caprylic  acid,  CgHigOg.     In  cow  butter,  cocoa-nut  oil,  human  fat,  and  in  tlie  fusel  oil 

of  rye,  rice,  and  beet-i'oot  spirit;  boiling  point  457°. 
Pelargonic  acid,  C9H13O2.     In  pelargonium  roseum,  and  by  the  oxidation  of  oil  of  rue  j 

boiling  point  500°. 
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All  the  above  Hqnid  aoids  possess  a  strong  odor ;  some  of  them  having 
been  sufficiently  treated  of  in  the  last  f!ha])ter,  and  others  l)eing  reservtjd 
for  the  chapter  on  organic;  acids,  we  may  [)ass  to  a  series  of  the  s(»lid 
fatty  acids,  which,  with  the  exception  of  the  first,  are  destitute  of  cxloi*. 

Capri nic  acid,  ('iqH.^qO^.  In  cow  and  goat  butter,  cocoa-nut  oil.  various  fusel  oils,  etf. ; 
I'lisiMe  at  80.5°. 

Lanrinic  acid,  C|,jH.^402.  Lanrf)stearic  acid.  In  the  fruit  of  Laurus  nobilis,  in  cocoa- 
nut  oil,  pichurim  beans,  and  in  spermaceti;   fusible  at  110.5°. 

Myristic  acid,  Ci4ir280,^.     In  the  expressed  oil  of  nutmegs;  fusible  at  126.8°. 

Palmitic  acid,  C^glh^.p.^.  In  palm  oil,  in  Chinese  wax,  tallow,  suet,  in  human  fat,  but- 
ter, lard,  olive  oil,  cocoa-nut  oil,  wax,  spermaceti ;  |  of  myrtle  wax  is  this  acid ;  by 
fusing  oleic  acid  with  KHO  ;  fusible  at  143.6°. 

Margaric  acid,  CiyHj^Oj.     Is  a  mixture  of  10  parts  of  stearic  and  90  palmitic  acid. 

Stearic  acid,  CjgHsgOj.  In  suet,  lard,  cocoa-nut  oil,  and  most  other  animal  and  vege- 
table fats ;  fusible  at  156.6^. 

Arachic  acid,  CjoH^gOa.     In  the  fruit  of  Arachis  hypoga^a;  fusible  at  167°. 

It  will  be  observed  that  the  members  of  the  series  commencing  with 
caprinic  acid  differ  from  the  next  following  by  CgH^;  whether  there  are 
any  natural  fatty  acids  between  those  mentioned  in  the  syllabus  has  not 
been  definitely  settled.  Some  other  fatty  acids,  containing  more  C  than 
the  above,  have  been  discovered,  but  it  is  asserted  that  they  have  not 
been  obtained  in  a  pure  state ;  we  name  only — 

Behenic  acid,  C22II44O2.     In  the  Behen  oil  from  Moringa  aptera. 
Cerotinic  acid,  C27H54O2.     In  beeswax,  in  the  free  state,  and  in  Chinese  wax  ;  fusible 
at  170°. 

Besides  these  acids  there  occur  others  in  fats  of  the  composition 
CnHn_202;  the  series  is  not  nearly  as  complete  as  the  foregoing,  and  it 
is  uncertain  even  whether  the  first  one  mentioned  in  the  syllabus  really 
belongs  to  it.     The  following  comprises  the  few  that  are  kno\vu : — 

Carbonic  acid,  0204.=  (2CO2).     Gaseous. 

Acrylic  acid,  C3H4O2.     By  the  oxidation  of  acrolein ;  liquid. 

Crotonic  acid,  C4Hg02.     In  croton  oil ;  neither  acrid  nor  purgative  ;  liquid. 

Damaluric  acid,  0^11,202.     In  the  urine  of  man,  the  cow,  and  the  horse ;  liquid. 

Moringic  acid,  CisHjgOj.     In  the  oil  of  Moringa  aptera ;  solid  at  32^^. 

Hypogfeic  acid,  C16H30O2.     Physetic  acid.     In  the  oil  of  Arachis  hypogsea  and  the 

liquid  fat  of  the  Cetacese ;  fusible  at  93°. 
Geadic  acid,  CigHgoOj.     By  HNO3  from  the  former  ;  fusible  at  100°. 
Oleic  acid,  CigHg^Oj.     In  the  fat  of  most  animals,  and  in  all  the  undrying  vegetable 

oils  ;  solid  at  25°  ;  oxidizes  readily. 
Elaic  acid,  C18H34O2.    From  oleic  acid  by  HNOj ;  inodorous,  tasteless ;  fusible  at  111°. 
Balfenic  acid,  CigHggOa.     In  the  oil  of  Balsena  rostrata ;  solid  at  40°. 
Erucic  acid,  C22H42O2.     Sinapic  acid.     In  the  oil  of  mustard ;  fusible  at  93°. 

A  few  other  acids  of  a  different  composition  are  met  with  in  some 
fixed  oils,  among  which  we  mention — 

Olinic  acid.     Compos.  (?)     In  the  drying  oils,  linseed,  nut,  hemp-seed,  poppy-seed 

oils,  etc. 
Bicin-oleic  acid,  CJ8H34O3.     In  castor  oil ;  solid  at  about  15°. 

j\Iost  of  these  acids  are  combined,  as  has  been  stated  above,  with  the 

ether  of  a  triatomic  alcohol,  the  oxide  of  glyceryle ;  but  some  fatty 

bodies  contain,  either  besides  this  or  altogether,  other  bases,  of  which 
81 
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the  following  syllabus  will  give  a  view ;  they  are  the  ethers  of  mona- 
tomic  alcohols : — 

Oxide  of  cetyle,  C,6H33(OH).     In  spermaceti  with  palmitic  acid(cetiii). 
"         ceryle,  0971155(013).     In  Chinese  wax  with  cerotinic  acid. 
"         metyle,  C3oHgo(OH).     In  beeswax,  the  portion  insoluble  in  boiling  alcohol, 
.  with  palmitic  acid  (myricin). 

The  compounds  of  the  fatty  acids  with  the  oxide  of  glyceryle  are,  by 
common  consent,  called  by  the  name  of  the  acid,  changing  the  termina- 
tion ic  into  in.  Thus  myristin  is  03115,(014112702)3 ;  palmitin,  O3H5, 
{C^eii^,02\;  stearin,  03H5,(0i8H3gO2)3 ;  arachin,  03H-(02oH3902)3;  olein, 
03115,(01833302)3.  All  these  fats  contain  3  equivalents  of  acid,  but 
others  with  2  and  1  equivalent  have  been  obtained  artificially;  they  are 
designated  in  organic  chemistry  by  prefixing  to  the  former  the  word  tri, 
to  the  next  di,  and  to  the  last  mono.  Ordinary  stearin  is,  according  to 
the  chemical  nomenclature,  tristearin  03H5,(0i8H35O2)3 ;  the  artificial 
distearin  has  the  formula  03HgOH,(0i3H35O2), ;  and  the  monostearin 

03H5(OH.)2(0i3H35O2). 

To  obtain  these  acids  in  a  pure  state  is  usually  a  matter  of  difficulty ; 
fractional  precipitation  must  be  frequently  resorted  to. 

Mwplastrum  Plumbi,  U.  S.  P.     [Lead  Plaster.)    [Diachylon  Plaster.) 

Oxide  of  lead,  in  very  fine  powder,  thirty-two 

parts 32 

Olive  oil,  sixty  parts 60 

Water A  sufficient  quantity. 

Rub  the  oxide  of  lead  with  about  one-half  of  the  olive  oil,  and  add 
the  mixture  to  the  remainder  of  the  oil,  contained  in  a  suitable  vessel  of 
a  capacity  equal  to  twice  the  bulk  of  the  ingredients.  Then  add  10  parts 
of  boiling  water,  and  boil  the  whole  together  until  a  homogeneous  plaster 
is  formed,  adding,  from  time  to  time,  during  the  process,  a  little  water,  as 
that  first  added  is  consumed. 

Lead  plaster  is  white,  pliable,  and  tenacious,  free  from  greasiness  or 
stickiness.  It  should  be  entirely  soluble  in  warm  oil  of  turpentine 
(absence  of  uncombined  oxide  of  lead). 

The  process  requires  that  olive  oil  (lard  oil  does  not  produce  a  nice 
product)  should  be  boiled  with  finely-powdered  oxide  of  lead  (litharge)  and 
water  for  a  long  time,  until  they  unite  into  a  mass  of  a  soft,  solid  consist- 
ence, which  is  tenacious,  and  readily  rolled  upon  a  wet  marble  slab  into 
rolls  of  suitable  size,  which  are  allowed  to  harden  by  maceration  in  a 
trough  of  cold  water  and  subsequent  exposure  to  the  air ;  1  gallon  of 
oil  yields  about  12  lbs.  of  plaster. 

Lead  plaster  is  usually  found  in  commerce  in  rolls  of  various  sizes, 
from  ^  ounce  to  J  pound  in  weight,  called  simple  diachylon,  or  lead 
plaster:  sometimes,  though  rarely,  it  is  spread  upon  cotton  cloth  by 
machinery,  and  sold  by  the  yard  like  adhesive  plaster  cloth.  It  is 
milder,  and  less  irritating  in  its  action  upon  highly  inflamed  surfaces, 
though  less  adhesive  than  that  well-known  and  useful  application. 
Postponing  to  another  chapter  the  practical  details  in  regard  to  these, 
and  the  numerous  compounds  into  which  they  enter,  it  will  be  appro- 
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priate  in  this  place  to  introduce  to  notice  ^vhat  was  formerly  a  residuar}' 
product  of  the  manufacture  of  lead  plaster,  l)Ut  is  no\\-  made  directly 
from  fixed  oils. 

Glycerinwn,  U.  S.  P.     [Glycerin.) 
{Glycerina,  Pharm.,  1870.) 

A  liquid  obtained  by  the  decomposition  of  fats  or  fixed  oils,  and  cf^n- 
taiuiug  not  less  than  95  per  cent,  of  absolute  glycerin  [03^5(110)3  =  92]. 

A  clear,  colorless  liquid,  of  syrupy  consistence,  oily  to  the  touch, 
hygroscopic,  without  odor,  very  sweet,  and  slightly  ^\'arm  to  the  taste, 
and  neutral  in  reaction.  It  is  solul^le,  in  all  proportions,  in  water  and  in 
alcohol,  also  in  a  mixture  of  3  parts  of  alcohol  and  1  part  of  ether,  Ijut 
insoluble  in  ether,  chloroform,  benzol,  or  fixed  oils.  Its  specific  gravity 
should  not  be  less  than  1.250,  corresponding  to  the  presence  of  at  least 
95  per  cent,  of  absolute  glycerin.  In  solution  Wxih  water,  it  is  slowly 
vaporized,  with  steam,  at  100°  C.  (212°  F.);  exposed  alone  to  higher 
temperature,  it  yields  acrid  decomposition  vapors  of  a  characteristic 
odor,  with  a  little  glycerin  vapor,  and  at  290°  C.  (554°  F.)  it  boils,  and 
is  decomposed.  If  a  fused  bead  of  borax,  on  a  loop  of  platinum  wire, 
be  moistened  with  glycerin,  previously  made  slightly  alkaline  with  diluted 
solution  of  soda,  and  after  a  few  minutes  held  in  a  colorless  flame,  the 
latter  will  be  tinted  deep  green. 

Glycerin  should  be  neutral  to  litmus  paper.  Upon  warming  a  portion 
of  5  or  6  gin.  with  half  its  Aveight  of  diluted  sulphuric  acid,  no  butyric 
or  other  acidulous  odor  should  be  developed.  A  portion  of  2  or  3  gm., 
gently  warmed  with  an  equal  volume  of  sulphuric  acid  in  a  test-tube, 
should  not  become  dark  colored  (absence  of  cane-sugar).  A  portion  of 
about  2  gm.,  heated  in  a  small,  open  porcelain  or  platinum  capsule,  upon 
a  sand-bath,  until  it  boils,  and  then  ignited,  should  burn  and  vaporize 
so  as  to  leave  not  more  than  a  dark  stain  (absence  of  sugars  and  dextrin, 
which  leave  a  porous  coal).  A  portion  heated  to  about  85°  C.  (185°  F.), 
with  test-solution  of  potassio-cupric  tartrate,  should  not  give  a  decided 
yellowish-brown  precipitate,  and  the  same  result  should  be  obtained,  if, 
before  applying  this  test,  another  portion  be  boiled  with  a  little  diluted 
hydrochloric  acid  for  ^  an  hour  (absence  of  sugars).  After  full  com- 
bustion, no  residue  should  be  left  (metallic  salts).  Diluted  with  10  times 
its  volume  of  distilled  Avater,  portions  should  give  no  precipitates  or  col- 
ors, when  treated  with  test-solution  of  nitrate  of  silver,  chloride  of 
barium,  chloride  of  calcium,  sulphide  of  ammonium,  or  oxalate  of 
ammonium  (acrylic  or  hydrochloric,  sulphuric,  oxalic  acid,  ii'on,  or  cal- 
cium salts). 

Glycerin  may  be  classified  among  pseudo  sugars  (see  page  436),  but  in 
chemical  behavior  it  is  a  triatomic  alcohol  of  the  hyiiothetical  radical  glyce- 
ryle,  CgHg.  Glycerin  is  sepai'ated  from  oils  in  the  process  of  their  sapon- 
ification, and  may  be  obtained  by  evaporation  from  the  water  in  Avhich 
lead  plaster  has  been  made,  care  being  taken  to  precipitate  any  lead  held 
in  solution  by  sulphui'etted  hydrogen,  and  to  drive  off  the  excess  of  this 
gas  by  heat. 

There  are  several  qualities  of  glycerin  in  our  markets;  the  cheapest 


484  FIXED    OILS    AND    FATS. 

is  made  from  the  waters  from  which  soap  has  been  separated;  that 
which  has  been  collected  as  a  residuary  product  from  the  plaster  manu- 
facturer has  been  almost  superseded  by  that  distilled  from  fats  by  highly 
heated  steam. 

This  process,  which  was  first  discovered  by  Mr.  Tilghman,  has  com- 
pletely revolutionized  the  trade  in  and  use  of  glycerin.  Thirty-five 
years  ago  glycerin  was  looked  upon  almost  as  a  curiosity,  so  little  was 
the  demand  for  it ;  and  for  many  years  the  article  made  by  two  parties 
only  was  considered  sufficiently  good  for  medicinal  purposes — that  made 
by  Price  Candle  Company,  of  London,  and  that  by  Henry  Bower,  of 
Philadelphia — while  at  the  present  time  excellent  glycerin  is  made  by  a 
great  many  manufacturers. 

When  made  by  distillation  glycerin  is  liable  to  be  contaminated  with 
acrolein,  a  peculiar  volatile  principle  to  which  it  owes  its  acridity. 
Recent  chemical  investigations  show  that  acrolein  is  formed  during  the 
dehydration  of  glycerin  even  in  vacuo.  Some  specimens  have  a  saline 
taste,  evincing  important  impurities  in  view  of  the  uses  to  which  it  is 
applied.  Among  the  impurities  noted  by  different  writers  are  oxalic 
and  formic  acids,  although  this  is  denied  by  others ;  nitric  acid  has  been 
observed  by  Schepky,  and  butyric  acid  by  Perutz.  In  the  common 
grades  the  bad-smelling  fatty  acids  are  often  observable. 

Glycerin  is  occasionally  adulterated  with  glucose,  which  is  easily 
detected  by  means  of  Fehling's  sugar-test ;  and  one  sample  of  excellent 
appearance,  and  marked  "  chemically  pure  glycerin,"  showed  on  exami- 
nation by  us  the  presence  of  cane  sugar. 

The  presence  of  water  will  be  indicated  by  its  diminished  specific 
gravity :  thus,  glycerin  containing  1  per  cent,  of  water  has  the  sp.  gr. 
of  1.263;  10  per  cent.,  1.233;  20  per  cent.,  1.203;  50  per  cent., 
1.173. 

Glycerin  is  sometimes  used  to  impart  sweetness  (age)  and  an  oily 
appearance  (body)  to  liquors,  and  thus  labelled  is  sold  to  dealers  for 
those  purposes. 

It  is  much  employed  as  a  substitute  for  oils,  having  a  remarkable 
property  of  soothing  irritable  conditions  of  the  mucous  surfaces,  and  at 
the  same  time  mixing  in  all  proportions  with  water,  and  with  most 
aqueous  mixtures. 

It  is  a  most  useful  application  in  the  dry  and  parched  condition  of 
the  mouth  so  often  present  in  disease,  to  which  it  may  be  applied  either 
by  painting  it  over  the  dry  surface  with  a  brush,  or  by  swallowing  it 
diluted  with  water.  Highly  concentrated  glycerin  will  tend  to  increase 
the  dryness  of  the  mouth  by  its  power  of  absorbing  moisture,  and  for 
this  reason  should  be  diluted  before  being  used  for  this  purpose.  For 
a  certain  form  of  deafness  resulting  from  dryness  of  the  tympanic 
membrane  it  is  one  of  the  best  of  remedies.  It  is  used  in  certain  scaly 
skin  diseases,  as  lepra.  It  is  a  useful  application  to  sore  nipples,  also 
to  burns  and  excoriated  surfaces,  and  is  added  to  poultices  to  keep  them 
moist.  Its  substitution  for  almond  and  olive  oil,  in  the  preparation  of 
delicate  ointments,  is  seldom  productive  of  advantage ;  it  must  be 
remembered  that  it  is  not  perfectly  miscible  with  the  fixed  oils.  It  is 
not  liable  to  become  rancid  as  oils  are,  and  it  imbibes  the  essential  oils 
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from  plants  digested  in  it  with  ronuirkable  avidity,  so  that  it  is  \\(li 
ada])ted  to  the  ])rcparation  of  liniments  and  lotions;  it  is  also  miscihle 
with  soaps.  From  its  remarkable  solvent  ])ower  over  ehemical  agents  it 
is  niueh  used  in  pharmacy,  and  the  name  glyeeroles  (glyeerites,  6.  ^S'.  1\) 
is  applied  to  solutions  eontaining  it.  Glycerin  is  an  excellent  vehicle 
for  subacetate  of  lead,  which,  on  admixture  with  common  oils,  as  in 
Goulard's  cerate,  is  always  converted  into  a  compound  of  the  oil-acid 
with  oxide  of  lead ;  and  on  admixture  with  water,  as  in  lead-water, 
immediately  l)egins  to  be  decomposed,  depositing  carbonate  of  lead,  S(j 
that  the  solution  in  a  short  time  becomes  inert.  Glycerin  is  miscible  in 
all  proportions  with  liquor  plumbi  subacetatis,  and  under  the  name  of 
Lijumentum  idumbi  subacetatis  a  formula  is  inserted  which  I  think  an 
improvement  on  any  of  the  old  preparations  of  lead. 

The  solvent  power  of  glycerin  is  so  great  that,  since  its  general  intro- 
duction to  popular  use  in  pharmacy,  many  sulistances  heretofore  pre- 
scribed with  little  satisfaction  have  been  used  with  great  success  by  reason 
of  their  combination  with  glycerin.  The  following  is  a  list  of  the  class 
of  substances  generally  soluble  in  it: 

Bromine,  Alkalies,  Tannin, 

Iodine,  Alkaline  earths,  Vegetable  alkalies. 

Iodide  of  sulphur.  Neutral  salts,  Salicin, 

Chloride  of  potassium.  Vegetable  acids.  Santonin. 

Nitro-glycerin  or  Glonoin.     03115(1^02)303. 

This  comj)ound,  which  for  years  past  has  attracted  some  little  atten- 
tion as  a  remedy  for  headache,  is  prepared  by  adding  ^  oz.  anhydrous 
glycerin,  with  constant  agitation,  to  a  mixture  of  2  oz.  sulphuric  and 
1  oz.  fuming  nitric  acid,  pouring  it  into  50  oz.  water,  and  washing  it 
upon  a  filter. 

It  is  a  colorless  oil,  possessing  a  sweet  taste,  sp.  gr.  1.28,  soluble  in 
180  parts  water,  and  very  readily  soluble  in  alcohol  and  ether;  when 
heated  it  frequently  explodes ;  even  at  ordinary  temperature  nitrous 
acid  is  sometimes  evolved,  and  the  residue  consists  of  oxalic  acid  and 
glyceric  acid.  A  drop  of  the  acid  brought  in  contact  with  the  lips,  or 
even  the  vapors,  produce  the  most  distressing  headache.  It  has  lately 
been  prescribed  in  pills  containing  j^q  gr.,  and  in  solution  containing 
1  per  cent. 

The  chief  use  of  this  article  is  in  the  arts  as  a  substitute  for  gun- 
powder in  blasting,  it  possessing  far  greater  power ;  but  the  terrible 
destruction  which  results  from  its  accidental  explosion  renders  it  as 
dreadful  as  it  is  efficient. 

Soaps. — As  before  mentioned,  only  the  alkaline  soaps  are  soluble  in 
water  and  alcohol ;  their  consistence  varies  with  the  alkali,  thepotassa  soap 
being  the  softest,  the  soda  soap  invariably  harder  than  the  foi'mer.  The 
following  list  comprises  those  which  are  most  usually  employed  in  medi- 
cine, though  occasionally  the  soap  of  a  finer  oil  than  olive  oil,  like  the 
cocoa-nut-oil  soap,  or  some  highly  odorized  one,  like  Windsor  soap,  is 
preferred. 
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Soaps  used  in  Medicine. 

Sapo,  Castile  soap.     From  olive  oil  and  soda ;  white  or  mottled ;  used  as  an  antacid, 

excipient  in  pills,  (linimentum  saponis.      U.  S.  Ph.,  1860.) 
Sapo  vulgaris,  common  soap.     From  animal  oil  and  soda ;  used  externally  only  in  the 

preparation  of  opodeldoc,  linim.  saponis  camphor.      U.  S.  Ph.,  1850. 
Sapo  viiHdis,  S.  niger,  S.  mollis,  soft  green  or  black  soap.     From  potassa  and  various 

animal  and  vegetable  fats ;  used  in  itch  and  stimulant  applications  to  the  scalp. 
Emplastrum  plumlai,  lead  plaster.     From  litharge  and  olive  oil ;  forms  the  basis  of 

most  plasters.     (See  Emplastra.) 

Of  the  soaps,  perhaps  none  is  more  really  useful  for  ordinary  domestic 
and  for  surgical  purposes  than  the  genuine  Castile  soap,  abundantly  and 
cheaply  supplied  in  our  markets.  Palm  soap  is  second  only  to  this  in 
its  emollient  properties.  The  introduction  of  suet  (soap-fat)  is  a  com- 
mon means  of  increasing  the  frothing  properties  of  soap,  and  the  fore- 
going being  quite  destitute  of  this  ingredient  are  unsuited  to  use  in 
shaving.  Soluble  glass,  silicate  of  alkali,  is  now  introduced  into  the 
cheap  soaps  of  commerce,  by  which  an  immense  saving  of  the  fatty  in- 
gredient is  attained,  and  the  use  of  resin,  formerly  employed  for  the 
same  purpose,  is  superseded. 

In  the  U.  S.  Pharmacopoeia  of  1860,  only  Castile  soap  was  officinal; 
it  is  designated  Sapo,  soap  made  with  soda  and  olive  oil.  Sapo  vulgaris, 
common  soap,  formerly  officinal  for  the  preparation  of  solid  opodeldoc, 
has  been  dismissed  with  that  pre]3aration.  Soap  made  with  vegetable 
oils  is  generally  soluble  in  cold  alcohol;  that  made  with  suet  and  animal 
oils  is  insoluble  in  alcohol  except  by  the  aid  of  heat. 

List  of  the  Peincipal  Fixed  Oils  and  Fats  used  in  Medicine. 

1.  Vegetable  Oils. 

Oleum  olivse  (sweet  oil  or  olive  oil).  From  the  fruit  of  Olea  Europfea,  by  expression, 
sp.  gr.  .915  to  .918;  a  light  yellow;  nearly  inodorous;  of  sweet  oily  taste;  in  oint- 
ments, plasters,  for  culinary  purposes,  and  jjerfumery. 

Oleum  amygdalfe  dulcis.  From  kernels  of  fruit  of  A.  communis  by  expression,  sp. 
gr.  .914  to  .920.  Solid  at  — 12°;  light  yellow;  very  bland;  in  ointments  and  per- 
fumery. Hager  states  that  true  oil  of  almonds  when  shaken  in  a  test-tube  with  25 
per  cent,  of  nitric  acid  forms  a  white  emulsion-like  mass,  which  remains  white  or 
faintly  colored  with  yellow  even  when  heated  ;  while  oil  of  peach  kernels  or  apricots 
becomes  yellowish  at  once,  and  deepens  to  a  reddish  yellow  in  half  an  hour. 

Oleum  sesami  (benne  oil).     From  the  seeds  of  Sesamum  indicum  and  orientale. 

Oleum  arachidis  (ground-nut  oil).  From  the  kernels  of  fruit  of  Arachis  hypogaea  by 
expression,  sp.  gr.  .918. 

Oleum  lini  (flaxseed  oil).  From  the  seed  of  Linum  usitatissimum,  sp.  gr.  .936;  its 
soaps  are  very  soft;  in  liniments;  rarely  internally;  much  used  in  the  arts. 

Oleum  behen  (behen  oil).  From  the  fruit  of  Moringa  aptera ;  in  ointments  and  po- 
mades. 

Oleum  Chaulmoogra.     Expressed  from  the  seeds  of  Gynocardia. 

Oleum  bertholetice  (Brazil  nut  oil).     From  kernels  of  fruit  of  B.  excelsa,  sp.  gr.  .917. 

Oleum  theobromse  (butter  of  cacao,  oil  of  chocolate  nuts).  From  roasted  seeds  of 
Theobroma  cacao,  sp.  gr.  .892.  Solid  at  80°.  For  ointments,  suppositories,  and 
soa.ps. 

Oleum  fagi  (beech  oil).  From  the  fruit  of  Fagus  sylvatica;  very  bland  soap,  soft;  in 
Germany  as  a  substitute  for  olive  oil. 

Oleum  lauri  (bayberry  oil).  Expressed  from  the  fruit  of  Lauris  nobilis;  green,  buty- 
raceous,  granular,  very  fragrant ;  taste  bitter,  aromatic ;  in  ointment. 

Oleum  cocois  (cocoa-nut  oil).  From  the  kernel  of  the  Cocos  nucifera;  white;  of  sweet 
taste ;  yields  an  excellent  soap. 
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Oleum  gossypii  {cotton-sijxid  oil).  Frura  tliu  soe<ls  of  (io.ssypiimi  li(;i-l)acc'urn  ;  roliiicd, 
sjj.  gr.  .921. 

Oleum  m,addis  (solid;  oil  of  inaee).  From  tlic  arillis  of  the  fruit  of  Myristica  fra- 
grans ;  resembles  the  next. 

Oleum  myristicce.  p]xpresse<l  from  the  nutmeg  of  Myristica  fragrans ;  reddish  ;  aro- 
matic odor  and  taste  ;  in  ointment  and  perfumery. 

Oleum palmce  (solid;  palm  oil).  Obtained  from  the  fruit  of  Elais  guiniensis;  orange- 
yellow;  consistence  of  butter;  agreeable  odor;  turns  easily  rancid. 

Oleum  papaveris  (poppy  oil).  From  the  seeds  of  Papaver  somniferum,  sp.  gr.  .9243; 
light  yellow ;  nearly  inodorous ;  is  a  drying-oil  used  for  culinary  purposes,  and  a.s 
adulteration  for  olive  oil. 

Oleum  ricini  (castor  oil).  From  seeds  of  Ricinus  communis,  sp.  gr.  .9612  ;  nearly  col- 
orless or  yellowish  ;  nsed  as  a  purgative. 

Oleum  tiglii  (croton  oil).  From  the  seeds  of  Croton  tiglium,  sp.  gr.  .947  to  .953  ;  light 
to  dark  yellow ;  readily  soluble  in  alcohol ;  very  acrid  and  drastic ;  blisters  the  skin. 

Cera  Japonica  (Japan  wax).  Said  to  be  obtained  from  the  fruit  and  leaves  of  Rhus 
succedanea ;  white,  hard  ;  fracture  conchoidal. 

2.  Animal  Oils. 

Adeps  (lard).     Prepared  fat  of  Sus  scrofa,  the  hog. 

Butyrum  (butter).     From  cream  by  mechanical  agitation. 

Sevum  (mutton  suet).     The  prepared  suet  or  fat  from  Ovis  aries. 

Oleum-  acUpis  (lard  oil).     The  olein  separated  from  lard  by  expression,  sp.  gr.  .9003. 

Oleum  bubulum  (neat's-foot  oil).     From  the  bones  of  Bos  domesticus,  the  ox. 

Oleum  cetacei  (spermaceti  oil).  From  the  cavity  in  the  upper  jaw  of  Physeter  macro- 
cephalus. 

Oleum  halicorce  (dugong  oil).  From  the  Halicora  dugong  and  Australis;  recom- 
mended as  a  substitute  for  cod-liver  oil. 

Oleum  morrhuse  (cod-liver  oil).    From  the  livers  of  Gadus  morrhua,  sp.  gr.  .920  to  .925. 

3.  Allied  Bodies  not  Containing  Glycekin. 

Cera  flava  (beeswax).    The  substance  used  by  the  bees  for  constructing  their  cells  ;  used 

in  ointments,  cerates,  plasters,  and  in  the  arts. 
Cera  alba  (white  wax).     Beeswax  bleached  by  the  sunlight ;  used  like  the  former. 
Cera  Chinensis  (Chinese  wax).     According  to  St.  Julien,  prepared  by  Coccus  ceriferus, 

like  beeswax  ;  used  in  the  arts. 
Cera  myricse.     Obtained  by  decocting  the  fruit  in  boiling  water,  and  removing  the  wax 

when  it  has  cooled. 
Cetaceum  (spermaceti).     In  the  head  of  Physeter  macrocephalus ;  in  ointments  and 

the  arts. 
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Of  the  foregoing  list  several  are  quite  bland,  agreeable,  and  destitute 
of  active  properties ;  of  these  oleum  sesami,  oleum  papaveris,  oleum  ara- 
chidis,  oleum  cacao,  oleum  olivce,  oleum  amygclalce,  may  be  substituted  for 
each  other,  and  are  adapted,  too,  for  internal  use. 

Olive  oil,  of  the  finest  quality  met  with  in  commerce,  virgin  oil,  salad 
oil,  has  a  pale-yellow  or  greenish-yellow  color,  and  a  very  faint  and 
agreeable  odor ;  its  taste  is  bland  and  pleasant,  though  sometimes  a  little 
acrid;  its  specific  gravity,  at  77°  F.,  is  stated  at  .9109,  .9176  at  59°  F. 
It  is  soluble  in  1|^  times  its  weight  of  ether,  but  almost  insoluble  in 
alcohol ;  it  generally  contains  a  solid  deposit  of  stearin  and  palmitin  in 
cold  weather,  which  is  readily  fused  by  a  slight  elevation  of  tempera- 
ture. The  best  generally  comes  in  bottles  which  hold  from  f -Sxij  to 
f  oxxiv,  or  in  small  flasks  covered  by  wicker  work,  which,  after  they 
are  emptied,  come  in  play  for  small  chemical  operations.  The  common 
impure  oil  is  generally  rancid,  acrid,  and  disagreeable,  and  often  aboimds 
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in  green  coloring  matter ;  it  is  obtained  by  expressing  at  an  elevated 
temperature  or  by  boiling  the  expressed  residue  with  water  and  skim- 
ming off  the  oil. 

The  detection  of  adulterations  in  olive  oil  is  a  matter  of  no  great  dif- 
ficulty to  the  connoisseur,  as  any  admixture  of  inferior  oils  affects  the 
taste  perceptibly.  The  following  are,  however,  more  generally  applica- 
ble: 

Pure  olive  oil,  when  shaken  in  a  vial  half  filled,  gives  a  bead  which 
rapidly  disappears,  but  if  adulterated  the  bubbles  continue  longer  be- 
fore they  burst.  Pure  olive  oil  completely  solidifies  if  immersed  in  ice, 
but  if  |-  of  poppy  oil  is  present  it  does  not  freeze  at  all  at  the  temperature 
of  ice.  When  carefully  mixed  with  yj  V^^  ^^  i^®  volume  of  a  solution 
of  4  ounces  of  mercury,  in  8  fluidounces  and  6  drachms  of  nitric  acid, 
sj).  gr.  1.5,  it  becomes  a  firm  fat  in  3  or  4  hours,  without  any  separa- 
tion of  liquid  oil.  The  other  edible  oils  do  not  solidify  with  acid 
nitrate  of  mercury,  and  the  hardness  of  this  mass  is  dependent  on  the 
pm-ity  of  the  oil.  Animal  oils  solidify  with  this  nitrate,  but  if  olive 
oil  is  mixed  with  them  it  floats  on  the  surface  of  the  coagulum  and  may 
be  decanted.  And  when  heated  this  coagulum  exhales  the  well-known 
odor  of  rancid  fats.  A  few  drops  of  it  treated  with  a  little  nitric  acid 
containing  some  nitrous  acid  readily  solidifies,  the  oleic  acid  being  con- 
verted into  the  solid  isomeric  elaic  acid ;  if  adulterated  by  a  drying  oil, 
it  remains  soft  or  solidifies  much  slower. 

Pelouze  has  investigated  the  subject  of  the  acidification  of  fixed  oils, 
and  confirms  the  fact  already  known,  that  foreign  substances  with  which 
fatty  bodies  are  contaminated  exert  an  action  upon  them  similar  to  that 
which  a  ferment  exerts  upon  saccharine  fluids,  setting  free  fatty  acids. 
He  has  also  found  that  when  oleaginous  seeds  are  crushed  so  as  to  break 
up  their  cells  and  bring  their  contents  into  close  contact,  the  neutral 
fatty  bodies  contained  in  them  are  spontaneously  converted  into  fatty 
acids  and  glycerin.  This  phenomenon  is  analogous  to  what  takes  place 
in  the  grape,  the  apple,  and  other  fruits,  the  sugar  contained  in  which 
is  converted  into  alcohol  and  carbonic  acid  as  soon  as  the  cells  which 
separate  it  from  the  ferment  are  destroyed.  When  extracted  immedi- 
ately, these  oils  are  perfectly  free  from  any  traces  of  acid.  The  differ- 
ence in  quality  between  good  and  bad  olive  oil  is  thus  explained,  the 
former  being  extracted  before  the  lapse  of  time  has  allowed  of  this 
peculiar  fermentative  action.  Dr.  E..  C.  Langlies  adds  to  3  parts  of 
the  oil  to  be  tested,  in  a  small  flask,  1  part  of  nitric  acid  (prepared  by 
mixing  3  parts  acid,  sp.  gr.  1.33,  and  1  part  water),  and  heats  in  a 
water-bath ;  if  tiie  oil  assumes  a  lighter  color  it  is  pure,  if  it  becomes 
red  the  presence  of  oil  from  seeds  may  be  considered  certain. 

Almcmd  oil  is  procured  from  the  kernels  by  expression,  the  best  in  our 
wholesale  market  being  imported  in  jugs  or  cans  from  England.  Some  few 
pharmacists  in  the  United  States  have  presses,  with  which  they  prepare 
this  elegant  product  in  great  purity  and  perfection.  It  has  about  the 
specific  gravity  of  olive  oil,  and  is  without  its  green  tinge  of  color,  so 
that  it  generally  makes  a  whiter  ointment.  Almond  oil  is  soluble  in  25 
parts  of  cold  and  6  parts  of  boiling  alcohol.  In  selling  and  prescribing 
it,  care  should  be  taken  that  it  be  not  confounded  with  the  essential  oil 
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of  bitter  almond.  The  name  has  l^eeii  changed  i'l  the  late  edition  of 
the  Pharmacojxria  to  olev.m  ami/r/fJnla:  exprcHHum. 

It  is  well  known  that  some  wholesale  drug  houses  fraudulently  sub- 
stitute for  this  valuable  oil,  oil  of  poppy  seed,  which  has  little  over  half 
its  money  value  ;  the  fraud  may  be  detected  ])y  mixing  upon  a  glass  or 
porcelain  slab  a  few  drops  of  the  suspected  oil  with  aljout  au  equal 
number  of  dro])s  of  nitric  acid  ;  the  oil  of  popjiies,  l)eing  a  drj'ing  oil, 
retains  its  fluidity,  while  the  almond  oil  soon  l)ecomes  hard. 

Oil  of  Benne  Seed. — Sesamum  orientale  has  been  produced  in  tliis 
country,  and  is  recommended  as  a  desirable  production  to  add  to  oiu* 
agricultural  resources.  The  plant  grows  well,  particularly  in  the  South, 
and  has  been  estimated  to  yield  10  bushels  of  the  seed  to  the  acre;  the 
yield  of  oil  approaches  2 J  gallons  to  the  bushel.  The  seeds  should  he 
planted  as  soon  as  the  frost  is  out  of  the  ground,  in  drills  3  feet  apart, 
ar.d  6  inches  distance  along  the  drills. 

Poppy-seed  oil  is  imported  in  casks  in  considerable  quantit^'  from 
Germany,  where  it  is  frequently  employed  as  a  sulDstitute  for  s'SA'cet  oil 
for  table  use,  and  by  some  practitioners  is  preferred  to  oil  of  almonds. 
In  this  country  it  is  made  use  of  for  the  same  purposes,  and  is  l^esides 
often  fraudulently  substituted  for  or  mixed  with  olive  and  almond  oil, 
which  see. 

Oil  of  Groundnuts. — A  fine  oil  is  now  extensively  made  both  in 
France  and  in  this  country,  by  expressing  groundnuts  between  hot  plates 
in  the  same  way  that  linseed  oil  is  prepared.  Its  chief  use,  as  far  as  I 
can  learn,  is  to  adulterate  almond  and  olive  oils.  It  is  remarkably  free 
from  unpleasant  properties,  and  if  thrown  into  commerce  under  its  own 
proper  name,  would  no  doubt  answer  many  purposes  in  the  arts,  in 
medicine,  and  in  domestic  economy.  Oil  of  groundnuts  has  l)een 
employed  in  place  of  neat's-foot  oil  for  citrine  ointment,  which,  how- 
ever, is  apt  to  be  too  soft  when  thus  prepared. 

Oleum  Theohromce. — Cacao  butter,  the  solid  oil  of  chocolate  nuts, 
softens,  without  quite  fusing,  at  the  temperature  of  the  body ;  its  odor 
and  taste  are  peculiarly  agreeable,  and  besides  its  application  to  chapped 
lips,  its  extensive  use  in  suppositories,  and  its  occasional  employment  as 
a  coating  to  pills,  it  has  been  given  internally  as  a  substitute  for  cod- 
liver  oil  and  other  fats ;  it  is  liable  to  adulteration  with  solid  animal 
fats,  and  I  have  met  with  specimens  containing  wax  in  considerable 
proportion.  (A  full  account  is  given  in  the  Proc.  Amer.  Pharm.  Assoc, 
XV.,  p.  347.) 

Oleum  adipis,  oleum  lini,  oleum,  bubidum,  oleum  bertholetice,  oleum 
myristicce  expressum,  oleum  macidis,  oleum  cocois,  oleum  pcdmce,  oleum 
cetacei,  and  oleum  gossypH,  are  seldom  used  for  any  internal  form  of 
administration,  but  in  common  Avith  olive  and  almond  oil  have  their 
special  adaptations  and  uses  in  the  arts,  and  for  topical  applications  in 
medicine. 

Lard  oil,  which  is  a  tolerably  pure  form  of  oleiu  when  freshly  and 
skilfully  prepared,  is,  however,  seldom  met  with  in  commerce  free  from 
a  disagreeable  rancid  odor;  on  this  account  it  is  rarely  employed  in 
medicine.  It  is  said  to  be  largely  exported  for  fraudulent  admixture 
with  olive  oil. 
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Linseed  or  flaxseed  oil  is  chiefly  used  to  mix  with  the  carbonates  of 
lead  and  zinc  in  the  manufacture  of  the  pigments  known  as  white  lead 
and  zinc  white ;  it  is  sometimes  superseded  for  this  use  by  a  variety  of 
inferior  oils,  which  possess  similar  drying  or  oxidizing  properties. 
Boiled  linseed  oil,  particularly  if  litharge  or  acetate  of  lead  is  mixed 
Avith  it  in  boiling,  is  remarkable  for  the  rapidity  with  which  it  dries 
into  a  hard  varnish-like  material.  This  oil  is  sometimes  used  as  a 
"  healing "  cathartic  in  doses  of  1  or  2  ounces,  for  which  purpose  the 
cold  expressed  oil  is  preferable.  In  this  dose  it  is  highly  recommended 
for  piles,  and  for  burns,  a  liniment  made  with  liq.  calcis  is  used  with 
admirable  effect,  and  known  in  Scotland  as  carron  oil  from  its  frequent 
use  at  the  Carron  Iron  Works. 

Neafs-foot  oil,  as  usually  met  with,  is  so  offensive  that  it  has  been 
omitted  from  the  one  officinal  preparation  in  which  it  was  formerly 
directed — unguentum  hydrargyri  nitratis.  It  may  be  made  pure  and 
good  enough  for  internal  use,  and  in  England  it  is  said  to  be  employed 
for  frying  fritters ;  it  does  not  thicken  by  age. 

Oil  of  brazil-nuts  (oleum  bertholetise),  Avhen  properly  made,  is  of  a 
bright-amber  color,  has  the  peculiar  smell  and  taste  of  the  nut,  and  con- 
geals at  24°  F.  Dr.  Donnelly,  of  Philadelphia,  has  used  it  as  a  substi- 
tute for  olive  oil  in  plasters  and  ointments,  and  found  it  to  be  well 
adapted  for  such  purposes,  1  gallon  of  oil  requiring  6  pounds  of  litharge 
to  saponify,  and  yielding  a  good  plaster  of  a  rich  cream  color,  and  12 
ounces  of  a  superior  glycerin. 

Expressed  oil  of  nutmegs,  as  it  occurs  in  commerce,  is  of  the  consistence 
of  suet,  and  has  a  mixed  white  and  yellow  color,  and  a  strong  odor  of 
nutmegs ;  it  is  prepared  in  the  East  India  Islands  by  exposing  the 
bruised  nutmegs  contained  in  a  bag  to  the  vapors  of  boiling  water,  and 
subjecting  them  to  pressure  between  heated  plates.  It  is  entirely  soluble 
in  boiling  ether;  leaves  nearly  one-half  behind  on  being  treated  with 
cold  ether;  the  residue  is  white,  pulverulent,  inodorous.  It  is  chiefly 
used  for  external  applications  where  a  mild  stimulant  is  required. 

Expressed  oil  of  mace  is  now  very  seldom  met  with  in  commerce ;  it 
is  prepared  in  a  manner  similar  to  the  above,  has  the  consistency  of 
butter,  a  reddish  color,  and  an  agreeable  strong  odor  and'  taste  of  mace. 

Cocoa-nut  oil  is  obtained  by  expression  from  the  kernel  of  the  cocoa- 
nut  ;  it  is  of  the  consistence  of  suet  between  40°  and  50°,  and  semifluid 
between  75°  and  85°  ;  it  is  liable  to  have  a  peculiar  odor  owing  to  the 
presence  of  caprylic  and  capronic  acids  in  small  quantities,  of  which  the 
greater  part  may  be  removed  by  digesting  the  oil  for  several  hours  with 
coarsely-powdered  charcoal,  and  filtering  through  paper  in  a  warm  place. 
It  has  been  proposed  as  a  substitute  for  lard,  especially  in  ointments 
which  contain  much  vegetable  matter,  or  aqneous  mixtures,  of  which  it 
is  able  by  trituration  to  take  up  one-third  more  than  lard.  It  keeping- 
well  without  getting  rancid  admirably  adapts  it  for  such  purposes,  and 
also  for  hair  oil;  it  is  readily  absorbed  by  the  skin,  and,  therefore,  is 
not  so  apt  to  stain  the  garments  and  bed-clothes.  Burnett's  cocoaine  is 
understood  to  be  chiefly  composed  of  this  oil. 

Palm  oil  is  consumed  largely  in  the  manufacture  of  soap,  to  which  it 
imparts  its  peculiar  odor  and   yellow  color;  of  these,  however,  it  is 
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deprived  by  exposure  to  air  and  light.  It  is  a  very  extensive  article  of 
commerce  in  England,  entering  into  many  of  the  clieaj)er  varieties  of 
soap,  and  in  pharmacy  being  used  in  the  manufacture  of  plasters,  certain 
pomades  and  ointments,  and  in  the  manufacture  of  glycerin  by  distilla- 
tion.    It  is  a  soft  solid,  melts  at  117-|°  F.,  sp.  gr.  .968. 

Spermaceti  oil  is  the  clearest  and  thinnest  of  the  whale  oils ;  it  is 
remarkably  adapted  for  greasing  heavy  machinery,  for  A\^liich  purpose  it 
is  in  great  demand ;  it  is  also  a  fine  oil  for  Ijurning,  but  is  rarely  used  in 
medicine  or  pharmacy,  except  by  those  few  practitioners  who  believe  it 
a  good  substitute  for  cod-liver  oil. 

Cotton-seed  oil  is  obtained  by  expression  as  a  very  dark,  almost  black, 
tenacious  oil,  which,  until  the  introduction  of  certain  processes  for  its 
purification  and  bleaching,  was  deemed  of  no  commercial  value ;  it  has 
since  become  a  very  large  article  of  commerce,  and  is  used  in  the  arts 
for  many  of  the  purposes  to  which  the  bland  fixed  oils  are  applica})le, 
and  also  in  several  officinal  in  place  of  olive  oil  and  the  other  more 
expensive  oils.  It  has  been  used  successfully  in  several  officinal  oint- 
ments.    (See  Amer.  Jour.  Pharm.,  1861,  p.  208.) 

Oleum  ricini,  oleum  tiglii,  oleum  morrhuce,  and  oleum  halicorce  are  me- 
dicinal, and  used  as  mternal  remedies. 

Castor  oil  is  a  viscid,  transparent,  light-yellow  colored  oil,  sp.  gr. 
.9575,  at  77°.  Its  taste  and  smell,  when  of  a  fine  cpiality,  are  very 
slight,  though  its  extreme  viscidity  renders  it  disagreeable.  It  is  peculiar 
in  being  miscible  with  absolute  alcohol  in  all  proportions,  and  in  render- 
ing other  oils,  mixed  with  it  in  certain  proportions,  also  soluble ;  it  also 
dissolves  some  alcohol,  but  this  property  diminishes  with  the  strength 
of  the  alcohol.  The  principal  kinds  found  in  the  commerce  of  the 
United  States  are,  the  American  oil,  which  is  produced  principally  in 
the  Western  States  and  comes  in  casks ;  a  variety  said  to  be  expressed 
principally  in  New  York  from  seeds  imported  from  the  East  Indies ; 
and  the  East  India  oil,  which  is  imported  in  tin-cans  from  Bombay  and 
Calcutta.  The  latter  article  is,  I  think,  generally  the  best,  either  from 
the  agitation  to  which  it  is  subjected  in  the  hold  of  the  vessel  during  a 
long  voyage,  a  great  part  of  the  time  in  the  tropics,  producing  a  separa- 
tion of  its  albuminous  ingredient,  and  thus  clarifying  it,  or  from  some 
peculiarity  in  its  preparation.  A  can  of  this  oil  is  often  found  cloudy 
near  the  bottom,  Avhile  the  upper  portion  may  sometimes  be  racked  off 
remarkably  clear  and  free  from  odor  and  taste. 

The  English  castor  oil,  so  much  esteemed  here,  has  been  selected  from 
the  best  East  India  oil  and  submitted  to  filtration,  and  afterwards 
bleached  by  exposure  to  the  sun.  The  blue  tinge  of  color  of  bottles  in 
A^'hich  it  is  sold,  by  neutralizing  the  yellow  rays  reflected  from  the  oil, 
give  it  the  appearance  of  great  freedom  from  color.  (See  Pharmaceutical 
Notes  of  Travel,  by  the  author,  Amer.  Jour.  Pharm.,  vol.  xxx,,  p.  114.) 

The  Palma  Christi,  which  produces  the  valuable  seed  yielding  this 
oil,  is  a  beautiful  annual  plant,  readily  cultivated  in  our  climate  from 
the  seed.  It  grows  to  the  height  of  from  6  to  10  feet,  and  is  one  of  the 
most  ornamental  of  annuals  for  garden  or  lawn. 

The  seeds  are  powerfully  acrid  and  cathartic.  The  activity  of  these 
and  the  oil  depends  upon  an  acrid  principle,  said  to  be  resinoid,  which 
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is  invariably  present  in  it,  and  is  modified  by  the  bland  demulcent  prop- 
erties of  the  oil,  rendering  it  one  of  the  most  useful  of  cathartics. 

The  leaves  of  Pahna  Christi  have  come  into  use  within  a  few  years 
as  an  application  to  the  mammse,  with  a  view  to  promote  the  flow  of 
milk ;  an  extract  prepared  from  them  is  spread  upon  cotton  cloth  and 
applied  to  the  mammse ;  an  infusion  is  recommended  for  the  same  pur- 
pose, to  be  taken  internally. 

Great  quantities  of  castor  oil  are  consumed  in  the  preparation  of  ap- 
plications for  the  hair,  it  being  now  generally  preferred  to  bear's  oil, 
which  was  formerly  much  in  vogue  for  this  purpose.  For  greasing  the 
hair,  it  should  have  a  small  admixture  of  alcohol  to  diminish  its  viscid 
properties,  while  for  hair  restoratives,  such  as  are  called  kathariou,  tri- 
copherous,  etc.,  the  alcohol  is  in  larger  proportion,  the  oil  being  added 
to  diminish  the  drying  and  crisping  properties  of  the  spirits  used.  Rec- 
ipes for  preparations  of  this  composition  are  given  in  the  chapter  on 
Perfumery  and  Toilet  Preparations. 

Croton  oil,  like  the  foregoing,  is  the  product  of  the  seeds  of  one  of 
the  family  Euphorbiacese.  It  is  imported  in  bottles  holding  about  20 
ounces.  Its  powerful  irritant  and  drastic  cathartic  properties,  in  doses 
of  from  1  to  2  drops,  are  well  known.  In  applying  it  as  a  local  irritant 
for  producing  a  pustular  eruption,  it  is  usually  diluted  with  twice  the 
q-uantity  of  olive  oil;  it  should  then  be  carefully  and  conspicuously 
marked  for  external  use. 

Pure  croton  oil  is  soluble  in  about  its  own  bulk  of  very  strong  alco- 
hol, but  in  2  or  3  days  nearly  all  the  oil  separates.  One  of  the  most 
ready  ways  of  testing  its  quality  is  to  try  its  effect  upon  the  skin ;  if 
pure,  the  speedy  appearance  of  the  eruption  may  be  anticipated.  (See 
Amer.  Jour.  Pharm.,  1860,  p.  306.) 

Dr.  Isaac  Hays,  of  Philadelphia,  has  often  succeeded  in  producing 
the  pustular  eruption  by  mixing  an  equal  bulk  of  oil  of  spearmint  with 
croton  oil  when  the  pure  oil  failed  to  produce  the  desired  effect. 

Cod-liver  oil,  as  supplied  to  the  American  market,  is  largely  prepared 
upon  our  New  England  coast  and  that  of  Newfoundland,  in  connection 
with  the  cod  fisheries.  Three  different  commercial  varieties  are  pro- 
duced, which  vary  in  quality  according  to  the  skill  and  care  ex- 
pended in  their  preparation.  Pale  cod-liver  oil  is  prepared  in  New 
England  by  cutting  up  the  fresh  livers  and  throwing  them  into  water 
in  a  large  tank  arranged  for  the  application  of  heat.  A  fire  being  kin- 
dled, the  oil  rises  to  the  surface  and  is  skimmed  off;  by  standing,  even 
after  being  barrelled,  a  deposit  separates  which  allows  of  the  clear  oil 
being  racked  off.  It  is  abundant  in  our  markets  within  a  few  years, 
being  used  exclusively  in  medicine,  and  commanding  a  price,  by  the 
gallon,  of  from  $2  to  $3. 

The  other  most  common  variety  is  the  dark-broum  oil.  The  livers, 
being  thrown  into  a  heap  exposed  to  the  sun,  are  thus  allowed  to  be- 
come decomposed,  and  the  oil  is  collected  as  it  flows  out  from  the  cor- 
rupting mass.  The  dark-brown  oil  is  rancid,  having  a  disagreeable 
empyreumatic  odor,  and  taste  which  is  bitter,  besides  being  acrid,  as  in 
the  other  case.  It  is  used  extensively  by  curriers.  Its  price  is  usually 
about  $1  per  gallon. 
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The  jj(i/r~/)roir/i  luxl-lin  r  o'll  is  iiit<'niic«li;it<'  In  it~  |)r<ijMrtie8  lH't\vi-«'ii 
the  tort'<i!;()iii<:;  ;  it  i-  l)\-  sniiK;  jji-cfcrrcd  to  cither,  and  hy  .s<'V<'ral  <ii>- 
tomers  witli  whom  I  liavc;  met  is  said  to  disa{i;ivc  loss  with  tlic  stonia<li. 
This  variety  is  no)  so  eoninion  in  coinnierce.  Many  d(!alers  do  not 
proenn;  it  at  all.  I  Iiave  obtained  it  hy  the  ^dlon  at  from  SI. 25  to 
81.75  per  gallon.  Tlierc;  are  all  j^rades  of  f|iiality  hetwecn  the  finc«t 
and  eonini<»nest  oils.  At  ])resent  time  (ISS."})  the  (-(Ml-liver  oil  that  is 
most  a))j)roved  is  the  pale  ^.'orwe<;ian  oil,  imported  in  tin-linal  barrels 
holdinii'  '>\()  j^allons. 

The  XcW^^a  admixture  of  other  fish  than  the  cfKl  in  the  prmhiee  of 
New  Enj^land  fisheries,  and  the  eonseqnent  admixture  of  the  livers,  has 
induced  a  very  general  opinion  that  th(!  Newfoundland  oil,  as  rej)res<,'nt- 
m)f  the  oil  of  the  livers  of  the  eod  exclusively,  is  to  he  j)r(,'ferred.  This 
is  the  kind  of  oil  sold  chiefly  in  P^n^land,  and  upon  wliich  the  reputa- 
tion of  the  oil  w^as  mainly  founded  in  the  first  instance.  Excellent  c(k1- 
liver  oil  is  made  in  London  from  the  livers  of  the  fresh  fish  hrouirht  to 
that  market.  The  firm  of  Allen  &  Hanburys  supply  their  extensive 
demand  from  this  source.  The  livers  are  ])laced  in  a  lar<i;e  iron  ])an 
over  a  coal  fire,  and  heated  to  about  180°  F.,  stirrincr  constantly  until 
they  break  down  into  a  uniform  pulpy  liquid  mass;  this  is  immediately 
transferred  to  calico  bags,  whence  the  oil  drains  out.  After  filtration, 
while  still  warm,  the  oil  is  ready  for  use.  In  this  state  the  oil  sepa- 
rates, at  the  temperature  of  60°  F.,  a  consideral)le  deposit,  which  it  is 
the  practice  of  some  to  remove  by  filtration,  while  others  allow  it  to 
remain  as  probably  quite  as  efficient  as  the  more  fluid  part. 

The  composition  of  cod-liver  oil,  as  inferred  from  the  analysis  of  Dr. 
De  Jongh,  is  similar  to  that  of  other  fatty  oils,  with  the  exception  of 
a  peculiar  organic  substance  of  biliary  origin  called  by  huwf/aduin,  and 
also  some  of  the  constituents  of  bile,  with  traces  of  iodine,  bromine, 
etc. 

More  recently,  Dr.  F.  L.  Wiuckler  has  investigated  its  chemical 
nature,  and  regards  this  oil  as  an  organic  whole  of  a  pecidiar  chemical 
composition,  differing  from  that  of  all  other  fatty  oils  hitherto  em- 
ployed as  medicines.  According  to  this  eminent  chemist,  some  glycerin 
is  replaced  by  oxide  of  the  organic  radical  propylc  (CgH),  a  com])ound 
of  Avhich  exists  also  in  ergot  and  in  the  liquor  of  pickled  herring. 
From  this  Dr.  Winckler  infers  that  cod-liver  oil  cannot  be  replaced  by 
any  other  officinal  oil.  Propylamine  (CgH^NHo),  a  product  of  the 
reaction  of  ammonia  on  cod-liver  oil,  is  also  finind  by  Winckler  in  nor- 
mal urine  and  sweat ;  and,  viewing  its  formation  as  probable  by  the 
reaction  in  the  system  by  which  c(xl-liver  oil  is  assimilated  and  burnt 
up  in  the  lungs,  he  founds  upon  this  his  theory  of  the  utility  of  cod- 
liver  oil  in  medicine. 

The  amount  of  iodine  in  cod-liver  oil  does  not  exceed  .05  per  cent., 
and  is  too  insignificant  to  be  of  great  medicinal  activity ;  sometimes 
other  oils  have  been  substituted  for  it  by  dissolving  iodine  in  them. 
True  liver  oils  give  Pettenkofer's  reaction ;  a  drop  of  sulphuric  acid 
produces  a  violet  color  with  the  biliary  constituents  containeil  in  the  oil. 

Duc/ong  Oil. — This  oil  is  obtained  from  two  herbivorous  cetaceous 
animals,  the  family  ]\Ianitidc^,  the  one,  Halicore  Dugong,  an  inhabitant 
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of  the  Indian  Seas,  the  other,  Halicore  Austrahs,  occurring  oif  the 
north-west  coast  of  Austraha.  Specimens  of  this  oil  from  Ceylon  are 
solid,  while  from  Australia  more  fluid,  though  with  a  deposit  of  stearin. 
Both  have  a  talloAv-like  taste  and  no  fishy  smell,  and  have  been  used  as 
substitutes  for  cod-liver  oil.  I  am  not  aware  that  any  specimens  have 
reached  the  United  States  as  yet. 

In  addition  to  the  foregoing,  no  less  than  37  fixed  oils  and  fats  are 
found  in  the  shops  of  the  various  nations  of  Europe,  many  of  which 
were  formerly  officinal.  Some  of  these  are  now  called  for  by  the  more 
ignorant  classes  under  the  imj)ression  that  special  virtues  attach  to  the 
fats  of  different  animals  and  fishes.  Goose-grease  is  much  esteemed  as 
an  application  to  chapped  hands,  and  to  be  applied  by  inunction  for 
rheumatic  and  other  pains ;  it  is  preserved  in  many  families  for  this  use. 
Beards  oil  has  had  a  great  reputation  for  the  hair,  and  is  undoubtedly  a 
good  application  and  less  liable  to  become  rancid  than  some  other  oils. 
It  is  met  with  in  considerable  quantities  in  the  western  cities,  but  it  is 
well  known  that  most  of  the  oil  labelled  bear's  oil  has  none  of  that 
material  in  it.  Catfish  oil,  sturgeon's  oil,  porpoise  oil,  and  rabbit  fat 
are  all  occasionally  in  demand,  but  seldom  kept  by  the  druggist  or 
pharmacist ;  it  is  within  the  recollection  of  the  author  that  cod-liver  oil 
was  equally  a  rara  avis. 


CHAPTER    VI. 

ON  VOLATILE  OILS,  CAMPHORS,  AND  BESINS. 

Volatile  or  Essential  Oils. 

THIS  important  and  interesting  class  of  proximate  principles  contains 
an  immense  number  of  individuals  wdiich  are  clistina-uished  from 
each  other  more  by  striking  sensible  and  physical  than  by  chemical 
peculiarities.  By  far  the  largest  number  are  derived  from  plants,  in 
which  they  exist  ready  formed,  although  some  are  the  products  of  a 
spontaneous  fermentative  action  set  up  among  principles  contained  in 
the  plants  in  the  presence  of  water.  Volatile  oily  products  of  the 
destructive  distillation  of  organic  substances,  the  rational  composition 
of  which  is  not  known,  are  likewise  conveniently  classed  with  volatile 
oils.  Those  which  may  be  designated  as  definite  chemical  compounds, 
such  as  creasote,  may  be  more  appropriately  treated  of  under  the  head 
of  the  several  sources  from  which  derived.  Natural  volatile  oils  are 
mostly  prepared  by  mixing  plants,  or  parts  of  plants  containing  them, 
with  water,  and,  after  maceration  for  a  certain  length  of  time,  subjecting 
the  mixture  to  distillation.  The  distillate  is  usually  milky,  and  on 
standing  separates,  most  of  the  oil  rising  to  the  top,  or,  in  a  few  instances, 
subsiding,  while  the  water  continues  charged  to  saturation  with  the  oil. 
Although  the  boiling  point  of  these  oils  is  much  above  that  of  water, 
most  of  them  are  readily  volatilized  in  contact  with  steam  at  212°,  and 
are  hence  conveniently  prepared  by  distillation  as  above. 
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The  unpleasant  odor  at  (ii-st  perceived  in  ilic  di-tillatc  was  lorni<i-Iv 
l)eli<'V('d  to  he  cnipyi'cuniatic,  hut  is  now  said  t(j  be  due  to  poi"tion>  ol" 
tin  dissolved  from  the  neck  of  the  still  or  the  fondensin^  woi-ni,  and  to 
disapj)ear  with  tlu^  snl)se(jU('nt  oxi(hiti(jn  of"  this  metal,  and  its  separa- 
tion as  a  fl(jcculent  precipitate ;  this  is  often  mistaken  for  au  algieic 
vetj:;etation. 

Some  liifi;hly  odoriferous  plants,  Avhich  yield  by  this  process  s))arse 
and  unsatisfactory  results,  arc  found  to  iinj)art  their  volatile  oils  hettei- 
by  di<ii;estion  with  fixed  fatty  bodies,  Mliieli,  \vhen  treated  with  strong 
alcohol,  yield  the  volatile  oils  to  that  solvent,  forming  essences;  numer- 
ous oils  or  essences  used  in  perfumery  are  prepared  in  this  way.  (Jthei-s 
are  prepared  by  direct  expression  from  the  structures  containing  them, 
as  the  oils  obtained  from  the  rind  of  the  lemon  and  bergamot  fruits ; 
Avhile  others  are  obtained,  with  associated  resins  and  camphors,  by  the 
use  of  ether ;  in  the  Pharmacopoeia  several  of  these  are  grouped  luider 
the  head  Oleoresina. 

The  volatile  oils  are  mostly  soluble  in  water  to  a  very  limited  extent ; 
and  dissolve  a  small  proportion  of  water,  w'hich  separates  at  Ioav  temper- 
atures. They  are  mostly  soluble  to  an  unlimited  extent  in  anhydrcjus 
alcohol,  ether,  and  the  fixed  oils. 

The  perfume  of  most  plants  is  due  to  the  gradual  elimination,  dif- 
fusion, and  oxidation,  in  very  minute  quantities,  of  their  volatile  oils. 
Every  one  must  have  noticed  that  in  the  moist  morning  and  evening 
atmosphere,  the  odor  of  flowers  is  greatly  enhanced,  a  phenomenon 
wdiich  is  partly  clue  to  the  power  of  vapor  of  water  to  aid  in  the  difflision 
of  the  volatilized  oils,  and  probably  partly  to  an  increased  tendency  to 
oxidation  in  contact  with  aqueous  vapor.  According  to  Liebig,  the 
perfume  of  essential  oils  is  strong  in  proportion  to  theii'  tendency  to 
oxidize  in  the  air,  though  their  degree  of  volatility  has  also  an  important 
bearing  on  this  property.  Their  odor  is  generally  strong  in  proportion 
to  the  oxygen  in  their  composition.  Certain  oils  containing  no  oxygen 
may  be  temporarily  deprived  of  their  characteristic  odors  by  distillation 
from  freshly-burnt  lime  in  an  apparatus  exhausted  of  air  or  filled  M'ith 
carbonic  acid  gas.  The  odor  of  essential  oils  is  apt  to  be  less  delicate  or 
grateful  after  they  have  been  isolated  than  wdieu  spontaneously  exhaled 
by  the  plant,  and  by  time  and  exposure  many  of  them  not  only  lose 
their  delicacy  of  flavor,  but  become  less  limpid,  assuming  a  darker  color 
and  more  resinoid  consistence.  In  the  process  of  drying  certain  plants 
at  a  moderate  heat,  the  oil  seems  to  improve  in  flavor,  while  very  little 
of  it  is  dissipated,  so  that  the  aromatic  seeds,  as  of  fennel  and  caraway, 
the  unexpanded  flowers  of  cloves,  etc.,  as  found  in  commerce,  yield  full 
proportions  of  essential  oils,  and  of  finer  quality  than  the  imported  oils 
obtained  from  them  when  fresh.  Valerian  is  an  instance  of  the  smell 
being  greatly  increased  by  age,  owing  to  the  oxidation  of  the  oil. 

In  judging  of  the  odor  of  a  volatile  oil  the  diffusion  of  a  very  small 
quantity  in  the  air  is  preferable  to  applying  the  nose  directly  to  the  vial. 
Inexperienced  persons  wdll  sometimes  fail  to  recognize  the  resemblance 
of  the  oil  or  essence  to  the  plant  from  which  derived  from  neglect  of 
this ;  a  drop  rubbed  upon  the  hand  and  moistened  by  the  breath  will 
generally  develop  the  characteristic  odor.     Solutions  of  essential  oils  in 
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alcohol  often  disappoint  the  expectation  of  amateurs  from  the  predomi- 
nance of  the  odor  of  the  spirit,  which,  as  the  most  volatile  ingredient, 
first  salutes  the  olfactory  nerve ;  and  yet  these  solutions  inaj  be  suited 
to  the  purposes  in  view,  imparting  a  lasting  perfume  after  the  alcohol 
has  evaporated.  It  is  the  custom  of  perfumers  to  dilute  the  alcoholic 
solutions  of  essential  oils,  colognes,  toilet  waters,  and  spirits,  with  as 
large  a  proportion  of  water  as  is  compatible  with  the  complete  solution 
of  the  oil.     (See  chapter  on  Distilled  Products  and  Perfumery.) 

In  medicine,  the  essential  oils,  as  existing  naturally  in  plants  and  ex- 
tracted by  menstrua,  or  as  isolated  for  separate  use,  are  in  the  highest 
degree  useful  and  important;  they  and  their  immediate  derivatives,  the 
camphors  and  resins,  furnish  remedies  of  the  following  therapeutic 
classes;  stimulants,  arterial  and  nervous — in  the  latter  class  the  sul- 
phuretted oils  are  especially  important — rubefacients,  carminatives,  em- 
menagogues,  parturients,  diuretics,  anthelmintics,  sedatives,  and  a  few 
of  them  are  used  with  great  advantage  as  remedies  in  hemorrhages  and 
for  important  alterative  effects  in  the  secretions.  The  most  familiar  use 
made  of  volatile  oils  in  ordinary  prescriptions  is  with  reference  to  their 
aromatic  and  corrective  properties  in  combination  with  other  remedies. 
Upon  their  employment  in  this  connection,  see  chapter  on  the  Art  of 
Prescribing. 

Ohemical  History. — Notwithstanding  the  admitted  crude  and  imper- 
fect preparation  of  the  volatile  oils  of  commerce,  and  the  fact  that  they 
consist  of  different  proximate  principles  varying  in  their  relative  pro- 
portions to  each  other,  and  therefore  in  the  results  of  their  analyses ; 
yet  much  light  has  been  thrown  upon  their  chemical  history  by  the 
labors  of  chemists. 

Volatile  oils  maybe  classed  as,  1.  Carbo-hydrogens  or  camphenes; 
2.  Oxygenated  oils;  3.  Mtrogenated  oils;  4.  Sulphuretted  oils;  and 
5.  Empyreumatic  oils.  Another  classification,  by  Fourcroy,  is,  1.  Fu- 
gacious oils,  obtainable  only  by  the  "  intermediary  "  of  a  fixed  oil,  such 
as  lily,  jasmine,  tuberose,  etc. ;  2.  Light  oils,  those  extracted  by  expres- 
sion ;  3.  Viscous  oils,  such  as  canella,  cloves,  cardamom,  etc. ;  4.  Con- 
crete oils,  extracted  by  distillation,  which  solidify  on  cooling  or  crystal- 
lize by  slow  evaporation ;  5.  Cerates,  or  those  extracted  in  a  concrete 
state  by  expression,  as  nutmeg  oil ;  6.  Camphorated  oils,  those  from  which  a 
substance  similar  to  camphor  can  be  extracted,  as  lavender,  rosemary,  etc. 

The  natural  volatile  oils  belonging  to  the  first  class  all  have  the  com- 
position CjgHjg,  and  from  nearly  all  of  the  second  class  by  fractional 
distillation  a  liquid  of  the  same  composition  may  be  obtained,  having, 
with  few  exceptions,  a  lower  boiling  point  and  being  thinner  and  of  less 
specific  gravity  than  that  portion  distilling  at  a  higher  temperature ;  the 
former  is  called  ekeopten;  the  latter,  stearopten ;  it  usually  contains 
oxygen,  and  frequently  has  the  composition  of  ordinary  camphor, 
CjgH^eO,  oxide  of  camphene ;  or  its  composition  corresponds  with  a 
hydrate  of  camphene,  Cn^HigO  (Borneo  camphor),  CnjHgijOg  (juniper 
camphor),  C113H22O3  (lemon  camphor).  A  similar  hydrate  may  be  ob- 
tained from  turpentine  and  most  other  camphenes  by  treating  them  with 
a  mixture  of  nitric  acid  and  alcohol,  when  terpin,  Ci^Hig+GHjO,  crys- 
tallizes, which  in  vacuo  loses  2H2O. 
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By  the  action  of  hydrochloric  acid  ^as  on  the  camphenes,  a  com  hi  na- 
tion of  the  two  is  effected,  "which  may  he  liquid  or  solid;  if  the  latter, 
it  is  crystalline,  and  from  its  resemblance  to  camphor  has  been  calle<l 
artificial  cajnphor.  The  behavior  of  a  number  of  the  camphenes 
towards  polarized  light  has  been  observed ;  most  of  them  deviate  its 
plane  to  the  left ;  the  carbo-hydrogen  of  oil  of  lemon  is  an  exception, 
turning  the  polarized  light  towards  the  right. 

v\.ll  pure  volatile  oils  are  Ixdieved  to  be  colorless,  though  a  few  have 
not  as  yet  been  obtained  entirely  destitute  of  color,  while  a  few  are  so 
readily  influenced  by  air  and  light,  as,  after  rectification,  to  assume  col- 
oration in  a  short  time  (oil  of  cinnamon  and  cassia).  There  are  very 
few  colored  oils  which  cannot  be  freed  from  color  by  rectification  or 
fractional  distillation ;  oleum  matricarise  and  anthemidis  have  a  l)lue 
color ;  oleum  millefolii  an  indigo  blue ;  oleum  absinthii  a  deep-brown 
color ;  oleum  sem.  uigellBe,  which  is  of  a  brownish  color,  has  the  prop- 
erty of  fluorescing  with  a  blue  color,  which  may  also  be  observed  in 
its  alcoholic  and  ethereal  solutions. 

The  volatile  oils,  by  absorbing  oxygen  from  the  atmosphere,  assume 
a  deeper  color,  which  passes  through  yellow,  reddish,  or  greenish,  to 
brown ;  those  to  which  a  color  naturally  belongs  also  undergo  this 
change,  generally  passing  through  green  to  brown.  This  change,  as  a 
general  rule,  takes  place  very  slowly  with  the  natural  carbo-hydrogen  s ; 
oxygenated  oils  change  more  quickly,  usually  in  proportion  to  the 
oxygen  they  contain.  With  the  deepening  of  the  color  the  fluidity  of 
the  volatile  oils  is  lessened  owdng  to  a  resinificatiou  taking  place,  some 
gradually  assuming  the  consistence  of  resins ;  at  the  same  time  the  odor 
is  altered  and  rendered  more  or  less  unpleasant. 

The  less  stearopten  oils  contain,  the  less  are  they  influenced  by  change 
of  temperature,  while  from  all  a  few^  crystals  may  be  obtained  in  the 
cold,  unless  they  have  been  entirely  deprived  of  the  water  dissolved  by 
them  in  minute  quantities  during  their  preparation.  As  the  carbo- 
hydrogens  are  not  solidified  by  a  low  temperature,  a  change  in  the 
amount  of  the  stearopten  must  necessarily  alter  the  freezing  and  melting 
points  of  the  volatile  oils,  the  latter  of  which  is  always  several  degrees 
above  the  former.  G.  H.  Zeller,  from  his  own  observations  wdth  oils 
prepared  by  himself,  gives  the  following : 

Oleum  anisi  solidifies  at  43°  to  66°  F.,  liquefies  at    68°  to  72°  F. 

Oleum  anisi  stellati  "         "  54  "  59    "  "            63.5             " 

Oleum  arnicEe  flor.  "  100  " 

Oleum  fceniculi  (mostly  elseopten)  "  bel.  +  5  "  "             21                " 

Oleum  fceniculi  (rich  in  stearopt.)  "       at  41  "  45    " 

Oleum  matricarii«  "         "  10  "     5    "  "             21 

Oleum  petroselini  "         "  36  "  50    " 

Oleum  rosa?  geran.  "         "88  "  "  100                " 

The  boiling  point  is  variable  from  the  same  cause ;  volatile  oils  com- 
mence to  boil  at  comparatively  low  temperatures,  when  elaeopteu  with 
little  stearopten  distils  over ;  gradually  the  boiling  point  rises  and  the 
distillates  contain  more  of  the  stearopten ;  the  boiling  point  of  any  pure 
compound  of  the  volatile  oils  is  stationary. 

The  relations  between  certain  essential  oils,  organic  acids,  and  neutral 
32 
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principles  found  in  plants,  constituting  regular  series  of  chemical  com- 
pounds, though  not  as  yet  discovered  to  extend  to  any  great  number  of 
them,  are  among  the  most  curious  and  interesting  developments  of 
modern  chemistry.     The  following  syllabus  embraces  most  of  these : 


Benzyle,  Bz 

Hydruret  of  Bz,  oil  of  bitter  almond 

Oxide  of  Bz,  aniiydrous  benzoic  acid 

Oxide  crystallized  benzoic    . 

Cynnamyle,  Ci 

Hydruret  of  Ci,  oil  of  cinnamon 

Oxide  of  Ci,  cinnamic  acid   . 

Cumyle  .... 

Hydruret  of  cumyle,  oil  of  cumin 

Oxide  of  cumvle,  cuminic  acid 

Thymyle,Th' 

Hvdruret  of  Th,  tlivmene    . 

Oxide  of  Th,  thymol     . 

"  Carvol,"  oil  of  caraway 

"  Carvacrol,"  creasote  of  camjihor 

Eutyle,  Eut  .... 

Hydruret  of  Eut,  oil  of  rue 

Salicyle,  Sal 

Hydruret  of  Sal  (spirous  acid)  f 

Helicin+aq  .... 

Saligenin       .... 

»Salicin-|-2  aq         .         .         . 

Salicylic  acid 

Salicylate  of  methyl,  oil  of  gaultheria 


C7H1 


CuHiqOj 
C,HeO 
C^HeO^ 
C^HeOo+HO 

CgHgO" 

C9H9O 

CgHgOa 

C,oH,iO 

C,oHi,0 

C10HJ2O2 

C10H13 

C10H14 
CoHuO 
C10H14O 
C10H14O 
CioHigO^ 
CioHjoO  " 
C7H5O2 
HC7H5O 
jOa+CgHijOg  (glucose) 

C^HgOa 
ClsHigOy 

CrHeOs 
C,H5(CH3)03 


Adulterations  and  Tests. 

Essential  oils  are  liable  to  be  adulterated  with  fixed  oils,  with  alcohol, 
and  with  other  and  cheaper  essential  oils.  The  mode  of  detecting  these 
adulterations  is  as  follows  : — 

With  Fixed  Oils. — Oils  thus  adulterated  leave  upon  bibulous  paper  a 
greasy  spot,  which  remains  even  after  long-continued  heating  over  the 
flame  of  a  lamp.  Sometimes,  owing  to  the  essential  oil  being  partially 
resinified,  it  leaves  a  mark  which  is  devoid  of  transparency  and  possesses 
a  peculiar  gloss,  while  the  stain  from  a  fixed  oil  is  transparent,  and,  wdien 
completely  absorbed  by  the  paper,  devoid  of  a  distinct  gloss — besides, 
when  soaked  in  alcohol  and  heatect,  the  resinous  stain  can  be  "wiped  off, 
while  the  fatty  stain  cannot  be  removed.  When  a  mixture  of  volatile 
and  fixed  oils  is  distilled  with  water,  the  volatile  oil  passes  over  while 
the  fixed  oil  remains,  and  may  be  saponified  with  alkali.  On  dissolving 
the  volatile  oil  in  strong  alcohol,  in  the  proportion  indicated  in  the  syl- 
labus, the  greater  part  of  the  fixed  oil  remains  undissolved.  Small 
proj)ortions  of  fixed  oils  may  escape  detection  if  soluble  to  any  extent 
in  alcohol,  and  this  difficulty  is  increased  by  the  increased  solubility  of 
the  fixed  oils  from  admixture  with  essential  oils. 

With  Alcohol. — When  the  proportion  of  alcohol  is  considerable,  the 
greater  part  of  it  may  be  extracted  by  water,  the  liquid  becoming  turbid, 
and  the  oil  finally  separating.  When  the  quantity  of  the  adulteration 
is  small,  it  is  better  to  shake  it  with  olive  oil,  which  dissolves  the  essential 
oil,  and  separates  the  alcohol  in  a  layer  floating  on  the  surface.     The 


*  The  aldehyde  of  caprinic  acid. 


t  Oil  of  spiraea  (see  Acids). 
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quantity  of  alcohol  is  shown  ajyproximately  by  shaking  tlif  adulterated 
oil  with  an  equal  bulk  of  water  in  a  minim  measure  or  test-tube  jrrad- 
uated  for  tin;  ])urposej  and  observin<^  the  diminution  of  its  volume. 
Into  a  graduated  tube,  two-tliirds  filled  with  the  oil,  some  pieces  of 
chloride  of  calcium  may  be  introduced,  and  a  gentle  heat  applied  for  a 
few  minutes  with  agitation.  If  no  alcohol  is  present,  the  lum])s  of 
chloride  of  calcium  ap])ear  unaltered  on  cooling;  if  it  contains  alcohol, 
they  will  show  a  disposition  to  coalesce,  and  if  it  is  in  considerable  ])ro- 
portion,  a  fluid  layer  Avill  separate  at  the  bottom,  on  M'liich  the  oil  will 
float.  This  is  especially  applicable  to  oil  of  lemon,  of  which  4^^0  grains, 
mixed  with  15  of  alcohol,  liquefies  3  grains  of  chloride  of  calcium. 
The  suspected  oil  being  agitated  with  dry  acetate  of  potassium,  if  dis- 
solved, on  mixture  with  sulphuric  acid,  and  heating,  the  ctdor  of  acetic 
ether  is  evolved,  recognizable  by  its  odor.  Xitric  acid,  added  to  oil  of 
bitter  almonds,  will  only  give  oif  nitrous  fumes  in  case  of  its  adultera- 
tion with  alcohol. 

With  other  Essential  Oils. — One  means  of  detecting  these  common 
adulterations  is  by  rubbing  a  small  quantity  upon  the  hand,  and  notic- 
ing the  odor  before  and  after  it  is  dried,  or  in  setting  fire  to  a  small 
portion,  and  blowing  it  out  again,  when  the  foreign  odor  may  generally 
be  perceived.  If,  on  agitating  the  suspected  oil  with  its  own  bulk  of 
strong  alcohol,  it  is  not  completely  dissolved,  j^robably  oil  of  turpen- 
tine, or  some  other  sparingly  soluble  oil,  is  present.  JNIost  carbo-hydro- 
geus  require  over  10  parts  of  alcohol,  of  .85  sp.  gr.,  to  dissolve  them. 
Oil  of  savine  is  soluble  in  2  parts  of  alcohol  of  this  strength,  which 
affords  a  means  of  detecting  its  adulteration  by  the  oil  of  turpentine. 

Oils  of  copaiba,  cubebs,  and  the  empyreumatic  oils,  are  recognized  by 
the  absence  of  a  violent  fulminating  reaction  with  iodine. 

The  natural  carbo-hydrogeus  prevent  the  reaction  of  the  oxygenated 
oils  with  a  proportionate  amount  of  nitro]3russide,,of  copper,  which  must, 
therefore,  be  used  in  very  small  quantity  only. 

This  reagent  is  prepai'ed,  according  to  Wittstein,  by  the  following 
process:  10  ounces  nitric  acid — sp.  gr.  1.20 — are  stirred  into  4  ounces 
powdered  ferrocyanuret  of  potassium,  afterwards  digested  on  a  water- 
bath  until  the  filtered  solution  is  precipitated  with  a  slate-color  by  a 
protosalt  of  iron ;  the  liquid  is  then  diluted  with  twice  its  measure  of 
water,  neutralized  with  carbonate  of  sodium,  heated  to  the  boiling  point, 
filtered,  and  precipitated  with  sulphate  of  cojjper ;  the  precipitate  is  well 
washed,  and  dried  at  a  moderate  heat. 

The  color  imparted  to  oxygenated  oils,  so  far  as  examined,  is  charac- 
teristic and  striking :  For  ol.  cajeputi  viride,  olive-green ;  ol.  carvoph., 
pink,  violet,  cherry-red,  reddish-brown,  opaque ;  ol.  cassise,  hyacinthiue, 
deep  brown,  red ;  ol.  cheuopodii,  instantly  brown,  red ;  ol.  millefolii,  pale- 
blue,  dark-green ;  ol.  monardse,  colorless,  green,  brown,  black ;  ol.  myr- 
cise,  greenish,  greenish-brown  to  brown-black.  The  others  are  yellow 
or  brown,  combined  with  yellow  and  red.  (See  Proceed.  Amer.  Pliarm. 
Assoc,  1858,  p.  344.) 

Nitric  acid  reacts  energetically  with  but  few  volatile  oils,  unless  heat 
be  applied,  but  oxidizes  them  slowly.  The  binary  essential  oils  are  con- 
verted into  a  hard  or  brittle  resin,  with  the  exception  of  oleum  sabinse, 
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which  yields  merely  a  liquid  of  about  the  consistence  of  olive  oil.  The 
oxygenated  oils,  on  the  other  hand,  are  usually  converted  into  a  thick 
liquid  or  soft  resinous  mass ;  ol.  absinthii,  aurantii  corticis,  calami,  cari, 
caryophilli,  cassise,  matricarise,  menthse  crispse,  origani  vulgaris,  petrose- 
liui,  and  Valerianae  yield  with  this  reagent,  without  the  application  of 
heat,  hard  and  even  brittle  resin,  in  some  instances  with  the  evolution 
of  vapors  of  HNO2. 

Sulphuric  acid  produces  with  but  few  volatile  oils  any  characteristic 
reaction ;  it  usually  renders  them  more  consistent ;  but  converts  them 
very  rarely  into  a  dark  resin ;  the  color  of  the  acid,  after  the  reaction 
has  ceased,  is  generally  of  various  shades  of  brown  or  reddish-brown. 

The  color  of  the  following  oils  is  finally  changed  to  blue  or  violet  by 
H2SO4,  ol.  absinthii,  caryophylli,  and  Valerianae ;  to  olive-green,  ol.  cin- 
namomi  Chinens. ;  to  blood-red,  ol.  anisi  stellati,  origani  vulg.,  and 
petroselini ;  to  carmine-red  or  purple,  ol.  cinnamomi  Ceylon,  cumini, 
fceniculi,  majoramse,  sal  vise,  serpylli,  and  thymi. 

The  sulphuric  acid  turns  to  a  pure  red,  blood-red,  or  purple  color, 
with  ol.  anisi,  anisi  stellati,  calami,  cassise,  foeniculi,  macidis,  and  serpylli. 

Iodine,  applied  in  fine  powder,  reacts  very  differently  with  the  various 
essential  oils ;  but  this  reaction  is  greatly  modified  by  their  age,  being 
generally  less  energetic  in  proportion  to  their  resinification  and  with  the 
diminution  of  temperatm'e,  so  that  different  results  are  obtained  at  our 
medium  summer  heat,  and  in  winter  at  the  moderate  temperature  at 
which  our  rooms  are  usually  maintained. 

The  binary  oils  are  fulminating  in  a  high  degree  with  iodine,  except 
ol.  copaibse,  cubebse,  and  elemi,  which  are  but  moderately  acted  upon. 
Of  the  oxygenated  oils,  those  of  the  Aurantiacese  fulminate  with  iodine; 
also  ol.  lavendulfB,  macidis,  origani  vulg.,  petroselini,  and  spicse. 

Ethereal  solution  of  iodine  exerts,  as  a  general  rule,  a  less  powerful 
action  upon  the  volatile  oils  than  iodine  in  substance. 

Bromine  fulminates  with  many  oils  most  violently ;  the  reaction  is 
frequently  so  forcible  as  to  throw  out  of  the  vessel  most  of  its  contents. 
An  ethereal  solution  of  bromine  is  better  adapted  for  this  purpose,  be- 
cause the  reaction  with  the  oils  is  sufficiently  slow  to  notice  any  changes 
in  then-  color  and  consistency.  (See  Proceed.  Amer.  Pharm.  Assoc,  1858, 
p.  344,  and  1859,  p.  338,  where  this  subject  is  fully  treated  by  Prof.  J. 
M.  Maisch.) 

In  examining  volatile  oils  for  their  purity,  it  is  advisable  to  take  into 
consideration  all  their  physical  properties  and  their  behavior  with  vari- 
ous reagents;  the  greater  or  smaller  amount  of  either  stearopten  or 
elseopten  will  modify,  to  a  certain  extent,  their  physical  and  chemical 
properties.  The  preservation  of  the  volatile  oils  free  from  alteration 
by  time  seems  to  be  facilitated  by  keeping  them  well  secured  in  small 
bottles  secluded  from  the  light,  and  by  the  addition  of  alcohol  even  in 
small  proportion.  Carl  Friih  recommends  the  following  method  for 
oils  of  lemon  and  orange :  to  every  pound  of  the  oil  1  ounce  of  alcohol 
is  added  and  well  mixed,  then  an  ounce  of  water  is  added,  which  with- 
draws the  alcohol  from  the  oil  and  collects  at  the  bottom  as  diluted 
alcohol,  separating  a  resinous  film. 

To  restore  old  and  resinified  volatile  oils  Cm'ieux  recommends  a  strong 
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solution  of  borax,  which  is  mixed  witli  animal  charcoal,  and  then  agi- 
tated with  the  oil ;  the  latter  separates  free  froiii  resin,  and  M-ith  the 
original  odor.  For  large  quantities  the  simplest  process  is,  probably, 
redistillation  with  water,  and  sometimes  with  a  little  alkali. 

A  process  successfully  applied  by  Charles  Bullock,  of  riiiladelphia,  to 
oil  of  lemon,  consisted  of  mixing  the  oil  with  a  solution  of  j)erman- 
ganate  of  potassium,  in  the  proportion  of  1  ounce  of  the  salt  to  8  ounces 
of  water ;  this  quantity  is  sufficient  for  4  pounds  of  the  oil.  The  mixed 
oil  and  solution  being  agitated  together  for  a  long  time,  the  oil  was 
decanted,  mixed  with  fresh  water,  and  warmed  gently  till  it  floated  per- 
fectly clear  on  the  surface. 

Class  1st.     Carbo-Hydeogen  Essential  Oils. 

The  most  simple  essential  oils  are  those  which  consist  of  carbon  and 
hydrogen  alone.  Some  of  these  are  frequently  associated  with  the  oxy- 
genated essential  oils.  The  coniferse,  leguminosse,  and  piperacese  yield 
nearly  all  that  are  known.  Although  these  are  so  similar  in  composi- 
tion, they  are  as  dissimilar  in  many  of  their  properties  as  they  are  un- 
like the  members  of  the  oxygenated  group.  As  already  stated,  when 
absolutely  pure  and  exposed  to  no  oxidizing  influences,  they  are  quite 
inodorous,  and  it  is  impossible  in  this  state  to  distinguish  oil  of  lemon 
from  oil  of  turpentine,  or  oil  of  juniper  from  oil  of  neroli.  As  soon  as 
they  are  exposed  to  ordinary  external  influences,  however,  they  develop 
their  characteristic  odors  and  become  less  limpid  and  free  from  color. 
Left  in  contact  with  about  an  equal  volume  of  alcohol  and  1  part  of 
nitric  acid,  they  gradually  absorb  water  and  separate  an  indifferent  crys- 
tallizable  hydrate,  which  has  been  called  terpin.  By  nitric  acid  they 
are  converted  into  hard  resins,  and  sulphuric  acid  colors  them,  mostly 
of  various  shades  of  red ;  nearly  all  fulminate  with  iodine,  or  like  the 
oils  of  cubebs  and  elemi  evolve  at  least  vapors.  With  hydrochloric 
acid  gas  they  yield  either  solid  or  liquid  compounds.  As  a  class,  they 
are  the  least  soluble  in  alcohol  and  in  water,  and  have  the  lowest  specific 
gravity.  Several  of  them  are  among  the  most  useful  of  vegetable 
stimulants.  The  composition  of  the  carbo-hydrogen  essential  oils  is 
CioHjg,  or  some  multiple  of  CgH, ;  they  are  therefore  called  terebenes 
or  camphenes,  and  may  be  regarded  as  the  radical  of  camphor,  as  the 
following  table  shows : — 

Camphene          .         .         .  CiqH,6  Camphor  from  Camphora 

Borneo  camphor        .         .  C]oHi6H.20  officinarum  .         .         .     C,oH[60 

Terpin  (Juniper  camphor)  C,oHi62H20  Camphoric  acid        .         .     C10H16O4 

Lemon  camphor        .         .  C10H163H2O 

Syllabus  of  Empyreumatic  Volatile  Oils. 

1.  Composition  C,oH,6. 

Caoutchine,  from  caoutchouc.     Boils  at  340° ;  odor  resembling  lemon ;  taste  burning, 

aromatic ;  sp.  gr.  .842. 
Colophene,  rosin  oil,  from  rosin.     Colorless  in  transmitted,  indigo-blue  by  reflected 

light ;  sp.  gr.  .940  ;  boils  at  600°  ;  odor  peculiar,  empyreumatic ;  used  in  painting. 
01.  asphalti,  from  asphaltum.     Contains  two  isomeric  compounds ;  cold  HNO3  colors 

it  brown. 


502  VOLATILE    OILS,    CAMPHORS,    AND    RESINS. 

01.  betulse,  from  bark  of  Betula  alba.     Odor  agreeably  terebinthinate ;  sp.  gr.  .847. 

01.  succini,  from  amber.  Yellow,  sp.  gr.  .80  to  .88  ;  odor  empyreumatic ;  used  as  anti- 
spasmodic internally  and  externally ;  contains  several  isomeric  oils ;  with  6  parts 
fuming  HjSTOs  yields  artificial  musk ;  formerly  often  employed  as  a  substitute  for 
musk. 

2.  Composition  C„H„. 

Oleum  petrse,  petroleum.  From  springs  in  coal  regions ;  colorless  and  thin ;  yellow, 
brown,  and  almost  black,  and  thick  oily ;  the  American  coal  oil,  kerosene,  Ijelongs 
to  this  class,  as  well  as  Barbadoes  tar ;  consists  of  numerous  isomeric  oils. 

Paraffinum,  paraffin.  Crystalline,  inodorous,  and  tasteless ;  possesses  little  affinity  for 
chemical  reagents ;  fusing  point  varies  from  91°  to  149° ;  stoppers  rubbed  with  it  do 
not  adhere  to  neck  of  bottles  containing  alkalies. 

3.  Composition  various. 

Oleum  cadinum,  from  the  wood  of  Juniper  oxycedrus.  Used  in  Greece  for  chronic 
eruptions  on  the  skin,  in  the  form  of  plasma,  etc. 

Eupion.  Colorless,  aromatic,  indifferent,  boils  at  110°  ;  isomeric  bodies  of  composition 
CnHn+2 ;  accompanies  creasote. 

Chrysene,  C6H4.    Golden-yellow,  crystalline,  in  coal  tar. 

Pyrene,  CijHij.     Colorless  microscopic  needles,  in  coal  tar. 

Photagene.  From  the  tar  of  turf,  bituminous  coal,  etc. ;  colorless,  thin,  of  great  il- 
luminating power ;  with  HNO,  nitro-benzole  and  other  nitrogenated  compounds. 

Naphthalin,  CjoHg.  In  coal  tar,  soot,  etc. ;  colorless  rhombic  laminse,  slightly  aromatic, 
fusible  at  175°. 

So  far  as  examined,  these  carbo-hydrogens  are  not  altered  in  appear- 
ance on  being  boiled  with  nitro-prusside  of  copper,  a  reagent  before 
adverted  to  as  of  much  interest  in  connection  with  the  oxygenated 
essential  oils ;  they  even  have  the  power  to  prevent  a  certain  quantity 
of  this  body  from  acting  on  the  oxygenated  oils. 

Notwithstanding  their  isomerism,  their  odor,  boiling  point,  and  op- 
tical behavior  vary  considerably.  It  is  frequently  only  by  the  last  two 
means  that  we  are  enabled  to  conclude  on  the  purity  of  these  volatile 
oils.  Berthelot  has  shown  that  by  the  fractional  distillation  of  ordinary- 
oil  of  turpentine  different  portions  may  be  obtained,  being  alike  in  odor 
and  composition,  but  having  a  somewhat  different  boiling  point,  deviat- 
ing polarized  light  with  a  diiferent  degree,  and  entering  with  hydro- 
chloric acid  into  combinations  of  a  slightly  different  character. 

The  following  syllabus  contains  those  binary  oils  which  are  obtained 
as  such  directly  from  the  plants,  or  merely  by  a  simple  rectification  of 
the  crude  product. 

Syllabus  of  Plants  yielding  Carbo-Hydrogen  Essential  Oils. 

Dipteracece. 

Dryobalanops  camphora,  Borneo  camphor  tree.  In  the  cavities  of  the  trunk.  Oleum 
camphorfe,  sp.  gr.  .92  to  .94.5  ;  the  natural  oil  contains  camphors ;  solid  with  HCl. 

TerebinthacecB. 

Amyris  elemifera,  Elemi  tree — oleoresin.     01.  elemi ;  yield  13  per  cent.;  colorless  ;- 
sp.  gr.  .852 ;   odor  agreeable,  terebinthinate ;   with  HCl  a  liquid  and  solid  com- 
pound. 

Balsamodendron  myrrha,  myrrh — gum  resin.  01.  myrrhse ;  yield  2  to  2}  per  cent. ; 
colorless  or  yellowish  ;  taste  aromatic  camphoraceous  ;  used  in  toothache. 

Boswellia  serrata,  East  India  Olibanum  tree — gum  resin.  01.  olibani ;  yield  4  to  5 
per  cent. ;  colorless ;  sp.  gr.  .866 ;  odor  terebinthinate ;  contains  very  little  O ; 
explodes  when  heated  with  HNO3. 

Hedwigia  balsamifera,  Mountain  balsam — oleoresin.  01.  hedwigiae ;  yield  11  per 
cent. ;  yellowish  ;  odor  terebinthinate ;  by  HNO3,  flesh-colored  and  carmine. 
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Copaifera  (various  species) — oleoresin.  Ol.  copaib;e;  yield  '0  to  SO  per  cent. ;  color- 
less; sp.  gr.  .87  to  .91;  with  .!()  to  .30  parts  alcohol  a  turhid  .solution;  CioII|6-t-2lI(,l 
solid  ;  yields  terpin  shnvly  ;  rulininates  slightly  with  I. 

Piperacece. 

Piper  ciibeba,  ciibeb — fruit.     01.  cubebre ;  yield  5  to  15.5  per  cent.;  colorless;  sp.  ^r. 

.92  to  .93 ;  with  27  alcohol  opalescent;  with  I  yellow  and  gray  vapors;  by  HjSO^, 

brown-red. 
Piper  nigra,  black  pepper — fruit.     01.  Piperis  nigra; ;  yield  1  to  3  per  cent. ;  sp.  gr.  .86 

to  .89 ;  no  solid  comjrjound  with  HCl. 

ConiJ'eroe. 

Abies  Canadensis,  hemlock  spruce  fir — boughs.  Oil  of  hemlock  or  spruce ;  yield  1  oz. 
per  8  lbs.     See  Amer.  Jour.  Pharm.,  1859,  29. 

Juniperus  communis,  juniper — fruit,  tops,  and  wood.  01.  juniperi ;  yield  of  fruit,  h 
to  22-  per  cent. ;  colorless  ;  sp.  gr.  .85  to  .91  ;  oC'ioHic+^HCl  is  liquid  ;  yields  terpin 
very  slowly  ;  with  12  parts  alcohol  turbid  ;  very  fulminating  with  I. 

Juniperus  sabina — savin  leaves.  01.  sabiufe  ;  yield  1  to  5  per  cent. ;  colorless ;  sp.  gr. 
.89  to  .94;  soluble  in  2  parts  alcohol,  with  more  opalescent;  compound  wiih  HCl 
not  solid ;  yields  terpin  after  several  months ;  with  HNO3  thin  balsam  ;  with  I  very 
fulminating. 

Juniperis  Virginiana,  red  cedar — leaves.  01.  .Juniperi  Virginianfe  ;  colorless ;  soluble 
in  1  part  alcohol,  turbid  with  2i  parts  alcohol  and  more ;  dissolves  I  without 
reaction. 

Pinus  pumilio.  Mountain  pine — oleoresin.  01.  templinum  ;  colorless  or  pale  yellow  ; 
sp.  gr.  .85 ;  turbid  with  10  parts  alcohol. 

Pinus  palustris  and  other  species  of  pine — oleoresin.  01.  terebinthinse  ;  colorless ;  sp. 
gr.  .86  to  .90 ;  clear  solution  with  10  to  12  parts  alcohol ;  fulminates  violently  with  I ; 
with  HCl  a  solid  and  liquid  compound. 

Pinus  sabiniana.  Abietine  ;  sp.  gr.  .594  at  61.70°  F. ;  boils  at  214°  F.  For  removing 
paint,  grease,  etc. ;  peculiar  in  being  lighter  than  alcohol  or  ether.  The  leaves  of 
various  species  of  Pinus  yield  a  volatile  oil  containing  C,oHi6  and  oxygenated  com- 
pounds. 

Class  2d.     Oxygenated  Oils. 

Besides  carbon  and  hydrogen,  these  essential  oils  contain  oxygen, 
either  in  both  the  elseopten  and  stearopten  or  only  in  the  latter.  The 
elseopten  is  usually  a  carbo-hydrogen,  and  then  mostly  of  the  composi- 
tion CioHjg;  it  is  but  rare  that  the  stearopten,  or  camphor,  as  it  has  been 
called,  as  in  the  case  of  oil  of  rose,  is  a  carbo-hydrogen.  jNIany  important 
members  of  this  class  are  obtained  from  the  natural  families  Umbel- 
liferse,  Labiatse,  Lauracese,  and  Composite,  but  they  are  very  widely 
difftised  in  other  divisions  of  the  veo-etable  kingdom.  In  some  instances 
oils  belonging  to  different  groups  are  obtained  from  diiferent  parts  of 
the  same  plant ;  thus  the  oils  obtained  by  distilling  the  oleoresinous 
exudations  of  the  couiferse  are  carbo-hydrogens,  while  the  leaves  and 
young  branches  by  distillation  with  water  frequently  yield  different 
volatile  oils  containing  oxygen ;  the  oils  from  the  leaves,  bark,  and 
fruit  of  several  species  of  rosacese  contain  hydrocyanic  acid,  and  possess 
decidedly  sedative  and  even  f)oisouous  properties,  while  the  flowers  of 
the  same  plants  and  all  parts  of  the  herbaceous  rosacese  are  destitute  of 
any  volatile  nitrogenized  principle. 

Of  the  complex  series  derived  chiefly  from  the  cruciferse,  and  con- 
taining sulphur,  1  only,  that  of  garlic,  numbers  oxygen  among  its  ele- 
ments. Only  3  of  the  oxygenated  oils,  those  of  cinnamon,  gaultheria, 
and  bitter  almond,  have  as  yet  been  produced  by  chemical  processes  from 
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other  vegetable  principles.  This  extraordinary  attainment  of  modern 
chemistry  leads  to  the  inference  that  many  others  of  this  class  ai'e  cajtable 
of  artificial  production. 

Being  composed  of  two  or  more  diiferent  liquids,  their  formulas 
should  give  the  composition  of  these  compounds ;  many,  however,  are 
little  known.  The  empirical  formulae  will  never  convey  a  correct  idea 
of  the  composition  of  these  oils,  inasmuch  as  each  individual  oil  varies 
much  when  obtained  from  fresh  or  dried  plants,  from  plants  grown  in 
a  rich  or  poor  soil,  and  even  collected  in  diiferent  seasons;  the  stear- 
opten,  the  oxygenated  part,  varies  so  much  in  quantity  or  proportion 
as  to  sensibly  aifect  the  specific  gravity,  the  boiling  point,  as  well  as 
the  freezing  and  melting  point ;  all  these  characters,  when  given  of  an 
oil,  belong  to  a  particular  one,  and  may  be  modified  in  another  oil  of 
like  purity. 

With  the  action  of  reagents,  for  the  same  reasons,  there  are  certain 
final  results  nearly  alike  for  the  same  pure  oil,  differing  though  it  may 
in  the  proportion  of  its  components,  or  in  the  degree  of  its  oxidation ; 
the  intermediate  changes  by  a  reagent  from  the  pure  rectified  oil  to  the 
final  result,  which  are  sometimes  interesting  and  characteristic,  may  be 
lost  or  greatly  modified  on  account  of  the  resinification. 

The  oxygenated  volatile  oils,  though  heavier  than  the  carbo-hydrogens, 
are,  with  a  few  exceptions,  lighter  than  water;  their  specific  gravity 
ranges  from  .82  to  1.09.     (See  Chemical  History,  etc.) 

The  oxygenated  oils,  like  the  carbo-hydrogens,  are  mostly  local  and 
general  stimulants :  some  of  them  are  of  the  kind  called  carminatives, 
used  to  expel  wind  in  colic ;  others  are  stomachic,  j)romoters  of  diges- 
tion ;  a  few,  from  their  influence,  upon  the  nervous  centres,  rank  as 
antispasmodics.  Not  a  few  are  chiefly  valued  as  perfumes,  whether  for 
the  toilet  or  in  pharmacy. 

Most  of  the  spices,  as  nutmeg,  mace,  pimento,  cloves,  contain  oxy- 
genated oils,  which,  in  connection  with  peculiar  camphoraceous  or 
resinous  ingredients,  give  them  their  value  as  condiments  or  seasoners. 

The  herbs  used  in  soups  and  stuffings,  and  rendering  savory  many 
otherwise  tasteless  dishes,  all  contain  essential  oils,  and  most  of  them  of 
this  series.  It  will  be  observed  that  none  of  the  essential  oils  rank  as 
narcotics,  except  in  overdoses,  though  those  of  camj)hor,  valerian,  ser- 
pentaria,  etc.,  as  before  stated,  are  used  as  cerebro-spinal  stimulants  and 
antispasmodics ;  the  peculiar  oil  of  tea  (Tliea  Bohea)  is  probably  con- 
cerned in  producing  its  agreeable  exhilaraut  effects. 

As  a  class  of  essential  oils,  the  oxygenized  are  the  most  soluble  in 
alcohol  and  water,  and  enter  into  the  Aquoe  {3Iedicatce)  and  Spii'itus  in- 
troduced among  the  Galenical  preparations. 

In  the  following  syllabus,  all  the  oxygenated  oils  will  be  found  under 
the  heads  of  their  respective  plants,  arranged  in  systematic  order,  to- 
gether with  their  most  striking  characteristics  and  uses. 
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Syllabus  of  Plants  Yielding  Oxygenated  Oils,  etc. 

(Mostly  dicotyledons,  but  few  monocotyledons.) 


Dicotyledons. 

Ranunculacem. 

Ki^ella  sativa — small   fennel 
flower 

Magnoliacece. 

Drimys     Winter!  —  Winter's 

l)ark 
lUicium  anisatum — Star  anise 


Anonacece. 

Unona  odoratissima — Ihlang- 
ihlang 


ResedacecB. 
Eeseda  odorata — Mignonette 

Violacece. 
Viola  odorata — Sweet  violet 

TiliacecB. 

Tilia      Europsea  —  European 
linden 

AurantiacecB. 

Citrus        aurantium  —  Sweet 

orange  , 
Citrus       limetta  —  Bergamot 

lemon 
Citrus  limonum — Lemon 
Citrus  lumia 
Citrus  medica — Citron 
Citrus  vulsraris — Seville  orange 


Camelliacece. 
Thea  Bohea — Tea 


Seed 

Bark 

Seed 


Flowers 


Flowers 


Flowers 


Leaves, 
flowers, 

and 
peel  of 

fruit 


Leaves 


16  oz.  yield  4  scr. ;  pure  oil  is  opalescent ; 
dissolves  in  30  parts  alcohol ;  HNO3 
with  heat  and  H.2SO4  color  violet. 

16  oz.  yield  10  to  20  grs. 

C)oH,e  and  C20H12O2;  the  latter  solid  be- 
low 50°,  melts  at  62°,  boils  at  430°.  (See 
Umbelliferce.)  Sold  for  oil  of  anise  ;  yield 
1.5  to  3.5  per  cent. ;  sp.  gr.  .97  to  .98  ; 
soluble  in  5  alcohol. 


Ihlang-ihlang.  Distilled  in  manilla  and 
Singapore ;  used  in  perfumery ;  very 
costly  ;  odor  resembling  jessamine  and 
lilac,  but  sui  generis.     Rissemel. 

Very  minute;  extracted  by  a  fat  oil  for 
use  in  perfumery. 

Blue;  delightful  fragrance;  yield  very 
small ;  for  use  in  perfumery  extracted 
by  a  fixed  oil. 

Yield  exceedingly  small;  oil  thin,  color- 
less, very  fragrant. 


The  oil  obtained  from  orange  leaves  is 
called  essence  de  petit  grain;  that  from 
the  flowers  of  citrus  vulgaris  is  the  real 
oil  of  neroli,  though  probably  the  flowers 
of  other  species  are  mixed  with  them 
before  distillation ;  oil  from  the  jaeel  is 
mostly  CjoHjg;  all  contain  Q^^H-^fi^- 
Their  sp.  gr.  is  between  .82  and  .90,  and 
they  all  fulminate  with  iodine. 

01.  auraniii  flor.  yield  from  fresh  flowers^  2 
to  4  per  cent. ;  soluble  in  1  to  3  alcohol, 
Avith  more  opalescent. 

01.  aurantii  corticis  yield  2.8  per  cent,  from 
fresh  peel ;  with  7  to  10  parts  alcohol  a 
slightly  turbid  solution. 

01.  bergamottce  yield  2  to  3  per  cent. ;  solu- 
ble in  half  alcohol,  with  more  opalescent. 

01.  limonis  yield  1.7  to  2.1  per  cent.;  with 
10  alcohol  turbid.  (See  Amer.  Jour. 
Pharm.,  1858,  136,  and  1860,  543.) 

Small  projjortion;  lemon-yellow,  light, 
congeals  readily ;  exhilarant ;  combined 
with  theinia  said  to  be  diuretic  and  dia- 
phoretic. 
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Syllabus  of  Plants,  etc. — {Continued). 


Geraniacece. 
Pelargonium  radula— Eoseum 


Pelargonium      odoratissimum 
(WiUd.) 


Rutacece, 

Diosma  crenata — Buchu 

"  crenullata,  serratifolia 
Gallipea  cusparia — Angustura 
Ruta  graveolens — Rue 


Leguminosce. 

Genista  Canariensis — Canary 
rosewood 

Bosaceie. 
Cydonia  vulgaris — Quince 

Rosa  centifolia  —  Hundred- 
leaved  rose 

Rosa  sempervirens-Evergreen 
rose,  and  other  species 

Sanguisorba  officinalis — Com- 
mon burnet 

Spiraea  ulmaria,  lobata,  filipen- 
dula,  etc. — Meadow  sweet 

Myrtaeece. 

Caryophyllus  aromaticus — 
Cloves 


Eugenia  pimenta — Allspice 
Melaleuca  cajeputi — Cajeput 

Myrtus    communis — Common 

myrtle 
Myrcia  acris — Sweet  bay 

Canellacece. 

Canella  alba — Canella,  White 
cinnamon 

Crassulacece. 
Rhodiola  rosea — Rose  root 


Flowering 
herb 


Leaves 
Leaves 
Bark 
Herb 


Wood 

Peel 
Petals 
Petals 

Root 
Herb 


Flower- 
buds 


Fruit 
Leaves 


Leaves  and 
fiov/ers 
Leaves 


Bark 


Root 


Yields  Turkish  oil  of  geranium  ;  distilled 
at  Cannes  and  in  Algeria ;  resembles 
rose  in  odor ;  most  species  of  pelargo- 
nium are  sweet  scented. 

By  fractional  distillation  its  oil  yields  ger- 
anid,  C20H18O2] ;  colorless  ;  boils  at  232° 
C. ;  yields  witli  fused  CaClj  a  crystalline 
compound,  and  with  hydrate  of  potas- 
sium valerianic  acid. 

16  oz.  yield  51  to  68  grains;  yellowish- 
brown,  diuretic. 

16  oz.  yield  7  to  23  grains. 

Is  principally  C,iH220  ;  stim.  antispasmod. 
emmenagogue ;  yield  from  dry  plant  .34 
per  cent. ;  sp.  gr.  .85  to  .91 ;  soluble  in 
1  alcohol,  with  more  flocculent;  has 
been  made  synthetically. 

80  lbs.  yield  from  9  to  16  drachms  of  oil. 
Oil  of  rhodium. 


16  oz.  yielded  by  expression  4  grs. 

'  100  lb.  rose  leaves  yield  less  than  3  dr. ; 
sp.  gr.  .83  to  .87  ;  below  86°  it  assumes 
the  consistence  of  butter ;  the  odor  not 
altered  by  HjSO^ ;  with  100  alcohol 
the   inodorous   stearopten    is 


turbid ; 
-      C4H16. 
Color  blue ; 


cordial. 


CjoHie  and  hydruret  of  salicyle,  CyHeOj  ; 
boiling  point  380° ;  sp.  gr.  1.173. 


CjoHie  and  caryophvllic  acid,  CjoHjgOs ; 
boils  at  470°  F. ;  yield  11.1  to  14.28  per 
cent.;  sp.  gr.  1.03  to  1.06;  soluble  in  1 
part  alcohol.  (See  Amer.  Journ.  Pharm., 
1862,  p.  25.) 

Yield  as  much  as  6  per  cent. ;  compos,  like 
oil  cloves  CjoHjg  and  C10H12O2. 

C,oHie+H20,  green ;  sp.  gr.  .91  to  .97 ; 
stimul.  antispasm. ;  soluble  in  1  part  al- 
cohol. (Amer.Journ.Pharm.,  1861,  p.  545.) 

Very  fragrant ;  100  lbs.  fresh  leaves  yield 
2J  to  4^-  oz. 

Sp.  gr.  near  1 .040 ;  little  soluble  in  alcohol ; 
contained  in  bay  rum.  (See  Amer.  Journ, 
Pharm.,  1861,  p.  296.) 


CjoH 
por 


ig,  odor  of  cajeput,  and  oxygenated 
■tions,  perhaps  caryophyllic  acid ; 
Id  .57  per  cent. 


1  lb.  yields  1  dr.,  substitute  for  oil  of  rho- 
dium. 
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Syllabus  of  Plants,  etc. — (Continuerl). 


UmbeUifercB. 
Anethnm  araveolens — Dill 


Angelica    Archangelica — An- 
gelica 
Apium  graveolens — Celery 
Apium  petroselinum — Parsley 


Athamantum  aureoselinum — 

IMountain  parsley 
Carum  carui — Caraway 


Cicuta  virosa— Water  hemlock 
Coriandum    sativum — Corian- 
der 
Cuminum  cyminum — Cumin 


Daucus  carota — Carrot 
Fceniculum  vulgare — Fennel 


Galbanum  officinale  —  Galba- 
num 

Imperatoria  ostruthium — 
Masterwort 

Levisticum  officinale  —  Love- 
age 

Osmorhiza  longitylis  —  Sweet 
cicely 

Phellandrium  aquaticum  — 
Water  dropwort 

Pimpinella  anisum — Anise 


Pimpinella  saxifraga 
Pimpinella  nigra 

CaprifoUacece. 

Sambucus      nigra  —  Common 
elder 

Valerianacece. 

Valeriana    officinalis  —  Vale- 
rian 


CompositcB. 

Achillea    millefolium  —  Yar- 
row 


Fruit 


Koot 

Fruit 
Herb 


Herb 
Fruit 


Fruit 
Fruit 

Fruit 


Fruit 
Fruit 


Kesin 

Koot 

Root 
Koot 
Fruit 

Fruit 

Root 
Koot 

Flowers 

Koot 


Herb  and 
flowers 


Carminative ;  soluble  in  1440  parts  of 
water,  and  all  proportions  of  alcohol ; 
sp.  gr.  .88  to  .95 ;  yield  1.5  to  6  per  cent. 

16  oz.  yield  i  to  1  drachm,  contains  C'jHgO. 

Colorless  or  yellowish,  agreeably  aromatic. 

C,oH,g  and  C'eHgO.  Herb  yields  f,  tlie 
fruit  3  per  cent.;  sp.  gr.  1.02  to  1.14; 
sol.  in  2|  to  3  parts  alcohol ;  fulminates 
with  I.     Occasionally  used  as  diuretic. 

C'loHjg  and  little  O ;  odor  reminding  of 
juniper ;  sp.  gr.  .843. 

C]oHig  and  carvol  CiqHj^O  ;  yield  2.7  to  9 
per  cent. ;  sp.  gr.  .90  to  .97  ;  soluble  in 
1  part  alcohol.     Carminative. 

Identical  with  oil  of  cumin  seed. 

16  oz.  yield  J  to  1  dr. ;  sp.  gr.  .85 ;  CioHje 
and  CjQH,gO. 

Cymol  C,oHi4  and  cuminol  CigHi^O ;  vield 
1.2  to  3.9;  sp.  gr.  .90  to  .97  ;  soluble  in 
3  parts  alcohol ;  acrid. 

16  oz.  yield  30  grs. ;  diuretic,  stimulant. 

Composition  like  oil  of  anise  ;  but  CiqHijO 
still  liquid  at  14°,  boils  at  440°  ;  yield  2 
to  6  per  cent.;  sp.  gr.  .89  to  1. — ;  solu- 
ble in  2  to  4  parts  alcohol. 

Taste  and  smell  like  resin,  camphorous ; 
sp.  gr.  .912 ;  used  internally  and  exter- 
nally in  ointments,  etc. 

CioHjg  and  liydrur.  angelyle  CsHgO  ;  boil- 
ing commences  at  335° ;  taste  aromatic, 
burning. 

Yield  about  .25  per  cent. 

Has  the  odor  and  taste  of  anise ;  probably 
identical  with  oil  of  anise. 

16  oz.  yield  from  2  scr.  to  2  dr. ;  golden- 
yellow  ;  taste  sweetish,  afterwards  burn- 
ing. 

Like  oil  of  star  anise  (see  MagnoUaceie)  ; 
yield  1.4-3  per  cent. ;  sp.  gr.  .97-1  ; 
soluble  in  5  alcohol. 

Golden-yellow,  thin ;  odor  like  parsley, 
not  agreeable  ;  taste  bitter  acrid. 

Light  blue,  changing  to  green ;  otherwise 
like  former. 


Yield  small ;  thick,  mild  stimulant. 


Borneen,  C,oH]6,  and  valerol,  CgHjoO ;  the 
latter  oxidizes  in  the  air  to  a  resin  and 
valerianic  acid ;  antispasmodic ;  yield 
.35  to  1.8 ;  sp.  gr.  .87  to  .97  ;  soluble  in 
1  alcohol.  (See  Amer.  Journ.  Pharm., 
1859,  p.  414;  1862,  p.  329.) 

16  oz.  yield  5  to  13  grs;  sp.  gr.  .9;  color 
blue  or  deep  green ;  tonic  and  antispas- 
modic. 
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Syllabus  of  Plants,  etc. — [Continued). 


Achillea    moschata  —  Iva    or         Herb 
forest  lady's  herb,  Switzer- 
land 


Anthemis     nobilis  —  English      Flowers 
chamomile 

Arnica  montana — Arnica  Flowers 

Root 


Artemisia  absinthium —  Herb  and 

Wormwood  flowers 

Artemisia    dracunculns — Tar-  Herb 

ragon 

Artemisia  contra  Judaica  and  Flower 

santonica  (Semen  contra,  S.  buds 

cyna?) 

Dahlia  pinnata— Dahlia  Tubers 


Erechthites  hieracifolia —  Herb 

Fireweed 


Erigeron  Canadense — Canadi-        Herb 

an  fleabane 
Erigeron      Philadelphicum —        Herb 

Philadelphia  fleabane 
Inula  helenium — Elecampane  j       Root 
Matricaria  chamomilla — Ger-       Flowers 

man  chamomile 


Matricaria    parthenium — Fe-  Flowering 

verfew  herb 

Osmitopsis  astericoides —  Herb 
(Cape  of  Good  Hope) 

Tanacetum  vulgare — Tansy  Herb 


Ericacece. 
Gaultheria  procumbens —  Herb 

Winter-green 

Ledum  palustre — Labrador  tea       Leaves 

Jasminece. 
Jasminum   grandiflorum    and      Flowers 
fragrans — Jessamine 

Verbenacece. 
Aloysia  citriodora — Lemon-  Herb 

scented  verbena 


The  oil  begins  to  boil  at  170°  C.  The 
heavier  portion  has  the  odor  of  worm- 
wood ;  the  lighter  portion  agreeable 
odor,  reminding  of  pepiJermint.  Comp. 
C24H4QO2,  called  Ivaol. 

16  oz.  yield  22  to  55  grs. ;  sp.  gr.  .908 ; 
hydrur.  angelyle,  CioHjgOj,  angelicicacid, 
CgHgOa  and  CigHig.    Color  blue  or  green. 

1  lb.  yellow  yields  about  3  grs. ;  sp.  gr.  .90  ; 
butyraceous. 

1  lb.  yields  4  scruples ;  yellowish ;  odor 
reminding  of  cloves;  sp.  gr.  .987,  by 
HNO3  grass-green. 

Comp.  CiflHigO,  crude  oil  brownish-green  ; 
yield  4  to  1.1  per  cent. ;  soluble  in  1  part 
alcohol ;  sp.  gr.  .88  to  .97. 

Composition  like  oil  anise,  CioH,.20,  liquid; 
boils  at  400°. 

Sp.  gr.  .91  to  .97 ;  dissolves  in  an  equal 
part  of  alcohol,  not  anthelmintic ;  bitter ; 
Cc,H,p. 

Strong  odor ;  sweetish,  burning  taste ;  when 
kei^t  with  water,  it  becomes  heavier 
than  it. 

Soluble  in  9  parts  alcohol ;  occurs  some- 
times in  American  oil  of  peppermint. 
(See  Stearns's  paper  in  Proc.  Amer. 
Pharm.  Assoc,  1858 ;  also  Amer.  Journ. 
Pharm.,  1860,  p.  105.) 

Sp.  gr.  .845 ;  anti-hemorrhagic. 

Yield  very  small ;  anti-hemorrhagic. 

16  oz.  yield  from  J  to  1  dr. 

Resembles   oil  of  anthemis ;   color   blue ; 

yields  4  to  9  per  cent. ;  SCioHig+SHgO  ; 

sp.  gr.  .92  to  .94 ;  soluble  in  8  to  10  parts 

alcohol. 
8  per  cent,  from  fresh  herb;   C,oHig  and 

CioHjgO  ;  greenish  or  straw-yellow ;  light, 

odor  strong  camphoraceous. 
Greenish-yellow  ;  odor  reminding  of  cam- 
phor and  cajeput ;  taste  burning,  acrid ; 

sp.  gr.  .931 ;  CioHjg  and  CigHigO. 
Yellow  or  greenish  ;  taste  warm,  bitter ;  the 

oil  from  the  flowers  has  an  acid  reaction  ; 

yield  .5  to  .8  per  cent. ;  sp.  gr.  .91  to  .95 ; 

soluble  in  1  part  alcohol. 

Comp.  CioHjg  and  methylsalycic  acid, 
CgHgOj;  boiling  point  412°.  Pure, 
sp.  gr.  1.03. 

Ij  per  cent. ;  CjoHjg  and  oxygenated  oil ; 
pale  yellow ;  odor  and  taste  aromatic,  hot. 

Yield  very  small ;  extracted  by  a  fixed  oil, 
from  which  alcohol  takes  it  up ;  very 
fragrant ;  used  in  i^erfuinery. 

Small  proportion ;  very  fragrant ;  in  com- 
merce usually  substituted  by  lemon-grass 
oil. 
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Syllabus  of  Plants,  etc. — {Couth mad). 


Labiake. 
Hedeoma  pulegioides — Penny- 
royal 

HyssojDus  officinalis — Hyssop 


Lavendula   spica — Spike  lav- 
eniler 


Lavendula  vera — True  laven- 
der 


jMarrubium      vulgare — Hore- 

hound 
Melissa  officinalis — Lemon 

balm 

Mentha  aquatica — Watermint 


Mentha  crispa — Curled-leaved 
mint 

Mentha  piperita — Peppermint 


Mentha  pulegium — Europ. 
pennyroyal 

Mentha  viridis — Spearmint 


Monarda       punctata — Horse- 
mint 

Nepeta  cataria — Catnep 

Nepeta     citriodorata — Lemon 
catnep 

Ocymum  basilicum — Sweet 
basil 

Origanum  cr^ticum — Spanish 
hop 


Herb 
Plerb 


Herb  and 
flowers 


Herb  and 
flowers 


Herb 


Herb 
Herb 
Herb 


Herb 
Herb 

Herb 

Herb 
Herb 

Herb  and 

seeds 

Flowering 
tops 


Carminative,  emmenag.,  sp.  gr.  .948. 

Odor  persist,  arom. ;  taste  liot,  camphorous ; 
yield  1  to  1|  per  cent. ;  sp.gr.  .89  to  .98  ; 
sohilile  in  1  to  -1  parts  alcohol,  with  more 
opalescent.  * 

Oleum  sj)ica',  similar  to  and  sold  for  cheap 
oil  of  lavender ;  that  usiudly  kei)t  is  fic- 
titious, princ.  turpentine ;  the  fresh  plant 
yields  .8  to  1.75  per  cent. ;  sp.  gr.  .81  to 
.98;  soluble  in  1  part  alcohol;  fulmi- 
nates with  iodine. 

CioHigO.^  and  C15H28O2  j  the  lightest  oil  from 
selected  flowers  is  most  fragrant ;  yield  3 
to  4.7  per  cent. ;  sp.  gr.  .87  to  .95  ;  sol.  in 
1  part  alcohol;  fulminates  with  iodine. 

Very  small  quantity. 

Used  for  flavoring  medicines  ;  also  in  per- 
fumery ;  yield  .04  to  .3  per  cent. ;  sp.  gr. 
.85  to  .97  ;  soluble  in  5  to  6  parts  alcohol. 

This  and  other  species  of  mentha  are  often 
mixed  with  peppermint  in  distilling  the 
oil ;  yields  nearly  1  scr.  to  the  pound. 

Not  so  cooling  as  pejjpermint ;  freezing  in 
the  cold  ;  yield  1  to  2.3  per  cent. ;  sp.  gr. 
.87  to  .97  ;  soluble  in  1  part  alcohol. 

CjoHogO  and  menthen,  C,oH]8 ;  boiling  point 
365°  ;  best  distilled  by  steam ;  yield  .8  to 
1.3  per  cent. ;  sp.  gr.  .84  to  .97  ;  solulile 
in  1  to  3  parts  alcohol ;  more  opalescent. 
(See  Steam's  paper  in  Proc.  Am.  Pharm. 
Assoc,  1858,  and  A^n.  Journ.  Pharm., 
1860, 105.)  Oil  of  iDcpiDermint  has  been 
used  for  local  anaesthesia.  Prof.  Fluki- 
ger  has  called  attention  to  the  magnifi- 
cent fluorescence  of  jjeppermint  oil ;  1 
drop  nitric  acid,  sp.  gr.  1.2,  added  to  50 
to  70  drops  of  the  oil,  causes  this  to  ap- 
pear after  an  hour  or  two ;  heat  hastens 
the  appearance,  and  2  or  3  times  the 
quantity  of  acid  develops  it  almost  in- 
stantly. 

C,oH,6  and  C,oH,60;  100  lbs.  fresh  herb 
yield  rather  less  than  1  lb. ;  sp.gr.  .927  ; 
boils  at  395°. 

Sp.  gr.  .91 ;  CigHogO  (Kane) ;  boiling  point 
320°;  100  fts."  fresh  herb  yield's  oz. ; 
soluble  in  less  than  1  part  alcohol. 

C30H42O  and  thymol,  C,oH,40,  solid  at  40° 
F. ;  rubefacient. 

16  oz.  fresli  herb  yield  9  grs. ;  carminative. 

16  oz.  yield  7|  grs. ;  odor  pleasant;  fulmi- 
nates with  iodine. 

Yield  from  herb  1.5  per  cent.,  from  seed 
.12  per  cent. ;  C^oH,gand  CigHojOj;  the 
stearopten  red  by  HovSO^. 

Yield  1.5  per  cent. ;  straw-yellow,  red ; 
brown  wlien  old  ;  sp.  gr.  .946  ;  odor  and 
taste  aromatic,  hot ;  the  commercial  oil 
is  generally  adulterated  with  oil  of  turpen- 
tine ;  used  for  bathing  and  in  toothache. 
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Origanum      majorana — Sweet 
marjoram 

Orioanum  vulgare — Origanum 


Pogostemon — Patchouly 


Rosmarinus  officinalis — Rose- 
mary 

Salvia  officinalis — Sage 


Satureja  hortensis — Summer 

savory 

Thymus  serpyllnm — Lemon 

thyme 


Thymus        vulgaris — Garden 
thyme 


Borraginacece. 

Heliotropium  peruvianum  and 
grandiflorum — Heliotrope 

Convolvulacece. 

Convolvulus  scoparius  and  flo- 
ribundus.     Rosewood 


Oleacece. 
Syringa  vulgaris — Lilac 

Chenopodiacece. 

Chenopodium  ambrosioides — 

Mexican  tea 
Chenopodium  anthelminticum 

— Wormseed 

Laurinacece. 


Cinnamomum     aromaticum — 

Chinese  cinnamon 
Cinnamomum     Zeylanicum — 

Ceylon  cinnamon. 


Cinnamomum  Loureirii — Cas- 
sia buds 


Herb 


Herb 


Herb 

Herb 

Herb 
Herb 

Herb 
Flowers 


Subterra- 
nean 
stem 


Flowers 

Herb 

Seed 


Bark 
Bark 


Flower 
buds 


Pale  yellow  ;  tonic,  stimulant ;  its  camphor 
is  C14H30O5 ;  yield  .4  to  2.2  per  cent. ;  sp. 
gr.  .89  to  .90 ;  soluble  in  1  part  alcohol ; 
slightly  opalescent  with  more. 

CjoHgoO,  boils  at  354° ;  rubefac. ;  oil  of 
commerce  often  adulterated  ;  yield  1.5 
to  2.34;  sp.  gr.  .87  to  .90;  with  12  to  16 
parts  alcohol  a  turbid  solution ;  fulmi- 
nates with  I. 

Distils  at  282°  to  294°  C. ;  contains  a  carbo- 
hydrogen  C30H26,  and  a  stearopten  ho- 
mologous with  Borneo  camphor  CjoH^gO ; 
crystalline  form  is  hexagonal,  melting  at 
54°  to  55°  C,  boiling  at ""296°  C. 

C45H-g0.2  ?  boiling  point  365°  ;  mostly  adul- 
terated with  oil  of  turpentine  or  oil  of 
spike ;  yield  .8  to  2.5  i^er  cent. ;  sp.  gr. 
.88  to  .93 ;  soluble  in  1  part  alcohol. 

C12H20O  and  CgHjjO ;  tonic  and  diuretic ; 
yield  .4  to  1.34  per  cent. ;  sp.  gr.  .86  to 
.92 ;  soluble  in  1  j^art  alcohol. 

.25  per  cent. ;  yellowish  ;  fragrant ;  in  per- 
fumery. 

The  fresh  plant  yields  oil  of  acid  reaction ; 
reddish-yelloM' ;  used  in  perfumery,  and 
in  liniments  and  ointments  ;  yield  .07  to 
.4 ;  sp.  gr.  .89  to  .95 ;  soluble  in  1  part 
alcohol. 

Comp.  thymen  CjoHje  and  thymol  C10HJ4O ; 
colorless,  turns  yellow  and  brown-red ; 
yield  .4  to  2.5  per  cent. ;  sp.  gr.  .87  to 
.90 ;  soluble  in  1  part  alcohol. 

Small  quantity ;  extracted  by  oils ;  odor 
vanilla-like ;  in  perfumery. 


Nearly  colorless ;  thin ;  odor  rose-like ; 
frequently  adulterated  with  fat  oil ;  used 
for  adulterating  ottar  of  rose ;  in  per- 
fumery, oil  of  rhodium. 

Small  proportion ;  usually  extracted  by  fat 


innii  prupuriiou ;    usuniiy 
oils ;  used  in  perfumery. 


16  oz.  yield  26  grs. ;  burning  aromatic  taste 

and  smell. 
C,oH,5  and  CioHjgOj ;  anthelmintic ;  yield 

1  per  cent. ;  sp.  gr.  .908. 


f  Comp.  C)oH,g,  hydruret  cinnamyle  ■= 
CgHgO,  cinnamic  acid  =  CgHgOj,  and 
I  resin ;  Chinese  cinnamon  yields  .2  to 
J  2.0  per  cent.;  sp.  gr.  1.03  to  1.09; 
]  soluble  in  1  part  alcohol ;  Ceylon  cin- 
I  namon  vields  .8  to  2.5  per  cent. ;  sp. 
I  gr.  1.006  to  1.09;  soluble  in  1  part 
alcohol. 


L 

Agreeably  aromatic,  hot. 
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Syllabus  of  Plants,  etc. — {Continuerl). 

Cinnamomum  Culilavaii — Cu- 

Bark 

Colorless;    odor    of    cajeput    and    clove; 

lilawan 

heavier  than  water;  by  HNO,,  carmine- 
red. 
IG  oz.  yield  l  to  1  dr. ;  sp.  gr.  .914;  comp. 

Laurus  nobilis — Bay  tree 

Berries 

C._,„li3.^0,  contains  two  isomeric  oils. 

Lauriis    Burmanni  ? — Massay 

Bark 

Consists  of  a  liglit  and  heavy  oil ;  odor  of 

bark 

sassafras  ;  turned  red  by  HNCJg. 

Ocotea  Picliury  minor — Pich- 

Fruit 

Yield  .7  per  cent. ;   greenish ;   contains  4 

ury 

oils,  differing  in  Jtoiling  point  and  odor. 

Ocotea? 

? 

Origin  unknown,  though  called  Guiana 
laurel  oil;  C,„H,g  and  some  0;  sp.  gr. 
.864;  odor  terebinthinate,  agreeable. 

Persea    caryophyllata — Clove 

Bark 

Thick ;    dark  red-brown  ;    odor  and  ta.ste 

cinnamon 

of  cloves  and  cinnamon ;  used  in  per- 
fumerv. 

Sassafras  officinale — Sassafras 

Wood 

C,oHi6  and  C10H10O2 ;  boils  at  420° ;  yield 

and 

2.5  to  4.5;  sp.  gr.  1.07  to  L09 ;  soluble 

bark 

in  4-5  parts  alcohol. 

Myristicacece. 

Myristica  moschata — Nutmeg 

Kernel 

01.  nuc.  moschat. ;  yield  6  per  cent. ;  sp. 
gr.  .92  to  .95 ;  compos,  like  next. 

Myristica  moschata — Nutmeg 

Arillus 

Oleum  macidis  is  oftener  met  -with  in  com- 
merce; CigHsjOjand  C8Hj2;  yield  1.6  to 
9.4  per  cent. ;  sp.  gr.  .92  to  .95 ;  soluble 
in  6  parts  alcohol. 

SantalacecB. 

Santalum  myrtifolium — White 

Wood 

16  oz.  yield  ^  to  2  dr. ;  used  in  perfumery. 

Saunders 

AristolochiacecB. 

Asarum     Canadense — Canada 

Eoot 

Light  colored,  fragrant. 

snakeroot 

Asarum     Europseum — Asara- 

Eoot 

16  oz.  yield  12  grs. ;   sp.  gr.  1.018,  comp. 

bacca 

CgHgO ;     camphor    C4H5O ;     yellowish, 
thick  ;  odor  reminding  of  valerian. 

Serpentaria  Virginiana — Vir- 

Eoot 

Yield  about  ^  per  cent. ;  color  green. 

ginia  snakeroot 

Eupho7^biacece. 

Croton  eleuteria — Cascarilla 

Bark 

16  oz.  yield  27  to  68  grs. ;  sp.  gr.  .92;  used 
for  fumigation ;  Ci^HjoO  and  another  oil. 

Ui^ticacece. 

' 

Humulus  lupulus— Hop 

Strobiles 

Sp.  gr.  .91;  CjoHjg  and  CjoHigO;  taste 
burning  and  bitterish ;  yield  .8  per  cent. 

Betulacece. 

Betula  lenta 

Bark 

Pale  reddish  to  nearly  -white;  sp.  gr.  1.173. 
Identical  with  oleum  gaultherise,  and  is 
largely  sold  for  that  oil. 

IlyricaeecB. 

Myrica    gale— Sweet    gale — 

Leaves 

100  lbs.  yield  2  drs. ;  dark  yellow  or  brown ; 

Dutch  myrtle 

thickish ;  agreeable  odor ;  burning  taste ; 
sp.  gr.  .876  ;  with  I  green. 

Coniferce. 

Thuja      occidentalis  —  Arbor 

Young 

Colorless  or  yellow,  heavier  than  water; 

vitse 

branches 

contains  CgHgO  and  CgHi^O. 

MoNOCOTYLEDOISrS. 

ZingiberacecB. 

Alpinia  officinarum — Galangle 

Eoot 

16  oz.  yield  1  to  3  scr. ;  taste  sim.  cardam. 

Curcuma  zedoaria — Zedoary 

Eoot 

16  oz.  yield  1  dr. ;  thick,  yellowish-white. 
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OF  Plants,  etc. — (Continued). 

Elettaria  cardamomum — Car- 

Seed 

Odor    penetrating,    aromatic;    taste    hot, 

damom 

camphorous ;  yields  4  to  4.7  per  cent. ; 
sp.  gr.  .93  to  .96 ;  sol.  in  1  part  alcohol. 

Zingiloer  officinale — Ginger 

Ehizoma 

16  oz.  yield  ^  to  2  dr. ;  compos.  CioH]6+ 
variable  prop.  H2O ;  sp.  gr.  .89 ;  odor 
agreeable,  ginger-like ;  taste  mild ;  after- 
wards burning  and  bitter. 

Amaryllidaceos. 

Polyanthes     tuberosa — Tube- 

Flowers 

Small  proportion ;  extracted  by  fixed  oils ; 

rose 

used  in  perfumery. 

IridacecB. 

Crocus  sativus — Saffron 

Pistils 

16  oz.  yield  l^^  dr.,  yellow,  heavier  than 
water,  acrid ;  by  keeping  it  turns  white 
and  lighter ;  probably  the  active  princ. 

Iris  florentina — Orris 

Khizome 

Crystallizable ;  contains  21  per  cent.  0 ; 
odor  of  violets.     (Irin.) 

Liliacece. 

Convallaria  majalis — Lily  of 

Flowers 

Quantity  very  minute ;  the  odor  extracted 

the  valley 

by  fat  oils ;  used  in  perfumery. 

Aracece. 

Acorus  calamus — Calamus 

Rhizome 

100  fts.  fresh  root  yield  16  oz. ;  lib.  dry  25 
to  145  grs. ;  sp.  gr.  .89  to  .99  ;  soluble  in 
1  part  alcohol ;  C13H20O  and  other  oils. 

Graminece. 

Andropogon  ivarancusae — East 

Herb 

CjoHie  and  oxygenated  oil ;  yellow ;  lighter 

India  lemon  grass 

than  water ;  odor  resembling  rose ;  taste 
reminding  of  lemon  ;  used  to  adulterate 
the  German  otto  of  rose,  and  sometimes 
sold  as  oil  of  verbena. 

Andropogon  Schcenanthus 

Herb 

Eesembles  the  former ;  but  odor  of  melissa ; 
substituted  for  oil  of  melissa,  and  sold 
under  the  name  of  E.  I.  oil  of  melissa 
and  oil  of  citronella. 

Class  3d.     Nitrogenated  Oils. 

The  few  known  contain  prussic  acid,  from  which  they  may  be  freed 
by  agitating  with  protochloride  of  u'on  and  lime  and  rectifying,  with- 
out materially  altering  their  odor. — They  do  not  preexist  in  the  plants 
from  which  they  are  derived,  but  are  the  results  of  a  reaction  in  the  j)res- 
ence  of  water,  between  amygdalin  with  emulsin  or  similar  comj)ounds. 

The  following  syllabus  embraces  the  most  prominent  plants  which 
yield  volatile  oils  containing  hydrocyanic  acid ;  it  will  be  observed  that 
they  are  all  members  of  the  natural  order  of  RosacecB,  mostly  of  the 
sub-order  Amygdalce,  and  a  few  of  Pomece : 


Amygdalus     communis,    var. 

amara — Bitter  almond 
Cei-asus     (various     species) — 

Cherry 
Persica  vulgaris — Peach 
Prunus  domestica  and  others 

—Plum 
Pyrus  communis  and  malus — 

Pear  and  apple 


Kernels 

Bark 

Leaves  & 
kernels 

Leaves  & 
kernels 


These  oils  are  very  similar  in  their  sensible 
properties  ;  the  oil  of  almond  is  hydruret 
of  benzyle,  C^HgO,  in  which  hydrocyanic 
acid,  HCy,  is  dissolved.  All  are  poison- 
ous. 

25  lbs.  of  bitter  almond  cake  after  the  ex- 
pression of  the  fixed  oil  yield  about  2  oz. 
oil  of  bitter  almond. 


SULPHURETTED    OILS. 

Nitrogenated  Oils. 
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Olenm       amygdal. 

am. 
Oleum  cerasi  sem. 
Oleum   lauro-cerasi 

fol. 


Sp.  gr,  1.04-1.07.  Boiling  point,  820°  to 
390°   F. ;    react   acid  on   litmus  paper. 

(Yield  from  1  lb.)  \  Iodine  is  quietly  dissolved  in  small 
quantity.     Nitric    acid   no  reaction    in 

16  to  80  grs.  1      cold  ;  (jn  boiling  very  little  nitrous  acid 

is  evolved.     Sulphuric  acid  dissolves  an 

25     grs.  \      equal  quantity  of  oil,  separated  by  water, 

40.5    "  J      little  thickened.    Alcohol  of  85  per  cent, 

raiscible  in  all  proportions.  Nitroprus- 
side  copper,  no  reaction.  Product  of 
boiling  with  alcoholic  caustic  potassa  in 
excess  dissolves  in  water 


4th  Class.     Sulphuretted  Oils. 

Of  the  oils  belonging  to  this  group^  only  oil  of  mustard  has  been  used 
medicinally,  particularly  in  alcoholic  solution,  under  the  name  of  spiritus 
sinapis,  as  a  powerful  rubefacient.  But  the  activity  of  all  the  plants 
yielding  these  oils  is  due  to  them,  at  least  principally  so. 

Some  of  these  plants  are  valued  for  culinary  purposes,  owing  to  the 
presence  of  the  compounds  of  allyle.  It  is  worthy  of  note  that,  with 
the  exception  of  asafoeticla,  sagapenum,  and  garlic,  all  belong  to  the 
family  of  Cruciferge,  many  plants  of  which  likewise  yield  an  abundance 
of  fixed  oils,  obtained  by  expression,  free  from  the  essential  oils ;  they 
are  extensively  cultivated  for  these. 

The  sulphuretted  oils  are  compounds  of  allyle,  and  of  its  homologous 
carbo-hydrogen  ferulyle,  as  the  following  table  will  show : 

Allyle,  (€3115)2,  Sulphide  of  allyle  (oil  of  garlic),  (€3115)2+  S. 
Oxide  of  allyle,  (C3H5)40,  Sulphocyanide  of  allyle  (oil  of  mustard),  (C3H5CNS). 
Ferulyle,  CgHij,  Protosulphide  of  ferulyle,  \       oil  of      /  C12H22S, 
Bisulphide  of  ferulyle,       J    asafoetida,  \  C12H22S2. 


Syllabus  of  Plants  yielding  Sulphuretted  Oils,  etc. 


Dicotyledons. 

Cruciferce. 

Alliaria    officinalis — Jack  by 
the  hedge 

Capsella  bursa  pastoris — Shep- 
herd's purse 

Cheiranthus  annuus — Wall- 
flower 

Cochlearia  armoracia — Horse- 
radish. 

Cochlearia  oflSlcinalis — Com- 
mon scurvy  grass 

Iberis   amara — Bitter    candy- 
tuft. 

Lepidium  sativum,  campestre, 
etc. — Cress 

Eaphanus  raphanistrum  — 
Wild  mustard 

33 


Leaves 

and  root 

Seed 

Seed 

Eoot 

Herb 

Herb  and 
seed 
Seed 

Seed 


CgHjoS,  if  distilled  from  fresh  spring  root 

it  is  CgHjoNSa. 
CfiHioS  and  C8H10NS2. 

Same  compos. 

C8H10NS2;  100  lbs.  fresh  root  yield  nearly 

7  oz. 
Same   comp.  contained   in   spiritus  coch- 

learise. 
Same  comp, 

CgHigS ;  is  decomposed  on  rectification. 

CgHioS  and  C8H10NS2. 
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Eaphanus  sativas — Radish 

Sinapis  nigra — Black  mustard 
Sisymbrium  nasturtium — Wa- 
ter-radish 
Thlasjii       arvense  —  Treacle 
mustard 


TJmhelliferce. 
Ferula  asafoetida — Asafcetida 

Ferula  persica    (?) — Sagape- 
num 

Monocotyledons. 
Liliacece.  ' 
Allium  sativum — Garlic 


Boot  and 
seed 
Seed 
Seed 

Herb  and 
seed 


Gum-resin 
Gum-resin 


Bulb 


CgHjoS  and  CgHioNS^. 

CgHioNSj ;  yield  5  per  cent. 
Same  and  CgHioS. 

C«H,nS  and  C«H,nS. 


C12H22S  and  C12H22S2;  yellow;  sp.  gr.  .942; 

on  standing  liberates  US. 
Contains  C5H10S  or  C12H24S  {?). 


QHioS  and  CgHioO ;  100  lbs.  yield  3  to  4 
oz. ;  heavier  than  water. 


Oils  that  may  he  obtained  artificicdly. 
1.   Oxygenated. 

Oil  of  cinnamon  from  styrone,  C9H10O,  by  platina  black  =  CgHgO,  hydruret  of  cinna- 

myle. 
Oil  of  gaultheria  from  2  parts  crystal,  salicylic  acid,  CgHgOs,  2  anhydrous  methvlic 

alcohol,  CHp,  and  1  HjSO^  =  CgHgOs. 

2.  Nitrogenated. 

Oil  of  bitter  almonds  from  styraciue,  CigHieOg  by  HNO3,  besides  benzoic  and  nitro- 
benzoic  acids  also  =^  C-jH-qO.^  and  HCX. 

3.  Sulphuretted. 

Oil  of  mustard  from  iodide  of  proi3vlene,  C..H=,I  by  suliaho-cvanuret  of  potassium, 


5th  Class.     Empyreumatic  Volatile  Oils. 

If  organic  substances  are  subjected  to  dry  distillation,  the  distillate 
contains,  beside  water,  some  acids  and  also  some  oily  liquids,  which,  so 
far  as  they  are  used  in  medicine  or  accompany  medicinal  products,  are 
here  treated  of.  Their  composition  varies  very  much,  as  would  be 
expected,  and  they  have  but  few  properties  in  common  except  tlieir 
physical  appearance,  their  empp-eumatic  odor,  and  their  indifference 
towards  certain  chemical  reagents.  After  rectification  they  are  usually 
colorless,  and  are  mostly  not  affected  by  iodine  and  but  little  attacked 
by  cold  nitric  acid. 

DippeVs  animal  oil,  formerly  much  used  in  medicine,  has  an  alkaline 
reaction,  consists  of  various  ternary  alkaloids,  and  turns  dark  under  the 
influence  of  light  and  aii'.  Poisonous ;  used  as  antispasmodic.  Dose, 
5  to  25  drops. 


CAMPHORS.  515 

(\iiiiphors. 

This  class  of"  solid  crystalline  substances  has  already  been  shown  to 
have  a  close  relation  to  the  essential  oils.  Common  cami)lior,  C„|H,(;0, 
is  obtained  from  an  evergreen-tree  growing  in  China  and  Ja])an,  the 
roots  and  twigs  of  which  are  cut  into  chips  and  placed  Avith  wixXvx  in 
large  iron  vessels,  surmounted  by  earthen  capitals  furnished  witli  a  lining 
of  rice  straw.  A  moderate  heat  being  applied,  and  the  camplKJi'  volatil- 
ized by  the  steam,  it  collects  upon  the  straw  in  a  crude  and  impure  c(jn- 
dition,  and  is  collected  and  packed  for  exportation  as  crude  camphor. 
It  is  refined  by  resublimatiou,  and  then  constitutes  the  valuable  and 
characteristic  drug  so  familiar  to  almost  every  one.  As  already  stated, 
camphor  is  an  oxide  of  the  radical  Cj^Hig,  and  one  of  the  so-called  cam- 
phene  series. 

Some  of  the  essential  oils  can  be  converted  into  camphors  by  solution 
in  water  and  long  exposure.  The  carbo-hydrogen  constituents  of  these 
combine  with  the  elements  of  water  to  form  hydrates,  ^^•hich  apjiear  to 
be  the  true  camphors.  These  are  solid,  colorless,  crystalline,  fusible 
bodies,  less  volatile  than  the  essential  oils,  soluble  in  alcohol  and  etlier, 
and  partially  in  water. 

Some  of  the  substances  usually  treated  of  as  neutral  crystalline  prin- 
ciples are  classified  by  the  German  chemists  as  camphors ;  of  this  number 
cantharidin,  the  active  principle  of  Spanish  flies,  and  uicotiauin,  one  of 
the  constituents  of  tobacco,  may  be  instanced.  There  is  much  obscurity' 
now  connected  with  the  precise  habitudes  and  relations  of  these  and 
other  crystalline  principles  associated  with  oils  and  other^^-ise  distributed 
in  plants. 

Three  different  kinds  of  camphor  have  been  distinguished  by  their 
behavior  in  the  polariscope,  one  turning  the  ray  of  polarized  light  to  the 
left,  one  to  the  right,  and  one  being  inactive.  The  camphor  deviating 
to  the  right  is  stated  to  be  that  from  Laurus  camphora. 

Camphor  deviating  to  the  right. — The  vapor  conducted  over  red-hot 
iron  gives  an  oily  liquid  containing  naphthaliu  and  a  hydrocarbon  of 
the  composition  of  benzole.  Under  the  influence  of  heat  and  nitric 
acid,  eq.  of  oxygen  combine  with  camphor  to  form  camphoric  acid, 
Ci^,HigO^,  which  deviates  light  to  the  right.  Anhydrous  phosphoric  acid 
and  fused  chloride  of  zinc  produce  water  and  cymol,  Cj^Hj^. 

Camphor  deviating  to  the  left. — From  the  oil  of  ]\Iatricaria  parthe- 
nium,  that  portion  distilling  between  200°  and  220°  C.  ^Vitli  nitric 
acid  this  furnishes  camphoric  acid  which  deviates  light  to  the  left. 

Inactive  camphor,  from  the  volatile  oils  of  many  of  the  labiatife,  \a\- 
ender,  marjoram,  sage,  etc.     These  are  without  effect  upon  polarized  light. 

The  camphors  from  oil  of  tansy  and  valerian,  and  that  from  sage  by 
nitric  acid,  have  not  been  tested  by  the  polariscope. 

Borneo  camphor,  obtained  from  dryobalauops  camphora,  and  held  in 
the  East  Indies  at  a  very  high  price,  is  a  hydrate  of  borneen,  and  has 
the  composition  CiglljgOo.  It  is  said  to  be  deposited  by  moist  oil  of 
valerian.  Its  alcoholic  solution  deviates  polarized  light  towards  the 
right.  By  the  action  of  nitric  acid  it  loses  2  equivalents  of  hydrogen, 
and  is  converted  into  common  camphor. 
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Lowig  describes  numerous  camphors^  of  which  the  following  are  illus- 
trations :  Lemon  camphor,  a  compound  of  oil  of  lemon  and  water,  has 
the  composition  CigH^aOg ;  but,  by  being  heated,  loses  two  atoms  of 
water.  Juniper-berry  water,  treated  with  caustic  potassa,  yields  a  cam- 
phor =  Cif,HigO.  The  crude  oil  distilled  from  parsley  seed,  dissolved 
in  water,  after  a  few  days,  deposits  a  camphor  =  C^^HjO.^. 

Caryophyllin,  Cjf,HigO,  the  camphor  of  cloves,  occurs  in  white  needles ; 
inodorous  and  tasteless  when  pure ;  soluble  in  ether  and  boiling  alcohol ; 
colored  blood-red  by  H2SO^. 

Mint  camphor,  CigHgoO,  from  American  oil  of  peppermint ;  color- 
less prisms  ;  odor  and  taste  of  peppermint ;  very  soluble  in  alcohol  and 
ether. 

Anise  camphor,  CioHj20j  the  crystallizable  portion  of  oil  of  anise; 
fusing  point,  Q6°. 

Monarda  camphor,  Cji^Hj^O,  from  oil  of  monarcla ;  white  tables ;  fuses 
at  118°  ;  congeals  at  100°. 

Myristicin,  CjoH^gO,  from  oil  of  mace ;  white  needles ;  odor  of  the 
oil ;  red  by  H2SO3. 

Sassafras  camphor,  Cn^H^gOa,  from  oil  of  sassafras ;  hexagonal 
prisms;  odor  and  taste  of  the  oil;  sp.  gr.  1.245;  red  solution  with 
HNO3. 

Irin,  the  crystallizable  oil  of  iris  Florentina. 

Helenln,  C21H28O3,  from  the  water  distilled  over  elecampane ;  white 
quadrangular  crystals ;  faint  odor  and  taste ;  lighter  than  water  ;  with 
H2SO4  wine-red  solution. 

Asarin,  Cg^HagOj,  from  the  water  distilled  over  asarum  Europseum  ; 
white  crystals ;  gaseous  CI  and  H2SO4  color  blood-red  or  brown-reel. 

Anemonin,  C^jHigOg,  from  the  water  distilled  over  ranunculus  acris 
and  various  species  of  anemone  ;  needles,  producing  heat  and  numbness 
upon  the  tongue ;  yield  anemonic  acid  when  boiled  with  BaO, 

Nicotianin,  from  the  water  distilled  from  tobacco;  odor  of  tobacco 
smoke  ;  taste  aromatic  and  bitter ;  soluble  in  alcohol,  ether,  and  potassa. 

Caoutchouc  and  Caoutchoucoids. 

These  principles  occur  in  the  milky  juice  of  various  plants,  j)rinci- 
pally  belonging  to  the  natural  orders  Euphorbiacese,  Urticacese,  and 
Apocynaceee,  and  are  suspended  therein  in  the  form  of  true  emulsions. 
In  their  pure  state  they  are  colorless,  solid,  and  either  at  ordinary  or  at 
an  elevated  temperature,  very  elastic.  They  are  amorphous,  inodorous, 
and  tasteless,  lighter  than  water,  insoluble  in  water  and  alcohol,  ancl 
soluble  in  pure  ether,  chloroform,  ancl  some  empyreumatic  oils.  They 
consist  of  carbon  and  hydrogen  (the  allied  viscin  contains  also  O),  and 
are  of  very  indifferent  chemical  behavior. 

Caoutchouc,  gum-elastic,  or  india-rubber,  is  the  product  of  many 
plants,  particularly  of  Siphonia  elastica  and  various,  species  of  Hevea, 
Urceola,  Artocarpus,  Ficus,  etc.  Sp.  gr.  .925 ;  composition  CgHj^  (per- 
haps like  the  follo^ving  CigH^g) ;  fusible  at  445°,  and  remaining  sticky 
for  a  long  time ;  2  parts  with  1  part  sulphur  and  1  part  magnesia  yield 
a  mixture  of  such  hardness  that  it  can  be  polished. 
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The  vulcanization  of  caoutchouc  was  discovered  In-  JfaiKock,  and 
consists  ill  in('<)r])oratin<i;  sulpliiir  with  the  anhydrous  substance,  wlicrchy 
it  loses  its  soUihility  in  the  ordinary  sol\'onts. 

The  extensive  uses  of  caoutchouc,  and  j)articularly  of  the  vuh^nized, 
in  the  arts,  are  too  well  known  to  require  to  he  particularized. 

Gutta-percha  is  obtained  from  Isonandra  gutta,  Sapotacea;,  and  con- 
tains about  14  per  cent,  white,  and  4  to  6  per  cent,  of  yellow  resin, 
which  are  the  oxides  of  the  carbo-hydrogen,  C,„H,p,,  constituting  the 
chief  portion  of  it.  It  is  hard  and  scarcely  elastic  ;it  ordinary  tempera- 
ture ;  but  becomes  very  elastic  at  a  slightly  elevated  heat ;  its  best  sol- 
vents are  carbon  bisulphide,  benzole,  chloroform,  and  oil  of  turpentine. 

Pure  white  gutta-percha  may  be  procured  l)y  dissolving  in  chloro- 
form, filtering,  and  precipitating  Avith  alcohol;  after  washing  with  alco- 
hol, and  drying,  it  should  be  boiled  in  water,  and,  while  still  hot,  rolled 
into  cylinders. 

(See  Liquor  Grutta- Per  dice,  page  643.) 

Viscin,  or  Bird-lime,  is  obtained  by  expressing  the  fruit  of  the  mis- 
tletoe, Viscum  album,  and  diluting  with  M'ater ;  it  is  transparent,  very 
sticky  (German,  leim  ^  glue)  at  the  common  temperature,  contains 
about  15  per  cent,  (the  pure?)  of  oxygen,  and  dissolves  in  ether,  vola- 
tile oils,  and  warm  lyes.  It  is  used  iu  Germany  for  killing  flies  and 
catching  small  birds. 

Resins. 

The  resins  are  very  extensively  diffused  in  the  vegetable  kingdom, 
and  there  is,  perhaps,  no  plant  which  does  not  contain  one  or  more  princi- 
ples which  might  be  classified  with  the  resins.  The  definition  of  a  resin 
is  rather  vague,  but  we  may,  in  a  general  way,  describe  among  this  class 
substances  which  are  solid  at  ordinary  temperatures,  more  or  less  trans- 
parent, inflammable,  readily  fusible,  do  not  volatilize  unchanged,  be- 
come negatively  electric  by  rubbing,  are  insoluble  in  water,  soluble  in 
alcohol,  and  sometimes,  also,  in  ether  and  oil  of  turpentine.  They  are 
mostly  inodorous,  and  are  readily  incorporated  with  fatty  bodies  by 
fusion.  They  are  not,  as  a  class,  disposed  to  crystalline  forms,  being 
mostly  amorphous ;  their  ultimate  composition  is  carbon,  hydrogen,  and 
oxygen. 

The  origin  of  resins  must  be  looked  for  in  the  action  of  the  air  on 
essential  oils,  which  lose  part  of  their  hydrogen  and  absorb  oxygen ; 
this  may  occur,  as  in  the  case  of  turpentine  and  copaiva,  in  the  plants 
producing  them,  or  after  the  extraction  of  the  essential  oils.  To  this 
fact  may  be  traced  their  mixed  character.  The  volatile  oils  being  usually 
mixtures  of  two  or  more  oils,  the  resins  are  apt  to  be  constituted  of 
several  similar  though  not  identical  resins.  By  treatment  with  alcohol, 
ether,  oil  of  turpentine,  etc.,  the  different  constituents  can  generally  be 
separated.  Many  of  the  resins — those  containing  most  oxygen — play 
the  part  of  acids,  and  are,  in  fact,  designated  as  such ;  these  form,  with 
alkalies  and  metallic  oxides,  compounds,  some  of  which  are  soluble  and 
others  insoluble  in  alcohol,  while  some  resins  are  quite  indilfereut  to  the 
action  of  alkalies.  Some,  so-called,  soft  resins  possess  strong  odors ;  these 
are  usually  imperfectly  oxidized,  and  contain  portions  of  essential  oil. 
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l\0:?ius  generally  resemble  the  eorresponding'  essential  oils  in  their 
stimulatinij;  etfeots,  though  some  of  them,  which  may  be  termed  acrid 
resins,  including  the  cathartics,  appear  to  bear  uo  therapeutical  relation 
to  the  essential  oils.  A  few  of  the  gum  resins  are  adapted,  by  their 
control  over  the  nervous  system,  to  use  as  antispasmodics. 


Syllabus  of  Resixs. 
I.   7>\>v')(^'  Proper. 


N;\me.  Origin,  etc. 

Composition  and  Properties. 

Uses 

Cistinaccce. 

Ladanuui,  labdauum.     From 

Volatile  oil. 

Obsolete. 

Cistiis  Cretious  and  Cypri- 

SG  per  cent,  resin,  CjoHsqO. 

ons.     Sp.  gr.  1.18(3 ;  dark- 

7  per  cent.  wax. 

brown,  soft. 

ZygophyUacece. 

Gnaiaci     resina,    Z\    S.    P. 

SO  per  cent,  resin. 

Alterative 

From  Gnaiaoum  officinale. 

Gnaiacic  acid. 

stimulant. 

Sp.  gr.  1.205  to  1.2'2S. 

Gum  extractive. 

Tcrcbinthacar. 

Masticli.     From  Pistacia  len- 

Acid  resin  sol.  in  cold  alcohol,  CjoHaiO,,. 

Adjunct  in  pills 

tiscus.     Sp.  gr.  1.074 ;  yel- 

Masticin ;  resin  soluble  in  hot  alcohol, 

and  basis  of 

lowish  grains,  softens  be- 

C.^,H3,0. 

a  varnish. 

tween  the  teeth. 

Trace  of  volatile  oil. 

Lt'giimino$a\ 

Copaiva   resin.      From    Co- 

Soft indifferent  resin. 

Stimulant,  less 

paiba. 

Copaivic  acid  C.35HS0O,, ;  crystallizable 

active     than 

from  solution  in  petroleum. 

the  oil. 

Anime.       From     Hymentea 

Acid  resin  soluble  in  cold  alcohol. 

courbaril. 

Inditierent  resin.  C^iHggO,  oryst.  from 

hot  alcohol,  sol. 
2  per  cent,  volatile  oil. 

Copal.    From  Hymena?a  ver- 

1. Eesin,  soft,  fusible   in   water-bath, 

Used    in    vai'- 

rucosa    and    other    trees? 

sol.  in  72  per  cent,  alcohol,  and  oil 

uishes. 

Sp.  gr.  1.015  to  1.139  ;  rery 

of  turpentine,  C4oHe^O:;. 

hard ;  fracture  conchoidal ; 

2.  Eesin,  soft,  fusible  below  212°  F., 

nearlv  inodorous  and  taste- 

sol. in  alcohol,  ether,  and  oil  of  tur- 

less. ' 

pentine,  isomeric  with  Xo.  1. 

3.  Eesin,  white,  not  so  readily  fusible, 
soluble  in  alcohol  and  ether,  Cj^iHgjOj. 

4.  Eesin,  white,  still  less  fusible,  sol.  in 
alcohol,  solution  of  potassa,  insol.  in 
alcohol  and  ether. 

5.  Eesin,  insol.  in  all  menstrua,  C^^yBfeoO. 

Eesin  of  Peruvian  balsam. 

Acid,  CjqH^sOj,  crystallizes  in  rhombic 

From   Balsamum  Periwia- 

prisms. 

num. 

Convolvulacecc. 

■* 

E«sina  jalapiv.     From  Exo- 

Convolvulin,  rhodeoretin,  CjiHjoOie. 

See    Part    VI. 

gonium  purga. 

Xeutral  prin- 
cip. 

REHINH. 
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Svi.LAJiis  OF   IfFJsiXH — (Continindj. 
1.  RihIiih  /'/oyyr/'— <Coiitimio<l;. 


Name,  Origin,  etc. 


Cdnrutbintirj^tr, 

Extrartum  cannabis. 
C'annnljis  Imlica. 


From 


Enp/ioiljif(C€fj'. 

Lac  (shellac  and  seedlac). 
From  Croton  lacoilerum  by 
the  puncture  of  Coccus  lac- 
ca,  and  from  Ficus  religiosa 
and  Indica — (  Urticew). 

Eupiiorltium.  From  various 
species  of  EuplK)rl)ia ;  in- 
odorous ;  taste  acrid,  burn- 
ing. 

Coniferfe. 

Cowrie,  Australian  Dammar; 
From  Dammara  Australis ; 
sp.  gr.  1.04  to  1.062, 


East  Indian  Dammar.  From 
Pinus  dammara ;  sp.  gr. 
l.doO  to  l.U!J7  ;  soft  at  167°. 

Santlarac.  From  .Juniperus 
communis  in  warmer  cli- 
mates, and  from  Thuja  ar- 
ticulata ;  sp.  gr.  1.05  to 
l.oy ;  small  grains,  pale  yel- 
low,transparent ;  faint  odor. 

Resina.    From  Terebinthina. 


Fossil  Resins. 

Succinum.  Amber;  sp.  gr. 
1.065  to  1.070;  colorless  to 
deep  yellow ;  tasteless ;  aro- 
matic odor  when  heated. 

Asphaltum. 


CompotilUoD  and  Propertie*. 


Neutral  renin  soluble  in  alkalicN,  amn- 
ciated  with  chlorophylle. 

I'y  the  oxidi/intr  iiilhience  of  UNO,, 
sp.  gr.  l..'5li,  yieldn  a  crystalliziible 
acirj  and  oxvcannabin.  (:.^UiJ)„  in 
large,  fiat,  colorless  jtrisins,  inM^iublc 
in  water  and  ether,  holuble  in  bisul- 
phide of  carbon;  melts  at  175°  C. ; 
sublimes  in  needles.  The  tiumi  re- 
liable tests  for  ext.  cannabis  are  its 
fKlor  when  ino<lenitely  heated,  its  in- 
difterence  to  alkalies,  its  insolubility 
in  alcohol,  ether,  chloroform,  l<en- 
zole,  and  turjtentine,  and  it»  reaction 
with  nitric  acid.* 

DifTerent  resins,  wax,  gluten,  coloring 
matter. 


One  resin  (C'arjHsiO:,!  dissolving  easily, 
and  another  with  difficulty  in  cold 
alcohol — a  third  insoluble  in  cold 
alcohol,  but  cr}-stallizes  from  hot 
alcoholic  solution  [Ct^H-fP^). 

Dammarane  =  Cj^HjiOs ;  soluble  only 
in  absolute  alcohol  and  oil  of  tur- 
pentine. 

57  per  cent,  dammaric  acid,  C^oHjoOs, 
soluble  in  alcohol. 

Eesin  soluble  in  cold  alcohol. 

Dammarine  insoluble  in  cold  alcohol. 

75  per  cent.  CzoHsjOj,  easily  soluble  in 

alcohol. 
^40^6205,  not  easily  soluble  in  alcohol. 
C.joHjfp,,  soluble  in  boiling  alcohol. 


Coloijholic  acid,  taken  up  by  cold  70 

per  cent,  alcohol. 
Pinic,  anifirphous  sylvic  acid,  taken  up 

by  cold  alcohol  of  70  per  cent. 
Sylvic  acid,  CjoHjuOj,  crystallizes  from 

hot  alcohol. 

Two  resins,  volatile  oil,  succinic  acid, 
and  bitumen,  by  action  of  HZsOs  ar- 
tificial musk. 

Most  probably  the  product  of  oxidation 
of  oleum  peine.  Many  bituminous 
resins  are  mixtures  of  asphaltum  and 
peti-oleum. 


Narcotic. 
See  Exlrar.U. 


In  varnishes, 
cements,  etc. 


Acrid,  cathar- 
tic, vesif-ant, 
etc.  Obsolete. 


In  varnishes. 


In  varnishes. 


In  plasters, 
soaps,        ce- 
ments, etc. 


For  ol.  succini, 
varnishes, 
etc. 

In  varnishes, 
roofins,  etc. 


■See  paper  by  Prof.  Procter,  iii  the  Proc.  Amer.  Pharm.  Assoc,  xii.,  p.  245. 
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Syllabus  of  Eesixs — (Continued). 
II.  Natural  Oleoresins. 


Name,  Origin,  etc. 


Terebinthacece. 

Elemi.  From  Amyris  elemi- 
fera  and  Zeylanica ;  sp.  gr. 
1.055 ;  yellowisli  white ; 
fused  at  245°. 

Cyprian  turpentine.  From 
Pistacia  terebinthus.  The 
turpentine  of  the  ancients. 
Opaque,  very  thick,  green- 
ish-yellow ;  odor  of  fennel. 

Leguminosce. 

Copaiba.  Sp.  gr.  .916  to  .997. 
From  various  species  of 
Copaifera. 

Coniferce. 

Terebinthina.  From  Pinus 
palustris  and  other  species 
of  Pinus ;  gray,  bitter,  not 
transparent. 

Terebinthina  Gallica.  French 
or  Bordeaux  turpentine. 
Thin,  yellowish,  pellucid. 

Terebinthina  Veneta.  From 
Larix  Europsea.  Venice 
turpentine;  nearly  color- 
less, transparent. 

Terebinthina  Canadensis. 
From  Abies  balsamea. 
Balsam  of  fir. 

Strasburg  turpentine,  Tere- 
binthina Argentoratensis. 
From  Abies  pectinata;  pale- 
yellow,  transparent,  agree- 
able odor. 

Common  olibanum.  From 
Pinus  Abies. 


Composition  and  Properties. 


60  per  cent,  acid  resin  sol.  in  alcohol, 
20  per  cent,  indifferent  resin  crystal- 
lizing from  sol.  in  hot  alcohol. 

10  to  13  per  cent,  volatile  oil. 

Volatile  oil. 

Resin  soluble  in  cold  alcohol. 

Soft  resin  insoluble  in  cold  alcohol. 


31  to  80  per  cent,  volatile  oil. 
1.6  per  cent,  soft  brown  resin. 
Copaivic  acid.     See  Pnesins  Proper. 


About  17  per  cent,  volatile  oil. 
Eesina,  U.  S.  P. 


Like  the  foregoing. 

The  resin  contains  pimaric  acid, 
C20H30O2,  which,  when  heated  in  al- 
cohol, becomes  sylvic  acid. 

About  20  per  cent,  volatile  oil. 

Eesins  and  succinic  acid. 


40  per  cent,  resin  sol.  in  alcohol. 

33.4  sub-resin  sol.  in  alcohol  with  diffi- 
culty. 

18.6  per  cent,  volatile  oil. 

35  per  cent,  volatile  oil. 

Abietinic  acid,  abietin,  indifferent  resin, 
succinic  acid. 


Volatile  oil. 

Kesin  fusible  at  212°. 

Eesin  fusible  at  293°. 


Uses. 


Stim.    in   oint- 
ments. 


Stimulating. 


Diuretic,   stim- 
ulant. 


Stim.  emmena- 
gogue. 

Stim.  emmena- 
gogue. 

In  stimulating 
external 
remedies. 

Cement  in  mi- 
croscopy. 

Stimulant. 


Stimulating;  for 
fumigations. 


III.   Gum-Resins. 


Name,  Origin,  etc. 

Composition  and  Properties. 

Uses. 

Guttiferce. 

Gambogia.     From  Stalagmi- 
tis  cambogioides  and  sev- 
eral  species   of    Garcinia. 
Brown  or  reddish-yeUow. 

19.0  per  cent.  gum. 

80  per  cent,  gambogic  acid. 

Powerful       ca- 
thartic. 
Yellow,  water- 
color. 

RESINS. 
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Syllabus  of  Kesins — (Continued). 
III.   Gum-Resins — (Continued). 


Name.  Origin,  etc. 


TerebinihacecB. 

Myrrha.  From  Balsamoden- 
ch'on  myrrha ;  red-brown ; 
semi-transparent. 

B<lellium.  From  Balsamo- 
dendron  Africanum ;  red- 
disli-gray ;  semi-transpar- 
ent. 

Olibaniim.  From  Boswellia 
serrata  and  an  Amyris  (?) ; 
yellowish  ;  semi-transpar- 
ent. 

UmbeUiferce. 

Galbanum.  From  Bubon  gal- 
banum,  Ferula  ferulago 
and  Galbanum ;  in  grains 
or  cakes ;  nearly  opaque. 

Asafoetida.  From  Ferula 
asafoetida. 


Sagapenum.  From  Ferula 
Persica. 

Ammoniacum.  From  Dore- 
ma  ammoniacum;  sp.  gr. 
1.207  ;  yellow ;  white  in-- 
ternally. 

Opopanax.  From  Pastinaca 
opopanax  ;  reddish ;  inter- 
nally yellow  and  red  mar- 
bled. 

Asdepiadaceoe. 

Scammonium,  Smyrna.  From 
Periploca  secamone. 
Convobulacece. 

Scammonium,  Aleppo.  From 
Convolvulus  scammonia. 


Composition  and  Properties. 


40.81  per  cent.  Arabian. 
44.76  per  cent,  resin. 
2.18  per  cent,  volatile  oil. 
59  resin,  C40H62O5)  9-2  gttm,  30.6  bas- 
sorin  and  volatile  oil. 


Uses. 


Astringent  and 
emmenagogue. 

Obsolete. 


4  per  cent.   (Stenhouse)    volatile  oil,  '  For 
gum,  at  least  2  resins,  one  of  which  1      tion. 
^^  ^20113703. 


fumiga- 


66.86  per  cent,  resin,  C40H54O7. 

19.28  to  27.3  per  cent.  gum. 

1.3  per  cent,  mucilage. 

6.34  per  cent,  volatile  oil. 

26  per  cent,  gum,  4.6  per  cent,  suli^hu- 

retted  volatile  oil,  47.2  to  66  Y>er  cent. 

resin,  11.6  per  cent,  bassorin,  malates, 

acetates,  sulphates,  and  phosphates. 
50  per  cent,  resin,  32  per  cent,  gum', 

3.7  per  cent,  sulphuretted  volatile 

oil,  3.48  mucilage. 
22  per  cent.  gum. 
72  per  cent,  resin,  C40H50O9. 


42  per  cent,  resin. 
33  per  cent.  gum. 

4  per  cent,  starch,  4  extractive,  6  per 
cent,  sulphuretted  volatile  oil. 

An  adulterated  resin  of  Convolvulus 
scammonia  ? 


Stim.,  antispas- 
modic. 


Antis2;)asmodic. 


Stim.  like  asa- 
foet, 

Stim.    exjDecto- 
rant. 


Antispasmodic. 
Obsolete. 


Cathartic? 


Convolvulin,    resin,    wax,    extractive  '  Cathartic, 
gum,    sugar,    starch.      Commercial 
article  from  5  to  80  per  cent,  resin.     1 


IV.  Balsams.     {Containing  Bz  or  Ciu.) 


Name,  Origin,  etc. 

Composition  and  Properties. 

I'ses. 

Styracece. 

Benzoinum.      From    Stvrax 

Benzoic  acid,  HC^HjOo.  average  15  per 

As  an  expecto- 

benzoin;  sp.  gr.  1.063. 

cent.;   sometimes  mixed  with  more 

rant         and 

or  less  cinnamic  acid. 

stimulant  ex- 

a.  Eesin,  C30H40O5,  soluble   in   ether, 

teruallv. 

not  in  IV2CO3. 

b.  Eesin,  Cg5H4o07,  soluble  in  KoCOj, 

not  in  ether. 

c.  Eesin,  C40H44O9,  soluble  iu  alcohol, 

not  in  ether. 
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Syllabus  of  Resins — (Continued). 
IV.  Balsams — (Continued). 


Name,  Origin,  etc. 

Composition  and  Properties. 

Uses. 

Styrax  Calamita.     From  Sty- 

Benzoic  acid,  volatile  oil,  resins. 

For       fumiga- 

rax  officinalis;    grains  or 

tions;  rarely 

masses ;  blackish-gray. 

used  here. 

Leguminosce. 

Balsamnm  Peruvianum.    Sp. 

Cinnamic  acid,  CgHgOj,  6.94  per  cent. 

Stimulating  ex- 

gr, 1.14  to  1.16  ;  from  My- 

Oil  or  cinnameine,  69  per  cent. 

pectorant. 

rospermum  Peruiferum. 

Styracine(metacinnameine),crystallizes 

in  prisms. 
23.1  per  cent,  resin,  CjoHjgOs. 

White     Peruvian      Balsam. 

Not     fully    analyzed,    myroxocarpin. 

Similar  to  for- 

From the  fruit  and  seeds 

C24H35O3;    crystallizable,    very    in- 

mer. 

of  the  former  by  expres- 

different resin. 

sion. 
Balsamum  tolutanum.   From 

Eesin,  88  per  cent. 

Stimulating  ex- 

Myrospermum toluiferum. 

Cinnamic  acid,  12  per  cent. 
Volatile  oil,  0.2  per  cent. 

pectorant. 

Balsaminece. 

Styrax.     Semifluid  juice   of 

Cinnamic  acid ;  styrol  (cinnamen)  CgHg. 

Stimulating  ex- 

Liquidambar orientale.* 

Styracine,  C9H90,Ci8Hu03. 
Cinnameine,  C9H7O2C9H9. 
2  resins. 

pectorant. 

Gum  wax.     Semifluid  juice 

Cinnamic  acid.     (?) 

Little  used    as 

of  Liquidambar  styraciflua. 

Stvracine.     (?) 

yet.         (See 

Resin.     (?) 

Syi'ups.) 

EEMARKS   ON   THE   EESINS,    OLEORESINS,    AND   BALSAMS. 

As  shown  in  the  syllabus,  most  of  the  resins  proper  are  used  exclu- 
sively in  varnishes,  and  in  the  various  modifications  of  stimulating  and 
rubefacient  applications. 

Amber  is  employed  in  medicine  exclusively  for  the  products  of  its 
decomposition.  Oil  of  amber  produced  from  it  by  distillation  is  a 
powerful  rubefacient,  with  antispasmodic  effects. 

Guaiacum  may  be  classed  as  a  resin,  though,  owing  to  the  presence 
of  a  peculiar  acid  somewhat  resembling  benzoic  and  cinnamic,  it  may 
be  entitled  to  a  place  among  balsams,  should  that  group  be  extended  to 
embrace  a  wider  range  of  resinous  substances.  Recent  investigations 
of  Kosmaun  show  it  to  be  a  glucoside,  splitting  with  acids  into  glucose 
and  guaiaretin. 

Burgundy  pitch  and  the  so-called  hemlock  gum  (Pix  Canadensis)  are 
well-known  ingredients  of  strengthening  and  rubefacient  plasters,  which 
will  be  considered  under  the  appropriate  head.  Elemi  is  a  popular  sub- 
stitute for  common  resin  in  an  unofficinal  ointment  much  prescribed  by 
surgeons. 

Of  the  oleoresins,  the  various  turpentines  differ  in  their  proportion 
of  resin  to  oil  and  their  consequent  consistence.     White  turpentine  of 

*  According  to  Hanbury,  London  Pharm.  Jour.,  1857. 
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commerce,  though  exiulint;-  fVoiii  the  tree  in  a  li(|iii<l  form,  is  ahvays 
found  nearly  or  quite  solid,  \vliile  Ixilsam  of  fir  and  N'enicc  tin"[)entiiie 
continue  more  or  less  fluid  at  ordinary  tein])erature.  TIk-  foi-mer  of 
these  is  nuich  used  for  mounting  objects  for  the  microscojie,  and  for 
cementing  ambr(^types  upon  glass,  its  perfect  transparency  and  great 
adhesiveness  adapting  it  to  these  uses.  The  latter  is  perhaps  rarely  met 
Avith  in  our  commerce,  being  superseded  by  a  factitious  article,  said  to 
be  composed  of  about  24  lbs.  of  resin  to  the  gallon  of  oil  of  tui'iicntine. 
The  genuine  is  esteemed  as  a  useful  ingredient  in  the  finest  qualities  of 
sealing-wax. 

Copaiva,  which  is  very  commonly  called  balsam  copaiva,  is  highly 
esteemed  for  its  stimulating  effects  on  the  mucous  surfaces ;  it  is  vari- 
ously combined  with  mucilage  or  with  alkali  in  prescriptions  mentioned 
under  the  appropriate  head,  and  is  prescribed  in  the  Fharma<-opo:la  in 
the  form  of  pill  mass  to  be  made  with  magnesia.     (See  FUulce.) 

Most  of  the  gum  resins  are  possessed  of  decided  medicinal  effects ; 
ammoniac,  benzoin,  and  tolu  are  chiefly  used  as  stimulating  expecto- 
rants. Asafoetida,  galbanum,  and  sagapenum  (the  latter  almost  obso- 
lete), are  distinguished  by  powerful  effects  on  the  nervous  system. 
Myrrh  is  peculiarly  adapted  to  the  relaxed  conditions  of  the  system, 
consequent  on  pulmonary  and  uterine  affections;  it  is  well  suited  to 
combinations  with  iron,  and  is  directed  in  several  emmenagogue  pills, 
and  in  the  officinal  Mistura  ferri  composita. 

Among  the  gum  resins  we  have  2  drastic  cathartics,  gamboge  and 
scammony ;  and  among  the  resins  proper,  podophyllin,  resin  of  jalap, 
and  euphorbium.  Olibanum  is  almost  exclusively  used  for  fumigation, 
being  employed  alone  and  combined  with  cascarilla,  and  benzoin,  as 
incense,  in  the  ceremonies  of  the  Roman  Catholic  church. 

The  balsams  vary  in  their  consistence.  Benzoin  is  solid,  hard,  and 
brittle ;  Peruvian  balsam  (formerly  called  Myroxylon).  is  fluid ;  Tolu 
is  intermediate,  being  a  very  soft  and  readily  fusible  solid.  The  best 
storax  is  liquid.  The  true  solid  storax  is  little  used,  though  directed  in 
some  of  the  old  recipes.  A  fictitious  article  is  met  with  in  commerce, 
which  is  sold  for  Styrax  calamita,  and  is  prepared  at  Trieste,  by  coarsely 
grinding  the  bark  of  the  storax  tree  and  mixing  it  with  liquid  storax. 
Our  native  "  gum  wax,"  as  it  has  been  called,  has  a  very  strong  resem- 
blance to  storax,  its  consistence  being  semifluid,  and  its  color  and  odor 
almost  identical. 

Several  products  of  scientific  interest  have  been  discovered  by  the 
analysis  of  balsams.  Styracin,  the  resiu  of  styrax,  is  obtained  by  treat- 
ing the  balsam  with  caustic  soda  in  solution,  dissolving  the  residue  in 
alcohol  and  ether,  and  crystallizing ;  when  acted  on  with  nitric  acid  this 
yields  the  same  products  of  decomposition  as  cinnamic  acid.  By  distilla- 
tion of  the  soda  solution  left  in  its  preparation,  styrole  is  obtained,  while 
cinnamic  acid  is  left  in  the  residue.  Styrol  has  the  composition  QHg, 
and  styracin  is  a  compound  of  cinnamic  acid  with  oxide  of  ciunamyle, 
which  bears  the  same  relation  to  hydrated  cinnamic  acid  as  common 
ether  does  to  acetic  acid ;  its  aldehyde,  C(,H.OH,  is  the  oil  of  Chinese 
and  Ceylon  cinnamon.  An  analogous  compound  is  ciunameiue,  or 
cinnamate  of  oxide  of  tolyle,  the  alcohol  of  which  is  tolylic  or  benzal- 
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cohol,  C^H^OH,  which  by  oxidation  is  first  converted  into  its  aldeliyde 
oil  of  bitter  almonds,  C^HgO,  and  subsequently  into  benzoic  acid, 
IlCyH..O.^.  St)^racine  and  cinnameine  are  therefore  compound  ethers, 
the  former  cinnamo-ciunamic,  the  latter  cinnamo-tolylic  ether.  (See 
Gregory's  Chemistry.) 

Tests  of  Purity. 

Guaiacum. — Entirely  soluble  in  85  per  cent,  alcohol  and  less  so  in 
ether ;  gives  a  blue  color  to  mucilage  of  gum-arabic  and  milk,  and 
turns  green  or  blue  with  oxidizing  agents. 

Mastich. — Softens  by  chewing,  not  enthely  soluble  in  alcohol,  wholly 
taken  up  by  ether,  chloroform,  and  oil  of  turpentine,  not  by  fixed  oils. 

Copal. — Readily  fusible,  soluble  in  rectified  oil  of  turpentine.  See 
syllabus  for  behavior  to  alcohol  and  ether. 

Jalap  Resin  and  Scammonium. — By  the  action  of  alkalies  under  the 
influence  of  heat,  they  are  converted  into  convolvulic  and  rhodeoretinic 
acid,  which  is  soluble  in  water.  The  solution  of  the  resins  in  alkalies 
may  be  rendered  slightly  opalescent  by  sulphuric  acid,  but  is  not  pre- 
cipitated. 

Copaiva. — If  adulterated  with  fixed  oil,  this  may  be  detected  by  the 
stain  produced  on  paper;  pure  copaiba,  after  the  evaporation  of  the 
volatile  oil  by  the  application  of  a  little  heat,  leaves  a  resinous  stain, 
which  has  a  greasy  margin  if  the  copaiva  was  adulterated  with 
fixed  oil. 

Or  the  balsam  is  boiled  for  several  hours  in  an  open  vessel  with 
water  to  drive  oif  the  volatile  oil ;  pure  copaiba  leaves  a  brittle  resin, 
while  a  soft  or  semifluid  resin  remains  if  the  copaiba  had  been  adul- 
terated with  fixed  oil. 

Fixed  oils,  except  castor-oil,  may  be  detected  by  their  insolubility  in 
90  per  cent,  alcohol ;  pure  balsam  furnishes  a  clear  solution. 

An  adulteration  with  turpentine  (oleoresiu)  is  easily  detected  by  the 
odor  produced  by  the  evaporation  of  the  oils,  on  dropping  the  suspected 
balsam  upon  a  hot  brick. 

Balsamum  Peruvianum. — The  surest  way  to  find  an  adulteration  with 
castor-oil  is,  to  distil  about  20  gms.  until  about  10  gms.  have  passed 
over  and  the  residue  begins  to  become  charred.  The  distillate,  which 
separates  into  an  aqueous  and  oily  stratum,  is  agitated  with  caustic 
baryta,  the  oil  removed,  and  agitated  with  a  concentrated  solution  of 
bisulphite  of  sodium.  Genuine  balsam  Peru  on  dry  distillation  fur- 
nishes products,  which  with  bisulphite  of  sodium  do  not  form  a  crystal- 
line combination.  The  crystals  obtained  by  this  process  from  its  ad- 
mixture with  castor-oil,  on  being  recr^-stallized  from  alcohol,  have  the 
odor  of  oenanthol,  and  the  composition  Ci4HO,S03+]Sra2P,S03.  Larger 
quantities  of  castor-oil  decrease  the  specific  gravity  of  the  balsam ;  other 
oils  are  detected  by  their  insolubility  in  alcohol.  Peruvian  balsam  is 
much  sophisticated.  The  genuine  article  produces  an  impression  of  a 
liquid  diffused  in  the  mouth,  while  the  soi^histicated  is  generally  a  solu- 
tion of  resin  which  deposits  the  resin  on  the  tongue  when  tasted. 
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CHAPTER   VII. 

ON  ORGANIC  ACIDS. 

ORGANIC  acids  are  distinguished  as  a  class  by  characteristic  proper- 
ties. They  combine  with  inorganic  and  organic  alkalies,  some  of 
them  in  several  different  proportions,  according  to  the  number  of  equiv- 
alents of  replacable  hydrogen  combined  with  them.  Thus,  citric  is  a 
tribasic  acid,  containing  3  equivalents  of  replacable  hydrogen ;  tartaric 
bibasic,  containing  only  2 ;  and  benzoic  monobasic,  containing  but  1 
ecjuivalent.  These  acids  are  found  in  nature  both  free  and  in  combina- 
tion. Some  are  very  commonly  diffused  throughout  the  vegetable  king- 
dom, as  tannic;  others  exist  exclusively  in  one  family  of  plants,  as 
meconic  acid  in  the  Papaveracese.  Some,  although  existing  naturallv, 
are  capable  of  artificial  production  from  other  organic  material,  as  oxalic 
and  valerianic.  This  class,  and  that  of  organic  alkalies,  have  a  much 
closer  relation  to  inorganic  compounds  than  the  neutral  cr}\stalline  and 
uncrystallizable  principles.  They  all  contain  oxygen,  and  are  destitute 
of  nitrogen  in  their  composition ;  an  exception,  however,  is  hydrocyanic 
acid,  which  in  all  its  chemical  relations  bears  a  close  resemblance  to  the 
inorganic  hydro-acids. 

The  organic  acids  are  capable  of  numerous  changes  dming  the  proc- 
esses of  life  in  the  organisms  by  which  they  are  produced,  or  after  their 
introduction  into  the  circulation  of  other  living  animals  or  vegetables. 
These  changes  are  the  result  of  obscure  processes  of  nature,  and  of  con- 
ditions and  functions  of  the  organs,  which  we  are  unable  to  imitate  by 
art.  Chemistry,  however,  has  in  some  instances  arrived,  by  artificial 
means,  at  close  imitations  of  natm-e,  and  has  produced  changes  which 
furnish  connecting  links  between  compounds  ha\^ng  apjDarently  no  rela- 
tion to  each  other. 

Of  the  organic  acids,  those  occurring  in  plants  are  by  far  the  most 
important  as  medicines,  and  of  the  very  few  animal  acids  employed, 
most,  though  formerly  regarded  as  exclusively  belonging  to  the  animal 
kingdom,  have  subsequently  been  discovered  to  be  direct  products  of 
decomposition  of  vegetable  principles,  and  are  even  generated  by  certain 
plants  in  their  normal  processes  of  growth  and  assimilation. 

In  the  present  chapter,  the  numerous  acids  are  thrown  together  in 
groups,  either  from  their  diifusion  in  certain  classes  of  vegetables,  from 
the  harmony  of  some  of  their  physical  or  chemical  relations,  from  their 
associations  with  other  organic  principles,  or  from  the  value  attached  to 
them  as  medicinal  agents. 

The  organic  acids,  in  this  work,  are  classified  as  follows : — 

1st  Group — Fruit  acids. 

2d    Group — Derivatives  of  the  fruit  acids. 

3d    Group — Acids  representing  the  ISIediciual  Virtues  of  jjlants. 

4th  Group — Acids  combined  with  Vegetable  Alkalies. 
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5th  Group — Acids  derived  from  Essential  Oils. 

6th  Group — ^ Astringent  and  allied  acids. 

7th  Group — Acids  of  animal  origin. 

8th  Group — Acids  pertaining  to  coloring  matters. 


1st  Group.     Fruit  Acids. 

These  acids  occur  in  the  fruits  of  many  plants  of  the  families  Auran- 
tiaceag,  Rosacese,  Grossulariacese,  in  grapes,  tamarinds — in  short,  in  all 
succulent  acidulous  fruits,  aud  at  certain  periods  of  their  maturity,  in  a 
free  state,  with  the  exception  of  oxalic  acid,  which  is  comparatively 
seldom  met  with  in  an  uncombined  state,  though  widely  diifused,  ^^•holly 
or  partly  neutralized  by  certain  vegetable  alkalies,  or  inorganic  bases. 
They  are  all  agreeable  refrigerants,  and,  as  such,  have  a  very  extensive 
use ;  combined  with  alkalies  or  magnesia,  they  act  in  large  doses  as  laxa- 
tives ;  oxalic  acid  and  its  compounds  are  poisonous,  unless  in  minute 
doses. 

Acetic  acid,  HCjHgOj.     Occasionally  in  plants,  product  of  fermentation. 

Oxalic  acid,  H2C204,2H20.     In  rhubarb,  sorrel,  many  officinal  roots,  herbs,  and  barks. 

Tartaric  acid,  H2C4H40g.     In  grapes,  tamarinds,  etc.,  obtained  from  wine  deposits. 

Uvic  acid,  2HO,CgH40,o  +  211^0.     In  the  deposit  of  some  grape  juices. 

Malic  acid,  H2C4H4O5.     In  apples,  sumach  berries,  the  berries  of  mountain-ash,  etc. 

Citric  acid,  H3C6H50.;,H20.     In  lemons,  oranges,  currants,  gooseberries,  tomatoes,  etc. 

Acetic  acid  has  been  already  referred  to  as  produced  in  the  destructive 
distillation  of  wood,  and  also  as  a  j)roduct  of  the  sjDontaneous  change 
which  takes  place  in  articles  of  the  saccharine  and  amylaceous  group 
by  the  catalytic  action  of  ferments. 

Oxalic  acid  is  an  instance  of  an  important  vegetable  acid  existing 
ready  formed  in  plants,  and  also  capable  of  artificial  production.  IMost 
of  the  oxalic  acid  of  commerce  is  obtained  by  the  action  of  nitric  acid 
on  sugar  or  starch,  the  organic  principle  being  oxidized  at  the  expense 
of  the  acid.  Nitrous  acid  fumes  aud  carbonic  acid  gas  are  evolved,  and 
oxalic  acid  is  formed,  which  is  collected  and  crystallized,  and  most 
extensively  used  as  a  bleaching  agent.  If  nitric  acid  has  been  employed 
in  sufficient  cjuantity,  no  saccharic  acid  is  formed ;  the  nitrous  acid 
evolved  is  employed  in  the  manufacture  of  sulphuric  acid,  or  for  other 
purposes  where  oxidation  is  required.     It  is  not  officinal. 

The  alkaline  oxalates  are  soluble,  but  the  other  salts  are  mostly  insol- 
uble in  water.  Oxalic  acid  aud  its  salts  are  decomposed  by  a  red  heat, 
into  carbonic  acid  and  carbonic  oxide,  without  leaving  any  charcoal.  If 
heated  with  sulphuric  acid  the  same  decomposition  takes  place.  Car- 
bonic oxide,  CO,  is  inflammable.  If  mixed  with  sand  aud  heated,  dry 
oxalic  acid  yields  formic  acid,  and  but  little  carbonic  acid  is  given  off 
if  the  temperature  is  well  regulated.  The  precipitates  formed  by  it  M'ith 
baryta  and  lime  are  soluble  in  nitric  and  muriatic  acids.  The  silver 
precipitate  dissolves  in  nitric  acid  aud  ammonia.  Insoluble  oxalates, 
boiled  in  concentrated  solution  of  carbonate  of  sodium,  are  decomposed, 
oxalate  of  sodium  beino;  held  in  solution. 
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Acidum  TartariGum,  U.  S.  P.     HgC^H^Oc  =  150. 

Tartaric  acid  is  prepared  from  bitartrate  of  potassium  or  cream  of 
tartar,  by  the  addition  of  carbonate  of  calcium,  Avliereby  insolul)le  tar- 
trate of  calcium  is  formed  with  the  excess  of  acid  of  the  l)itartrate,  and 
neutral  tartrate  of  potassium  left  in  solution.  The  solution  is  decom- 
posed with  chloride  of  calcium,  which  forms  an  additional  quantity  of 
tartrate  of  calcium.  Lastly,  the  insoluble  tartrate  of  calcium  is  purified 
by  washing,  and  decomposed  by  sulphuric  acid,  which  liljerates  the  tar- 
taric acid.  This,  on  evaporation,  crystallizes  in  colorless  crystals,  ^vith 
a  tendency  to  the  form  of  oblique  rhombic  prisms  (citric  acid  occurs  in 
right  rhombic  prisms).  It  has  a  sour  taste,  resembling,  though  not 
identical  with,  that  of  citric  acid.  It  is  soluble  in  an  equal  weight  of 
water,  from  which  solution  alcohol  throws  down  no  precipitate.  This 
is  rather  a  stronger  acid  than  citric,  and  100  grains  satm-ate  133.5  grains 
of  bicarbonate  of  potassium.  It  is  most  usually  sold  in  powder.  Its 
principal  use  is  in  preparing  effervescing  and  refrigerant  drinks,  and  as 
a  substitute  for  citric  acid. 

Liebig  has  obtained  tartaric  acid  artificially  by  the  oxidation  of  sugar 
of  milk  and  gum  by  nitric  acid ;  besides  mucic,  oxalic,  and  saccharic 
(HaCgHgOs)  acids  are  formed,  the  latter  of  which  appears  to  be  con- 
verted into  tartaric  acid  ;  both  these  acids  have  identical  reactions  with 
potassa  and  lime  salts. 

The  salts  used  medicinally  are  the  tartrates  of  potassium,  sodium, 
ammonium,  and  iron,  the  bitartrates  of  potassium,  sodium,  and  ammo- 
nium, and  the  double  salts  of  potassium  and  sodium,  potassium  and 
ammonium,  potassium  and  boracic  acid,  potassium  and  borate  of  sodium, 
potassium  and  iron,  and  ammonium  and  u'on ;  treated  of  under  the 
several  heads  of  their  bases. 

Solutions  of  tartaric  acid  and  its  salts  are  decomposed  by  oxygen  like 
citric  acid ;  by  oxide  of  manganese  it  is  converted  into  formic  and  car- 
bonic acids. 

Nearly  or  entirely  colorless,  transparent,  monoclinic  prisms,  permanent 
in  the  air,  odorless,  having  a  purely  acid  taste  and  an  acid  ruction. 
Soluble  in  0.7  part  of  water  and  in  2.5  parts  of  alcohol  at  15°  C.  (59°  F.); 
in  0.5  part  of  boiling  water  and  in  0.2  part  of  boiling  alcohol ;  also 
soluble  in  36  parts  of  absolute  alcohol,  in  23  parts  of  ether,  and  in  250 
parts  of  absolute  ether,  and  nearlv  insoluble  in  chloroform,  benzol,  and 
benzm.  When  heated  for  2  hours  at  100°  C.  (212°  F.),  the  crystals  do 
not  lose  more  than  a  trace  in  Aveight.  On  ignition  they  should  not  leave 
more  than  0.05  per  cent,  of  ash.  An  aqueous  solution  of  1  part  of 
tartaric  acid  in  3  parts  of  cold  water,  when  mixed  with  a  solution  of  1 
part  of  acetate  of  potassium  in  3  parts  of  cold  ^vater,  followed  by  the 
addition  of  a  volume  of  alcohol  equal  to  the  whole  mixture,  yields  a 
white,  crystalline  precipitate.  If,  after  standing  2  hours  at  the  ordinary 
temperature,  the  liquid  is  separated  by  filtration  and  the  precipitate  ^xA\ 
washed  with  diluted  alcohol  and  dried  at  100°  C.  (212°  F.)  in  an  air- 
bath,  it  should  weigh  between  1.25  and  1.26  parts. 

A  concentrated  aqueous  solution  should  not  be  blackened,  at  the  line 
of  contact,  by  the  careful  addition  of  test-solution  of  hydrosulphm'ic 
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acid  (lead  and  copper).  If  the  crystals  have  left,  on  ignition,  some  ash 
(see  above),  this  ash  should  not  turn  blue  by  treatment  with  a  few  drops 
of  water  of  ammonia  (copper),  nor  should  the  fm'ther  addition  of  1  drop 
of  test-solution  of  sulphide  of  ammonium  cause  any  black  coloration 
(lead,  copper,  iron).  10  c.c.  of  a  concentrated  solution  should  show  no 
precipitate  within  five  minutes  after  the  addition  of  1  c.c.  of  test-solution 
of  chloride  of  barium  with  an  excess  of  hydrochloric  acid  (sulphuric  acid). 

To  neutralize  3.75  gm.  of  tartaric  acid  should  require  50  c.c.  of  the 
volumetric  solution  of  soda. 

The  following  well-marked  varieties  of  tartaric  acid  have  been  dis- 
tinguished : — 

1.  Dextrotartaric  acid,  the  ordinary  tartaric  acid,  which  in  the  free 
state  and  combined  with  certain  inactive  bases  turns  polarized  light  to 
the  right.  If  its  salt  with  cinchona  is  heated  to  338°  F.,  in  5  or  6  hours 
it  has  been  changed  for  the  greatest  part  into — 

2.  ParatartariG,  uvic,  or  rciGemic  acid,  which  also  occurs  naturally  in 
cream  of  tartar  from  certain  localities.  It  and  its  salts  have  a  neutral 
behavior  towards  polarized  light.  Its  double  salt  with  ammonium  and 
sodium  is  obtained  in  crystals,  one-half  of  which  show  a  hemiedric 
form  to  the  right,  the  other  half  the  same  form  to  the  left ;  the  former 
contain  dextrotartaric,  the  latter  the  Isevotartaric  acid.  From  a  solution 
of  paratartrate  of  cinchouicia  crystals  of  the  Isevotartrate,  and  from  a 
solution  of  paratartrate  of  quinicia,  the  dextrotartrate  is  deposited  first, 
leaving  the  greatest  part  of  the  salts  with  the  opposite  acid  in  solution. 

3.  Lcevotai'taric  acid  may  be  obtained  as  just  stated  ;  it  deflects  polar- 
ized light  to  the  left. 

4.  Inactive  tartaric  acid  is  obtained  by  heating  paratartrate  of  cin- 
chouicia to  338°  F.  It  has  no  action  on  polarized  light,  and  cannot  be 
resolved  into  the  right  and  left  tartrate. 

5.  Iletatartaric  acid.  By  melting  diy  jDOwdered  dextrotartaric  acid  in 
an  oil-bath ;  the  change  takes  place  in  a  few  seconds  at  340°  to  356°  F. 
The  acid  is  hygroscopic ;  its  calcium  salt  is  soluble. 

6.  Isotartaric  or  tartralic  acid.  If  the  heat  in  the  last  process  has 
been  applied  too  long,  the  product  contains  this  acid  also.  The  calcium 
salt  is  syrupy,  uncrystallizable,  and  by  boiling  is  resolved  into  metatar- 
taric  acid  and  metatartrate  of  calcium. 

All  of  these  acids  are  of  the  same  composition,  HgC^H^Og,  and,  except- 
ing the  last,  are  bibasic. 

Pyrotartaric  Acid,  HgCjHgO^. — Tartaric  acid  yields  by  dry  distil- 
lation at  between  350°  F.  and  370°  F.  water,  carbonic  and  pyrotartaric 
acids,  scarcely  any  secondary  products.  This  acid  is  very  soluble,  fusible, 
and  not  precipitated  by  neutral  lead  salts. 

Malic  Acid,  Mai  =  II2 0411^05,  is  prepared  from  the  juice  of  the  fruit 
of  sorbus  aucuparia,  or  of  rhus  glabrum  and  typhinum,  by  precipitating 
with  sugar  of  lead,  recrystallizing,  and  decomposing  by  hydrosulphuric 
acid.  The  juice  of  the  rhubarb  plant,  after  being  clarified  by  isinglass 
and  evaporated  to  the  consistence  of  syrup,  yields  about  3|^  per  cent,  of 
crystallized  bimalate  of  j)otassium.  The  acid  crystallizes  in  four-  and 
six-sided  needles  and  prisms,  is  deliquescent,  and  dissolves  in  water  and 
alcohol. 
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Though  malic  acid  is  present  in  many  pharmaceutical  preparations, 
none  of  its  salts  have  been  used  in  medicine  Avith  the  exception  of  an 
impure  malate  of  iron,  which,  in  Europe,  is  still  largely  employed  as  a 
mild  chalybeate,  under  the  name  of  "  Extractum  ferri  pomatum."  A 
syrup  of  malate  of  iron  has  lately  been  prepared ;  malate  of  manganese 
has  likewise  been  somewhat  used. 

The  acid  and  its  salts  are  not  precipitated  by  lime-water;  chloride  of 
calcium  occasions  a  precipitate  soluble  in  acids ;  the  j^recipitate  by  acetate 
of  lead  melts  in  boiling  water,  assuming  the  appearance  of  resin  fused 
in  water. 

Malic  acid  has  acquired  some  importance  as  a  material  for  the  prepa- 
ration of  succinic  acid. 

Menispermic  or  Goccalinic,  solanic,  and  probably  also  nicotic,  igasurie 
(in  nux  vomica  and  Ignatia  beans),  fungic  (in  boletus,  helvella,  etc.),  and 
others  are  identical  with  malic  acid. 

The  results  of  the  decomposition  of  malic  acid  by  various  influences 
are  as  follows : — 

1.  If  heated  with  an  excess  of  potassa  to  300°  F.  it  is  converted  into 
oxalic  and  acetic  acids.  2.  By  quick  dry  distillation  it  is  converted  into 
equisetic  or  pyromalic  acid.  3.  If  heated  in  an  oil-bath  to  300°  F., 
until  vapor  ceases  to  be  emitted,  it  has  been  converted  into  fumaric  or 
paramedic  acid.  A  neutral  malate  of  calcium,  C4H^05Ca2,  if  kept  under 
water,  particularly  by  the  action,  as  ferment,  of  beer  yeast  or  old  cheese, 
is  converted  into  succinic,  acetic,  and  carbonic  acids.  5.  If  by  this  fer- 
mentation hydrogen  is  evolved  with  the  carbonic  acid  gas,  another  change 
takes  place,  butyric  acid  being  formed.  6.  By  long  contact,  no  butyric 
acetic,  or  succinic  acid  is  obtained,  but  another  product  of  decomposition ; 
lactic  and  carbonic  acids. 


Acidim  Citricum,  U.  S.  P.     HgCgH^O^jIip  =  210. 

This  is  produced  from  lime  or  lemon-juice  by  neutralizing  the  acid 
with  chalk,  and  from  the  citrate  of  calcium  thus  formed  liberating  the 
citric  acid  by  means  of  sulphuric  acid,  and  crystallizing.  Its  principal 
consumption  is  in  the  preparation  of  so-called  lemon  syrup,  and  solution 
of  citrate  of  magnesium.  To  make  artificial  lemon-juice,  add  citric  acid 
5ixss  to  water,  Oj  ;  fresh  oil  of  lemon,  i^^j  ;  and  sugar,  5j.  This  solu- 
tion is  much  employed  in  making  effervescing  draughts.  (See  Potassii 
Citras.) 

There  are  not  many  salts  of  citric  acid  used  in  medicine,  but  most  of 
them  very  extensively ;  they  are  the  citrates  of  potassium,  magnesium, 
iron,  quinine,  caffeine,  and  morphine,  and  the  double  salts  of  ammonium 
and  iron,  of  quinine  and  iron,  and  strychnine  and  iron. 

The  solution  of  citric  acid  and  of  its  salts  is  decomposed  by  the  influ- 
ence of  oxygen,  with  the  formation  of  mould,  and  a  slimy  precipitate  of 
apparently  organic  structure.  On  fusing  the  acid  with  hydrate  of  po- 
tassa, it  is  converted  into  oxalic  and  acetic  acids. 

Colorless,  right-rhombic  prisms,  not  deliquescent  except  in  moist  air, 
efflorescent  in  warm  air,  odorless,  having  an  agreeable,  purely  acid  taste 
and  an  acid  reaction.  Soluble  in  0.75  part  of  water  and  in  1  part  of 
34 


530  ON    ORGANIC    ACIDS. 

alcohol  at  15°  C.  (59°  F.) ;  in  0.5  part  of  boiling  water,  in  0.5  part  of 
boiling  alcohol,  and  in  48  parts  of  ether.  It  is  nearly  insolnble  in  abso- 
Inte  ether,  chloroform,  benzol,  and  benzin.  When  heated  to  100°  C. 
(212°  F.),  the  acid  melts  and  gradually  loses  8.6  per  cent,  of  its  weight. 
At  a  higher  temperature  it  emits  inilammable  vapors,  chars,  and  is  finally 
dissipated  without  leaving  more  than  0.05  per  cent,  of  ash.  On  adding 
an  aqueous  solution  of  the  acid  to  an  excess  of  lime-water,  the  mixture 
remains  clear  until  boiled,  when  a  white  precipitate  separates,  which  is 
nearly  all  redissolved  on  cooling. 

If  1  part  of  the  acid  be  dissolved  in  2  parts  of  water  and  treated  with 
a  solution  of  1  part  of  acetate  of  potassium  in  2  parts  of  water,  the 
mixture  should  remain  clear  after  the  addition  of  an  equal  volume  of 
alcohol  (tartaric  and  oxalic  acids).  If  1  gm,  of  citric  acid  be  dissolved, 
without  heat,  in  10  c.c.  of  a  cold,  saturated  solution  of  bichromate  of 
potassium,  no  darkening  of  the  liquid  should  be  observed  Avithin  5 
minutes  (absence  of  1  per  cent,  or  more  of  tartaric  acid).  An  aqueous 
solution  of  the  acid  should  not  be  darkened  nor  be  precipitated  by  hydro- 
sulphuric  acid  (lead  and  copper).  If  the  crystals  have  left,  on  ignition, 
some  ash  (see  above),  this  ash  should  not  turn  blue  by  treatment  with  a 
few  drops  of  water  of  ammonia  (copper) ;  nor  should  the  further  addition 
of  1  drop  of  test-solution  of  sulphide  of  ammonium  cause  any  black 
coloration  (lead,  copper,  and  iron).  10  c.c.  of  a  concentrated  solution 
should  show  no  precipitate  mthin  5  minutes  after  the  addition  of  1  c.c. 
of  test-solution  of  chloride  of  barium  with  excess  of  hydrochloric  acid 
(sulphuric  acid). 

To  neutralize  3.5  gm.  of  citric  acid  should  require  50  c.c.  of  the  volu- 
metric solution  of  soda. 

2d  Geoup.     Deeivatives  of  the  Feuit  Acids. 

The  acids  placed  in  this  group  may  be  artificially  obtained  from  the 
fruit  acids ;  they  are  also  foinid  in  a  number  of  vegetables  and  vegetable 
products,  and  two  of  them  are  productions  of  animal  organisms.  Of 
their  number,  three  have  been  more  or  less  used  in  medicine,  the  others, 
as  yet,  are  not  employed  either  in  medicine  or  in  the  arts. 

Formic  acid  (HCHO2).  In  ants,  nettles,  ergot,  the  leaves  of  some  pines,  old  turpen- 
tine, etc.  Volatile  liquid;  odor  penetrating,  stinging;  produces  severe  inflammation. 
Its  salts  all  soluble  in  water,  decomposed  by  HgSO^  into  2C0  and  HO ;  reduces  the 
oxides  of  Ag,Hg,Au,  etc. 

Succinic  acid,  II2C4H4O4.  In  amber,  wormwood,  Melampyrum  nemorosum,  Lactuca 
sativa.  Colorless,  inodorless  crystals,  soluble  in  5  parts  boiling  water  and  1^  parts 
boiling  absolute  alcohol;  scarcely  soluble  in  ether;  not  decomposed  by  cold  HN03,HC1, 
or  CrOs ;  the  insoluble  salts  dissolve  in  acetate  of  potassium. 

Aconitic  acid,  HgCgHsOg.  In  various  species  of  Aconitum,  Delphinium,  Yarrow,  Equi- 
setum,  Limonum,  etc.  Colorless  granules ;  readily  soluble  in  water,  alcohol,  and  ether ; 
the  crystallized  Ca  salt  little  soluble ;  the  lead  and  silver  salts  are  white,  flocculent 
precipitates ;  colors  ferrous  salts  red  ;  identical  with  equisetic  acid. 

Fumaric  acid,  C4H4O4.  In  Fumaria  (fumatory),  Corydalis  bulbosa,  Glaucium  luteum, 
and  Iceland  moss.  Colorless  scales ;  soluble  in  200  parts  of  water,  more  in  alcohol 
and  ether ;  crystallizing  from  hot  HNO3 ;  not  precipitated  by  alkaline  earths ;  pre- 
cipitating Ag  salts  completely ;  the  lead  salt  soluble  in  boiling  water  without  fusion. 

Lactic  acid,  HC3H5O3.  From  milk,  many  fermented  vegetable  juices,  etc.  Colorless 
uncrystallizable  syrup ;  sp.  gr.  1.215 ;  little  soluble  in  ether,  in  all  proportions  of 
alcohol  and  water ;  the  salts  are  insoluble  in  ether,  sparingly  soluble  in  cold  water 
and  alcohol. 
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Formic  Acid. — Chloroform  and  iodoform  are  compounds  of  the  .same 
radical,  formyle,  CH,  of  which  formic  acid  is  tlie  hydrated  oxide ;  it 
may  he  prepared  artificially  liy  heating  equal  weights  of  oxalic  acid  and 
glycerin  together  in  a  retort  for  15  hours  to  a  temperature  of  212"-'  to 
220°.  The  glycerin  is  not  changed,  but  exerts  an  influenr'e  In-  which 
the  oxalic  acid  is  decomposed  at  a  lower  temperature  than  w(juld  other- 
Avise  be  required.  On  distilling  the  mixture,  formic  acid  and  water  pass 
over.  To  obtain  the  concentrated  acid,  it  is  necessary  to  saturate  it  -with 
carbonate  of  lead,  filter,  evaporate  to  a  small  bulk,  collect  the  formate 
of  lead,  dry  it,  decompose  by  a  current  of  sulphuretted  hydrogen,  and 
separate  the  syrupy  acid ;  or  distil  the  formate  of  lead  with  sulphuric  acid. 

A  solution  of  formic  acid  in  alcohol  is  still  occasionally  employed 
abroad  as  a  rubefacient  under  the  name  of  spirikis  fonnicarum,  ]:>rej)ared 
by  distilling  4  lbs.  of  alcohol  from  2  lbs.  of  ants. 

Succinic  Acid. — Spermaceti,  tallow,  or  margaric  acid,  if  for  several 
days  digested,  without  boiling,  with  nitric  acid  of  medium  strength, 
yields,  on  evaporation,  .succinic  acid.  It  is  also  prepared  by  fermenta- 
tion of  impure  malate  of  calcium  as  follows:  Suspend  old  cheese,  1 
part,  in  water,  and  digest  with  the  calcium  salt,  12  parts,  and  40  parts 
of  water,  at  a  temperature  below  112°  F.,  for  4  to  6  days,  until  gas 
ceases  to  be  emitted  ;  the  precipitate  is  now  washed,  dilute  sulphui'ic  acid 
added  to  neutralize  the  carbonate  of  calcium,  the  same  quantity  of  acid 
added  and  boiled  until  the  precipitate  has  lost  its  sandy  nature ;  the 
liquid  is  filtered  off  and  evaporated  until  a  pellicle  is  formed,  when  the 
lime  is  jDrecipitated  with  sulphuric  acid,  and  the  filtrate  further  evapo- 
rated ;  the  crystals  may  be  recrystallized  and  purified  with  animal  char- 
coal.    It  may  also  be  obtained  from  amber  by  distillation. 

A  solution  of  succinate  of  ammonium  is  the  only  preparation  medic- 
inally employed,  and  it  is  questionable  whether  its  invigorating  action 
in  low  states  of  the  nervous  system  is  not  mostly  due  to  the  oils  Mith 
which  it  is  associated.  The  Prussian  Pharmacopoeia  gives  the  follow- 
ing directions  for  preparing  it : — 

Liquor  Ammonice  Succinatus. — Rub  to  1  ounce  succinic  acid,  1  scruple 
rectified  oil  of  amber,  dissolve  in  8  ounces  distilled  water,  and  add  1 
ounce  (containing  15  grains  of  Dippel's  animal  oil),  or  a  sufficient  quan- 
tity, of  pyro-oleous  carbonate  of  ammonia. 

Aconitic  Acid. — It  is  obtained  by  heating  citric  acid  for  several  hours 
Avith  muriatic  acid,  evaporating,  and  extracting  by  ether. 

By  distillation,  the  following  three  new  acids  may  be  obtained,  all  of 
which  have  the  composition  CgHgO^ :  itaconic,  citracouic,  and  mesa- 
conic  or  citracontic  acids. 

Fumaric  or  Paramcdeic  Acid. — By  precij^itating  the  clarified  juice 
of  Fumaria  officinalis  Avith  acetate  of  lead,  decomposing  the  washed 
precipitate  by  sulphuretted  hydrogen,  and  recrystallizing  the  acid  from 
hot  water ;  or  by  heating  malic  acid  to  300°. 

Maleic  or  mafuric  acid  =  CJIJJ^,  isomeric  with  fumeric  acid,  is 
obtained  by  distillation  of  malic  acid,  or  by  heating  fumaric  to  400°. 
It  differs  from  the  latter  by  being  readily  soluble  in  water,  distilling  at 
350°,  and  by  the  insolubility  of  its  lead  salt,  which,  being  curdy  at  fii'st, 
becomes  crystalline  on  standing. 
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By  fermentation,  fumaric  and  maleic  acids  are  converted  into  suc- 
cinic acid. 

Acidum  Laeticum,  U.  S.  P.     (Lactic  Acid.     HC3H5O3  =  90.) 

A  liquid  composed  of  75  per  cent,  of  absolute  lactic  acid  and  25  per 
cent,  of  water. 

Lactic  acid  should  be  kept  in  glass-stoppered  bottles. 

This  acid  is  contained  in  many  old  extracts  as  a  product  of  fermenta- 
tion of  their  saccharine  constituents,  or  of  malic  acid.  For  medicinal 
use  it  is  prepared  by  the  so-called  lactic  fermentation.  The  following 
process  of  Wackenroder  is  one  of  the  most  simple :  25  parts  sugar  of 
milk,  20  parts  finely  powdered  chalk,  100  parts  skimmed  milk,  and  200 
parts  water  are  digested  at  about  75° ;  in  six  weeks  the  chalk  will  be 
dissolved ;  the  whole  is  then  heated,  but  not  to  boiling ;  the  cheese  is 
strained  off,  pressed ;  the  decanted  liquid  is  clarified  by  albumen  and 
evaporated  to  let  the  lactate  of  calcium  crystallize;  the  recrystallized 
salt  is  decomposed  either  by  sulphuric  or  by  the  exact  quantity  of  oxalic 
acid. 

The  acid  and  its  iron  salt  are  officinal,  and  have  been  of  late  much 
used  in  medicine.  A  nearly  colorless,  syrupy  liquid,  odorless,  having  a 
very  acid  taste  and  an  acid  reaction.  Sp.  gr.  1.212.  It  is  freely  mis- 
cible  with  water,  alcohol,  and  ether,  but  nearly  insoluble  in  chloroform. 
It  is  not  vaporized  by  a  heat  below  160°  C.  (320°  F.) ;  at  higher  tem- 
peratm-es  it  emits  inflammable  vapors,  then  chars,  and  is  finally  entirely 
volatilized,  or  leaves  but  a  trace  of  residue. 

When  diluted  with  water,  lactic  acid  should  afford  no  precipitate  with 
test-solutions  of  nitrate  of  silver  (hydrochloric  acid),  chloride  of  barium 
(sulphuric  acid),  sulphate  of  copper  (sarcolactic  acid),  nor  with  sulphide 
of  ammonium  after  addition  of  excess  of  water  of  ammonia  (lead,  iron). 
It  should  not  reduce  warm  test-solution  of  potassio-cupric  tartrate 
(sugars).  When  mixed  and  heated  with  excess  of  hyclrated  zinc  oxide, 
and  extracted  with  absolute  alcohol,  the  latter  should  not  leave  a  sweet 
residue  on  evaporation  (glycerin).  Cold,  concentrated  sulphuric  acid 
shaken  with  an  equal  volume  of  lactic  acid  shoald  assume  at  most  only 
a  pale-yellow  color  (organic  impurities). 

To  neutralize  4.5  gm.  of  lactic  acid  should  require  37.5  c.c.  of  the 
volumetric  solution  of  soda. 

3d  Group.     Acids  representing  wholly  or  in  part  the 
Medicinal  A'irtues  of  Plants. 

The  acids  arranged  in  this  group  have  very  few  chemical  properties 
in  common ;  they  are  interesting  to  the  physician  because  they  are 
wholly  or  iu  part  the  active  principles  of  the  plants  in  which  they  have 
been  generated.  If  those  grouped  in  division  a  be  excepted,  the  acid 
properties  of  most  of  these  acids  are  not  very  decided ;  some  of  them 
are  unable  to  decompose  the  carbonates,  and  quite  a  number  have  been 
long  taken  for  neutral  principles.  Of  the  whole  number,  phloridzic 
and  santonic  acids  only  have  been  employed  in  medicine  in  their  isolated 
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condition ;  chrysophanic  acid  is  attracting  considerable  attention  as  the 
active  principle  of  our  most  popular  cathartics. 

(a)  Connected  with  Volatile  Oils  and  Resins. 

Angelic  acid,  H  CjH^Oj.  In  the  root  of  angelica,  masterwort,  etc.  Long  colorless 
prisms,  without  water  of  crystallization,  odor  aromatic,  boiling  jooint  374° ;  little 
soluble  in  cold  water,  easily  in  boiling  water,  alcohol,  ether,  oil  of  turisentine,  and 
fixed  oils. 

Guaiacic  acid,  HCgH^Og.  In  the  resin  and  wood  of  guaiacum;  colorless  scales  of 
vanilla  odor,  green  with  FeoClg,  but  not  blue  by  CI. 

(b)  3Iostly  Bitter  Acids,  some  Poisonous. 

Hederic  acid,  C,5H2604.  In  the  seed  of  common  ivy.  Insoluble  in  water  and  ether ; 
without  odor,  of  acrid  taste ;  colored  purple  by  concentrated  sulphuric  acid.  The 
salts  are  mostly  gelatinous. 

Picrotoxic  acid,  C12H14O5.  In  cocculus  indicus.  Colorless  prisms;  extremely  bitter ; 
very  poisonous. 

Chrysophanic  acid,  CioHgOj.  (Chrysarobin.)  In  rhubarb  root,  senna,  dock  root,  Par- 
melia  parietina,  etc.  Golden  yellow  needles  of  metallic  lustre,  inodorous,  nearly 
tasteless,  nearly  insoluble  in  cold  water,  soluble  in  alcohol  and  ether,  and  in  sulphu- 
ric acid  without  decomposition,  in  alkalies  with  a  dark-red  color ;  its  salts  are  very 
changeable. 

Santonic  acid,  CuHigOg.  (Santonine.)  In  Levant  wormseed,  from  artemisia  maritima 
var.  Stechmanniana.  Flat,  hexagonal,  or  feathery  prisms,  little  soluble  in  cold,  sol- 
vible  in  250  parts  boiling  water,  in  75  parts  ether,  in  43  parts  cold,  and  3  parts  boiling 
alcohol ;  the  ethereal  and  alcoholic  solutions  are  intensely  bitter ;  light  colors  it  yellow, 
but  recrystallization  yields  it  white  again ;  the  alcoholic  solution  colored  carmine- 
red  by  alkalies. 

Caincic  acid,  C4oHg40,8.  In  cahinca  root.  Chiococca  racemosa.  Fine  silky  needles ; 
inodorous ;  tasteless,  with  an  astringent  aftertaste ;  little  soluble  in  ether  and  water, 
readily  in  alcohol;  yields  kinovin  (see  neutral  prin.)  and  glucose  by  alkalies  and 
dilute  acids  ;  the  salts  uncrystallizable. 

Polygalic  acid,  €^^^0^.  In  tlie  root  of  Polygala  amara  and  senega.  White  amorphous 
powder,  without  odor,  tasteless,  afterwards  very  acrid,  astringent  in  the  throat,  ster- 
nutatory, little  soluble  in  cold  water,  the  solution  foams  like  soap-water ;  easily 
soluble  in  alcohol,  insoluble  in  ether;  with  concentrated  sulphuric  acid  in  contact 
with  air  it  changes  yellow,  red,  dissolves,  then  blue,  grayish,  colorless ;  poisonous, 
producing  difficulty  of  breathing,  vomiting,  etc.     The  salts  are  uncrystallizable. 

Cetraric  acid,  CjgHieOg.  In  Iceland  moss.  Very  thin  needles,  intensely  and  purely 
bitter,  nearly  insoluble  in  water,  soluble  in  boiling  alcohol,  little  in  ether ;  destroyed 
by  mineral  acids,  and  by  boiling  its  solution  in  alcohol  or  its  soluble  salts. 

Anacardic  acid,  C44H64O7.  In  cashew  nuts.  "White,  crystalline,  fusible  at  79° ;  inodor- 
ous ;  taste  aromatic ;  turns  rancid  and  liquid  in  air. 

Digitalic  acid.  In  the  herb  digitalis.  jS^eedles  of  a  peculiar  odor ;  not  volatile,  soluble 
in  water,  alcohol,  less  in  ether ;  its  salts  soluble,  but  change  when  dissolved. 

Digitaleic  acid.(?)  Green  needles;  taste  bitter,  acrid,  odor  aromatic;  little  soluble  in 
water,  more  in  alcohol  and  ether,  salts  yellow  or  green,  insoluble  except  the  alkaline 
solutions,  frothing  (from  saponin?). 

Cornic  acid.  In  the  rootbark  of  Cornus  Florida.  Stellate  silky  scales ;  bitter ;  soluble 
in  water  and  alcohol,  precipitated  by  PbgO  (C2ll302)2,  and  AgJsOg. 

Angelic  acid  may  be  obtained  by  the  action  of  potassa  on  oil  of 
chamomile,  imperatorin,  and  peueedauin ;  it  is  more  advantageously 
prepared  by  exhausting  12  parts  of  angelica  root  with  1  part  hydrate 
of  lime  and  suflicient  water,  evaporating,  distilling  with  the  addition  of 
sulphuric  acid,  and  redistilling  the  distillate  after  saturation  with  potassa 
and  decomposing  with  sulphuric  acid ;  large  crystals  appear  after  some 
time,  valerianic  and  acetic  acids  remain  in  solution.     Its  salts  are  crys- 
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tallizable,  and  its  compound  with  ether  has  the  odor  of  rotten  apples. 
It  is  decomposed  by  excess  of  caustic  potassa  into  acetic  and  propionic 
acids. 

Gucdacio  Acid  is  obtained  by  dissolying  the  resin  in  1  part  alcohol, 
filtering,  precipitating  with  concentrated  KHO,  washing  aud  decompos- 
ing by  HCl. 

The  resin  of  guaiacum  yields  by  dry  distillation  guaiacene,  a  light 
volatile  oil  which  is  an  oxide  of  a  camphene,  and  has  the  composition 
of  guaiacic  acid  minus  2CO2  =  CjHgO. 

Hederic  Acid. — The  seeds  are  freed  of  fat  by  ether,  afterwards 
exhausted  by  boiling  alcohol ;  on  cooling,  the  acid  separates  in  colorless 
needles  or  tablets. 

Picrotoxic  Acid,  Picrotoxin. — After  the  fixed  oil  of  cocculus  iudicus 
is  expressed,  the  acid  crystallizes  from  the  decoction  of  the  residue  with 
diluted  muriatic  acid. 

Pkloridzic  Acid,  Phloridzin. — It  crystallizes  from  the  tincture  of 
apple-tree  bark,  prepared  with  warm  diluted  alcohol. 

It  yields  formic  acid  on  being  treated  with  sulphuric  acid  and  oxide 
of  manganese ;  by  diluted  acids  phloretin  and  sugar,  C21H24O10-J-H2O  = 
C,,H,A+C6H,20e.  ^ 

It  has  been  used  with  asserted  success  as  a  substitute  for  quinine  in  the 
treatment  of  intermittent  feyers. 

Chrysophanic  Acid. — Synonyms  of  this  acid  in  various  states  of  purity 
are,  parietinic  acid,  rhein,  rhabarbarin,  rheumin,  rhabarbaric  acid,  rha- 
ponticin,  rumicin,  lapathin.  It  is  prepared  by  extracting  rhubarb  or 
Parmelia  parietina  with  w^eak  alkaline  alcohol,  precipitating  by  carbonic 
acid,  dissolving  in  50  per  cent,  alcohol  containing  a  little  caustic  potassa, 
precipitating  by  acetic  acid,  dissolving  in  boiling  alcohol,  mixing  the 
filtrate  with  water,  and  recrystallizing  from  alcohol. 

Investigations  performed  by  Professor  Schroif  tend  to  show  that  the 
cathartic  principle  of  rhubarb  is  chrysophanic  acid,  which  is  modified  in 
its  action  by  the  other  constituents  of  the  root,  so  that  while  powdered 
rhubarb  acted  within  12  hours,  Geiger's  rhabarbarin  purged  in  19, 
Brandes's  rhein  in  20,  and  pure  chrysophanic  acid  in  24  hours ;  on  the 
other  hand  he  found  the  duration  of  the  activit}''  of  rhubarb  to  be  about 
24  hours,  that  of  rhein  and  rhabarbarin  3,  and  of  chrysophanic  acid  5 
days;  during  this  time  8  grains  of  the  latter  produced  12  thin  yellow 
evacuations,  without  the  least  griping.  The  acid  prepared  from  Parme- 
lia parietina  shows  no  difference  from  that  prepared  from  rhubarb.  The 
quickness  of  action  of  rhubarb  in  pharmaceutical  preparations  must  be 
clue  to  excipients  or  adjuvants  which  render  the  chrysophanic  acid  soluble. 

The  active  vegetable  principle  of  senna,  supposed  to  be  chrysophanic 
acid,  has  been  determined  by  Dragendorff  &  Kubly  to  be  a  peculiar  acid 
named  by  them  "  cathartic  acid."  Dr.  Martins  has  not  succeeded  in 
completely  isolating  chrysophanic  acid  from  senna,  but  the  reactions 
indicate  its  presence  as  well  as  the  presence  of  2  or  3  other  bodies  first 
discovered  in  rhubarb,  namely,  aporetin,  phseoretin,  and  probably  ery- 
throretin. 

Winkler's  cathartin,  found  in  the  ripe  fruit  of  rhamnus  catharticus, 
is  also  believed  to  be  identical  with  this  acid  in  an  impure  state. 
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Chrysophanic  acid,  ^vhen  taken  internally,  [)assc',s  into  the  urine,  where 
it  may  be  easily  recognized  by  its  striking  a  characteristic  red  color  with 
alkalies.  The  same  rea(;tion  takes  place  after  the  administration  of  rhu- 
barb and  senna  ;  with  the  latter  given  in  the  form  of  infusion  or  aqueous 
extract,  this  reaction  would  often  take  place  after  15  minutes  and  last 
uutil  12  hours  after  the  evacuations  had  taken  place. 

The  roots  of  rumex  obtusifolius,  rumex  crispus,  and  probably  other 
species,  owe  their  laxative  properties  to  chrysophanic  acid.  (See  Amer. 
Jour.  Pharm.,  xxxi.,  p.  153.) 

Santoninmn,  U.  S.  P.     {Santonin,  Santonic  Acid.     C15HJ3O3  =  246.) 

A  neutral  principle  prepared  from  santonica. 

It  should  be  kept  in  dark,  amber-colored  vials,  and  should  not  be 
exposed  to  light. 

This  is  directed  to  be  prepared  from  Levant  wormseed  (santonica),  -48 
troyounces  (3  ibs.  5  oz.  com.) ;  lime  recently  slaked  and  in  fine  powder, 
18  troyounces  (1  ft).  3 J  oz.  com.) ;  animal  charcoal,  diluted  alcohol,  alcohol 
and  acetic  acid,  of  each  sufficient.  The  process  is  as  follows  :  Digest  the 
wormseed  and  lime  with  12  pints  of  diluted  alcohol  for  24  hours  and 
express.  Repeat  the  digestion  and  expression  twice,  with  the  residue, 
using  the  same  quantity  of  diluted  alcohol.  Mix  the  tinctures,  and 
reduce  the  mixture  to  8  pints  by  distilling  off  the  alcohol.  Then,  hav- 
ing filtered,  and  evaporated  to  one-half,  gradually  add  acetic  acid  until 
in  slight  excess,  stirring  during  the  addition,  and  set  the  whole  aside  for 
48  hours.  Place  .the  resulting  crystalline  mass  upon  a  funnel  loosely 
stopped,  wash  it  with  water,  and  dry  it.  Next,  boil  the  dry  residue  with 
10  times  its  weight  of  alcohol,  and,  having  digested  the  tincture  for 
several  hours  with  animal  charcoal,  filter  it  w4iile  hot,  and  add  sufficient 
hot  alcohol,  through  the  filter,  to  wash  the  charcoal  thoroughly  ;  then 
set  it  aside  in  a  dark  place  to  crystallize.  Lastly,  dry  the  crystals  on 
bibulous  paper  in  the  dark,  and  keep  them  in  a  well-stopped  bottle,  pro- 
tected from  the  light. 

By  evaporating  the  mother-water,  more  crystals  may  be  obtained. 

This  is  a  new  officinal,  which  being  made  exclusively  from  a  European 
seed,  is  itself,  perhaps,  chiefly  imported. 

Santonic  acid  is  much  employed  as  a  very  reliable  vermifuge,  and 
often  exhibited  to  children  in  the  form  of  confection  or  troches.  Dose 
for  children,  J  to  1  grain  2  or  3  times  daily.  It  has  been  used  in  2  to 
5  grain  doses  in  retention  of  m'ine.  Its  chief  recommendation,  as  a 
vermifuge,  consists  in  the  smallness  of  its  dose,  and  its  comparative  taste- 
lessness.     It  is  thus  described  in  the  Pharmacopoeia : — 

Colorless,  shining,  flattened,  prismatic  crystals,  not  altered  by  exposure 
to  air,  but  turning  yellow  on  exposure  to  light ;  odorless  and  nearly 
tasteless  when  first  placed  in  the  mouth,  but  afterw^ard  bitter,  and  having 
a  neutral  reaction.  Nearly  insoluble  in  cold  w^ater ;  soluble  in  250  parts 
of  boiling  water,  in  40  parts  of  alcohol  at  15°  C.  (59°  F.),  and  in  3 
parts  of  boiling  alcohol ;  also  soluble  in  160  parts  of  ether,  in  4  parts 
of  chloroform,  and  in  solutions  of  the  alkalies.  The  alcoholic  and 
ethereal  solutions  have  an  intensely  bitter  taste.    When  heated  to  170°  C. 
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(338°  F.),  santonin  melts,  and  forms,  if  rapidly  cooled,  an  amorphous 
mass  which  instantly  crystallizes  on  coming  in  contact  with  a  minute 
quantity  of  one  of  its  solvents.  At  a  higher  temperature  it  sublimes, 
partly  unchanged,  in  dense,  white,  irritating  vapors,  and  is  finally  wholly 
dissipated.  With  alcoholic  solution  of  potassa,  santonin  yields  a  scarlet- 
red  liquid,  which  gradually  becomes  colorless.  From  its  solution  in 
alkalies  it  is  completely  precipitated  by  supersaturating  with  an  acid. 
Its  solution  in  cold,  concentrated  sulphuric  acid  is  at  first  colorless,  then 
turns  yellow,  red,  and  brown.  If  water  be  added,  immediately  after  it 
is  dissolved  in  sulphuric  acid,  it  is  completely  precipitated,  and  the  super- 
natant liquor  is  not  altered  upon  the  addition  of  test-solution  of  bichro- 
mate of  potassium,  or  of  iodide  of  mercmy  and  potassium  (absence  of 
alkaloids) . 

The  santonates  are  decomposed  by  being  boiled  with  water.  The 
potassa  salt  is  uncrystallizable.  The  soda  salt,  which,  on  account  of  its 
solubility,  has  been  proposed  as  a  substitute  for  the  acid,  is  obtained  by 
digesting  its  alcoholic  solution  with  carbonate  of  sodium,  evaporating, 
redissolving  in  strong  alcohol,  and  crystallizing.  Large  crystals  are 
obtained  by  evaporating  spontaneously  its  concentrated  aqueous  solution. 
It  contains  74  per  cent,  sautonic  acid. 

Caincio  acid,  on  which  the  strong  diuretic  virtues  of  cahinca  root 
depend,  is  obtained  by  treating  the  alcoholic  extract  with  water,  filtering, 
adding  milk  of  lime  gradually  until  all  bitterness  has  disappeared,  and 
treating  the  precipitated  cahiucate  of  calcium  with  alcoholic  oxalic  acid. 
This  acid  was  among  the  rare  products  exliibited  bv  INIerck  in  the 
World's  Fair  of  1862. 

Polygalic  Add,  Scneg'm,PolygaUn. — The  root  is  extracted  with  alcohol, 
evaporated  to  syrupy  consistence,  and  this  mixed  with  ether  which  sep- 
arates fixed  oils,  ajad  in  which  it  is  nearly  insoluble ;  after  some  time  a 
precipitate  forms  which  is  collected  on  a  filter,  dissolved  in  boiling  alcohol, 
treated  with  animal  charcoal,  and  filtered.  (See  the  paper  by  Prof. 
Procter  in  Proc.  Amer.  Pharm.  Assoc,  1859,  p.  297.) 

Cefraric  Acid. — ^^Iceland  moss  is  extracted  by  boiling  alcohol  and  car- 
bonate of  potassium,  the  liquid  acidulated  with  muriatic  acid  and  mixed 
with  4  or  5  volumes  of  water.  The  precipitate  consists  principally 
of  cetraric  and  licheustearic  acids.  It  is  dissolved  in  8  or  10  times  its 
quantity  of  boiling  weak  alcohol  and  filtered,  on  cooling  the  licheustearic 
acid  crystallizes  in  quadrangular  plates,  afterwards  the  cetraric  acid  in 
needles ;  the  needles  are  separated  from  an  amorphous  body,  and  several 
times  recrystallized. 

Anacardio  acid  is  obtained  from  the  pericarp  of  cashew-nuts  by 
treating  the  ethereal  extract  with  water,  to  separate  tannic  acid,  dissolving 
in  alcohol,  and  digesting  with  hydrated  oxide  of  lead ;  the  anacardate 
of  lead  is  decomposed  by  sulphuretted  hydrogen.  The  impure  acid  is 
purified  by  washing,  recombining  with  lead,  and  decomposing  by  diluted 
sulphuric  acid. 

DigitaJic  Acid. — The  alcoholic  extract  of  the  aqueous  extract  of  digi- 
talis is  treated  with  ether,  which  dissolves  the  acid  and  digitalin ;  caus- 
tic baryta  precipitates  digitalate  of  barium,  which  by  decomposition  with 
sulphuric  acid  yields  the  acid. 


ACIDS   (jf)M  J',  I  X  i:  [)    w  ri  (f    v  ko  1:1  a  i;  1. 1;    AJ.KALJKh.       o87 

I >i(/il<il(H-  Acid. — Till'  |»rcci|(it:ii<-  n)'  the  ;i<|iii(>ii.s  i^xirdct  by  awtate 
f»f'  l<;i<l  is  svMslicd,  (IccoiiijjoH'd  \>\  cuilxtiiatc  of  .s<»<Jiiuii,  tlic  filtnitc  jtr'-- 
(•i|)itato<l  by  Jiitiriatif  acid,  rccrystallizcd  troin  hot  alcoliol. 

(Jornic  acid  or  (hrniac  is  jircparcd  by  (jeigcr  by  ( xliaastinjr  tin- 
a(|iiooiis  cxtraft  of  ( 'ormis  I'^lorida  with  ethereal  aleolntl,  ajritatin^  tli<,' 
sohition  with  some  H(),J*I)()  and  evaporating  the  fihrate  s))Oiitaiieonsly. 
(See  Abiiseh's  j)a|)ei'  in  J 'roc.  Antrr.  J'/i'tnn.  J.woc.,  ]X.">I»,  |,.  '.',]'').) 

■i'lif  (Ji;<)ii'.     AcrDS  coMHiNKi)  \\\n\    \'i:(;r.'i  ai;i,k  A  i,k  ami;-. 

Jt  lias  not  yet  l)een  aseei'tained  oj"  all  alkaloid-  in  what  eonibination.s 
they  oeeiu'  iiatnially,  '^I'lie  lai'<::e  nunihei'  of  \<<:ctal»le  aeids  in  exist- 
ence, and  tlie  diilieulties  often  attending-  their  eoni])lete  isolation,  make 
the  ree()(rnition  of  an  acid  ii)  its  natural  association  a  matter  of  no  oivji- 
nary  ditticulty,  and  have  led  to  the  ])roposal  of  many  new  names  for 
acids  long  before  known,  before  their  identity  with  those  before  dis- 
covered had  l>een  estaljlished  beyond  doal)t.  The  greater  the  difficult^' 
in  isolating  an  acid,  or  the  more  Avidely  diffused  it  is  throughout  organic 
nature,  the  greater  Avill  be  its  liability  to  receive  constantly  new  names 
from  plants  liitliei'to  not  subjected  to  a  complete  analysis.  It  is  only  neces- 
sary to  refer  for  illustration  to  malic  acid,  Mhich  has  Ijeen  named  at  various 
times  after  quite  a  number  of  plants ;  under  that  head,  attention  has 
been  drawn  to  various  acids,  mostly  connected  with  alkaloids,  A\hi<'h,  Ijy 
later  investigations,  have  been  proved  to  be  malic  acid.  Of  acids  treated 
of  in  the  second  group,  the  following  would,  likewise  l>elong  to  this 
fourth  group;  fumaric  acid,  in  Glaucium  luteum  coml)ined  A\"ith  glauciue ; 
aconitic  acid  in  Aconitum  uapellus  combined  with  aconitiue.  Meconic 
and  kinic  acids  are  important  on  account  of  some  of  their  reactions. 

Chelidonic  acid,  C^HjOg.  In  celandine  with  lime,  sanguinarine  and  cherervthrine. 
Colorless  needles,  soluble  in  water  and  alcohol ;  purple  by  •warm  H^SO^ ;  the  salts 
colorless ;  the  tribasic  salts  lemon-yellow. 

Meconic  acid,  H3C7HO7.  In  opium  with  morphine.  Colorless  pearly  scales  or  prisms; 
taste  faintly  acid  and  astringent ;  little  soluble  in  cold  Avater  and  ether,  soluble  in  hot 
water  and  alcohol.  Sesquisalts  of  iron  are  colored  deep  red  liy  a  trace  of  acid,  the 
coloration  is  not  affected  by  boiling,  dilute  acids,  or  chloride  of  gold  (difference  from 
sulphocyanide) ;  this  test  is  characteristic  of  the  presence  of  oiaium. 

Veratric  acid,  CglljoO^.  In  cevadilla  seed,  with  veratria.  Four-sided  needles ;  sub- 
limable,  solii])le  in  alcohol  and  boiling  water.  The  reratrates  of  the  alkalies  are 
very  crystallizable  and  soluble  in  water  and  alcohol. 

Columliic  acid,  C.,iH220y.  In  Colombo  root,  M'ith  berberine.  Straw-yellow  powder 
nearly  insoluble  in  water,  little  in  ether,  easily  in  alcohol ;  tlie  latter  solution  pre- 
cipitated by  Pb,Ac  but  not  by  CuAc. 

Kinic  acid,  HC^HuOe.  In  Peruvian  bark  with  (piinine,  cinchonine,  in  seeds  of  coffee 
witli  calleine.  01)lique  rliombic  prisms,  soluble  slowly  in  21  parts  cold  Avater,  little 
in  alcohol,  scarcely  in  ether ;  most  salts  are  soluble.  Heated  over  its  melting  point, 
decomposed  into  benzoic  and  phenylic  acids,  salicylous  acid,  hydrokinone  and  benzol : 
with  MnOv  and  H2SO4  converted  into  kinone.  carbonic  and  formic  acids. 

Chelidonic  Acid. — Celandine  contains,  while  yoitng,  chiefly  mtilic 
acid;  when  in  flower,  malic  acid  has  disa]>peared,  and  the  juice  contains 
chelidonic  acid.  To  prepare  it,  the  juice  is  coagulated  Iw  heat,  the  fil- 
trate, after  being  acidulated  A\'ith  nitric  acid,  is  precipitated  by  nitrate 
of  lead,  which  nuist  not  be  added  in  excess ;  the  precipitate  is  decom- 
posed by  hydrosulphuric  acid,  the  free  acid  combined  with  lime,  the  salt 
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recrystallized,  decompo.^ed  by  carbonate  of  ammonium,  and  afterwards 
by  muriatic  acid. 

MecoiuG  Add. — The  meconate  of  calcium  obtained  on  the  manufac- 
ture of  morphia  is  dissolved  in  dilute  muriatic  acid,  and  heated  to  lOo"^, 
when,  on  cooling,  acid  meconate  of  calcium  crystallizes,  which  is  treated 
again  in  the  same  way ;  meconic  acid  now  crystallizes,  is  purified  by 
repeated  crystallizations,  combined  with  ammonia  or  potassa,  and  lastly 
precipitated  by  muriatic  acid. 

Komenic  acid,  CgH^O,  =  C-H^O^ — C'O^,  by  heating  meconic  acid  to 
390°,  or  by  boiling  its  solution,  particularly  with  dilute  muriatic  acid. 

Hard  wartv^  crystals,  colorless,  insoluble  in  absolute  alcohol,  slight 
acid  taste ;  bibasic. 

Parahomenic  acid,  CgH^Og,  in  small  quantity,  on  the  dry  distillation 
of  the  former.     Feathery  needles,  very  acid  taste ;  bibasic. 

Pijromeconic  acid,  C^H^Og  =  CgH^O- — CO^,  by  the  dry  distillation 
of  meconic  or  komenic  acid.  Crvstallizes  in  colorless,  lustrous  needles, 
scales,  or  octohedrons;  fuses  at  257°;  sublimes  at  212°  completely,  is 
easily  soluble  in  alcohol  and  water,  monobasic,  a  weak  acich 

All  these  derivatives  of  meconic  acid  show  its  characteristic  coloration 
with  sesquisalts  of  iron. 

Veratric  Acid. — The  alcoholic  tincture  of  cevadilla  seed  is  acidulated 
with  sulphuric  acid  and  precipitated  by  lime,  the  filtrate  is  distilled  and 
decomposed  by  an  acid. 

CoIumbiG  Acid. — The  alcoholic  extract  of  columbo  root  is  treated  with 
lime,  and  the  lime  salt  decomposed  by  muriatic  acid. 

Kinic  Acid. — The  bark  is  exhausted  by  acidulated  water,  the  alkalies 
precipitated  by  a  little  lime,  more  lime  precipitates  the  cinchotannic  acid 
and  coloring  matter,  the  filtrate  is  evaporated,  the  crystals  of  kinate  of 
lime  decolorized  with  animal  charcoal,  and  decomposed  by  oxalic  acid. 

This  acid,  which  has  been  prepared  from  huckleberry  leaves,  occurs 
probably  in  many  plants,  since  the  extract  of  coffee  leaves  and  seed, 
Paraguay  tea,  Ligustrum  \T.ilgare,  Hedera  helix,  various  oaks,  elms,  and 
ashes  yield  with  ^In02  and  HgSO^,  the  following  compound : 

Kinone,  CgH^O^,  golden-yellow  prisms,  odor  of  iodine,  fusible,  vola- 
tilizable,  little  solul^le  in  cold  water,  soluble  in  alcohol  and  ether ;  with 
sulphuretted  hydrogen  it  turns  immediately  red,  precipitates  floccules, 
which,  after  drying,  are  olive-green. 

Hi/drokinone,  CgHgOj,  by  diy  distillation  of  kinic  acid,  or  from 
kinone  by  the  action  of  sulphurous  or  hydriodic  acids.  Colorless 
prisms,  inodorous,  fusible,  volatile ;  easily  soluble  in  water  and  alcohol. 
Oxidizing  agents  precipitate  needles  of 

Green  Jujdrokinone,  CgHg02-|-C6H^02,  of  a  beautiful  green  metallic 
lustre ;  fusible,  but  decomposed  on  volatilizing,  little  soluble  in  water, 
more  in  alcohol. 

5th  Group.     Acids  Derived  from  or  Yielding  Essential  Oils. 

But  few  of  the  numerous  essential  oils  naturally  contain  acids,  and 
have,  in  consecj^uence  thereof,  an  acid  reaction ;  most  oils,  however,  on 
exposure  to  the  atmosphere,  become  oxidized,  and  while  they  assume  a 
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thicker  consistence,  their  chemical  nature  is  j^artly  changed,  and  they 
now,  in  alcoholic  solution,  impart  a  red  color,  more  or  less  decidedly,  to 
blue  litmus  paper — they  have  become  resinified.  A  similar  change 
takes  place  by  subjecting  the  essential  oils  to  the  influence  of  nitric  or 
chromic  acid,  or  other  strong  oxidizing  agents.  Thus  the  essential  oils 
yield  a  large  number  of  acicls,  mostly  of  a  nature  which  may  be  termed 
resinous.  The  compounds  from  which  essential  oils  are  generated  in 
the  plants  are  not  known ;  but  several  principles  have  been  discovered 
and  isolated,  wdiich  under  various  circumstances  are  sj)lit  into  two  or 
more  bodies,  one  of  which  has  all  the  characteristics  of  an  essential  oil. 
But  one  of  these  principles  is  of  an  acid  nature,  the  others  will  be  found 
under  the  head  of  neutral  principles.  The  following  embraces  those 
acids  only  that  are  important  in  a  medical  point  of  view,  or  interesting 
on  account  of  their  relation  to  other  proximate  principles. 

(a)  Acids  occurring  in  the  freshly-distilled  Crude   Oils. 

Hydrocyanic  acid,  HISTC.  In  the  volatile  oils  of  amygdalepe  and  pomacese.  (See  Nitro- 
genated  Oils.)  The  anhydrous  acid  is  colorless,  limpid,  crystallizes  at  5°  F. ;  sp.gr. 
.69  ;  decomposed  on  keeping  ;  extremely  poisonous. 

Salicylons  acid,  C7H6O2.  The  volatile  oil  of  herbaceous  plants  of  the  genus  Spiraea; 
oily  liquid,  colorless  or  reddish,  of  an  agreeable  aromatic  odor  and  burning  taste ; 
sp.  gr.  1.17  ;  it  freezes  at  5°  F.,  and  boils  at  340°  F. 

Methyl-salicylic  acid,  071^5(0113)03.  The  oxygenated  part  of  oil  of  wintergreen; 
colorless  or  reddish-yellow  oil  of  a  Avell-known  odor;  sp.  gr.  1.18;  boiling  point  252°. 

Caryophyllic  acid,  C2oH3206-  The  oxygenated  part  of  oil  of  cloves ;  colorless  oil,  of 
1.079  sp.  gr. ;  boiling  point  484°  ;  odor  and  taste  of  cloves;  resinifies  in  contact  with 
the  air.  The  caryophyllates  of  alkalies  and  alkaline  earths  are  crystallizable ;  me- 
tallic salts  are  either  precipitated  or  colored  blue,  violet,  or  green. 

Eugenic  acid,  CioHjjOa.  In  oil  of  cloves  by  distillation  with  potassa  and  subsequent 
distillation  with  H2SO4. 

(b)  Products  of  Oxidcdion  hy  the  Atmosphere. 

Valerianic  acid,  OsHjqOj.  From  valerol  in  oil  of  valerian  and  valerian  root ;  color- 
less oily  liquid,  of  a  disagreeable  odor  of  valerian  and  old  cheese,  and  a  similar  acid 
taste ;  its  specific  gravity  is  .937  ;  its  boiling  point  347°  F. ;  it  is  inflammable,  dis- 
solves in  30  parts  cold  water ;  and  in  all  proportions  of  alcohol  and  ether ;  it  dis- 
solves camphor  and  some  resins. 

Benzoic  acid,  O7H6O2.  In  old  oil  of  bitter  almonds,  benzoin  with  cinnamic  acid ;  in- 
odorous needles  or  scales;  when  sublimed  from  benzoin  of  a  faint  balsamic  odor; 
taste  slight,  afterAvards  acrid ;  fusible  at  248°  ;  boiling  at  462° ;  soluble  in  200  parts 
cold  and  25  boiling  water ;  more  soluble  in  alcohol  and  ether. 

Oinnamic  acid,  C9II8O2.  In  old  oil  of  cinnamon,  storax,  tolu,  Peru  balsam,  etc.  Re- 
sembles the  former  in  physical  properties.  Colorless  prismatic  and  scaly  crystals, 
melting  at  264°  F.,  boiling  and  distilling  at  655°  F. ;  little  soluble  in  cold  water  (less 
than  benzoic  acid),  easily  soluble  in  alcohol. 

(c)  Acids  obtainable  by  artificial  oxidation  of  Volatile  Oils. 

Anisic  acid,  CgHgOg.  From  oil  of  anise  and  fennel  by  oxidation  with  6  parts  =  K20r2O7 
and  H2SO4 ;  large  colorless  prisms,  nearly  insolulsle  in  cold  water,  easily  in  boiling 
water,  in  alcohol,  and  ether.  Melts  at  347°  F.,  sublimes  at  higher  temperature  in 
white  needles ;  distilled  over  baryta,  is  decomposed  into  carbonic  acid  and  anisol, 
CgHgO,  =  002+0^,118,0.     Its  salts  are  crystallizable. 

Pelargonic  acid,  O9ll]802.  From  oil  of  rue  by  diluted  HNOg,  and  in  oil  of  rose  gera- 
nium ;  colorless  oil,  of  a  peculiar  odor ;  crystallizes  in  cold  weather  and  boils  at  500° ; 
its  compound  with  ether  is  interesting  for  its  agreeable  odor  of  quinces.  (See  Pe- 
largonic Ether.) 

Eutic  or  capric  acid,  CiqIIjoOj.  From  oil  of  rue  by  HNO3,  and  in  the  butter  of  cows 
and  goats,  in  cod-liver  oil,  cocoanut  oil,  and  some  fusel  oils ;  white  crystalline  masses, 
of  a  peculiar  "  buck's  "  odor,  easily  soluble  in  alcohol  and  ether. 

Angelic  acid,  HO5H7O2.     From  oil  of  chamomile  by  KHO.     (See  Third  Group.) 
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(cl)  Acids  obtained  from  Empyreumatic  Oils, 

Plienylic  acid,  CgHjHO.  In  coal-tar ;  from  salicylic  and  kinic  acids,  and  some  resins ; 
in  castor,  and  the  urine  of  many  domestic  animals.  Long  colorless  needles,  melting 
at  95°,  boiling  at  369°  F. ;  not  very  soluble  in  water,  in  all  proportions  in  alcohol 
and  ether,  soluble  in  concentrated  acetic  acid.  By  nitric  acid  it  is  converted  into 
jjicric  acid. 

Carbazotic  acid,  HC6H2(iS'02)30.  By  HNO3  from  salicin  and  its  derivatives,  from 
coumarin,  phloridzic,  and  plienylic  acids,  silk,  indigo,  and  coal-tar ;  yellow  scales  or 
octahedrons,  soluble  in  86  parts  of  water  of  60°,  easily  soluble  in  alcohol  and  ether, 
explosive  when  suddenly  heated ;  it  colors  the  skin  yellow,  is  very  bitter,  and  is  a 
dye  for  silk  and  wool,  but  not  for  cotton.  Its  salts  are  yellow,  crj^stallizable,  very 
bitter,  soluble,  and  explosive  by  heating. 

Ferrocyanide  of  Potassium  and  Hydrocyanic  Acid. 

Hydrocyanic  or  prussic  acid,  as  formed  by  a  reaction  between  amyg- 
daliu  and  emulsin,  and  as  an  ingredient  in  the  volatile  oils  distilled  from 
many  plants  belonging  to  the  natural  family  of  Rosacese,  has  already 
been  referred  to  (see  Nitrogenated  Volatile  Oils ;  also  Amygdulin),  but 
for  pharmaceutical  use  the  acid  is  prepared  artificially,  and  the  U.  S. 
Pharmacopoeia  gives  2  processes,  the  starting-point  for  each  being  the 
decomposition  of  ferrocyanide  of  potassium  by  sulphuric  acid. 

Potassii  ferrocyanidum,  U.  S.  P.,  yellow  prussiate  of  potassium,  is 
only  made  on  a  large  scale  from  animal  matter  free  of  bones.  This  is 
either  first  subjected  to  dry  distillation  in  order  to  gain  part  of  the 
nitrogen  as  ammonia,  and  the  remaining  charcoal,  which  is  highly 
charged  with  nitrogen,  is  fused  together  with  small  fragments  of  iron 
and  potash ;  or  the  first  part  of  the  process  being  omitted,  the  animal 
matter  is  at  once  subjected  to  a  red  heat  in  conjunction  with  potash  and 
iron.  After  long-continued  heating  and  stirring,  a  combination  has  been 
effected,  the  fused  mass  now  containing  cyanide  of  potassium,  which, 
when  dissolved  in  water,  combines  with  finely-divided  iron,  and  crys- 
tallizes into  large  yellow  tabular  jjrisms,  which  have  a  sweetish  bitter 
taste,  are  soluble  in  four  parts  of  cold  water,  and  insoluble  in  alcohol. 

They  are  composed  of  4  equivalents  of  cyanide  of  j)otassium  and  1 
of  cyanide  of  iron,  ^  K^FeCyg.  The  water  of  crystallization  is  given 
off  in  a  dry,  warm  atmosphere,  and  the  crystals  become  white  and  pul- 
verulent. This  salt  has  an  extensive  use  in  the  arts,  and  is  employed 
for  the  preparation  of  ferrocyanide  of  iron,  hydrocyanic  acid,  and  all  its 
compounds. 

This  salt  is  little  used  in  medicine ;  it  is  not  poisonous,  but  in  very 
large  doses  is  apt  to  produce  vertigo,  coldness,  and  fainting ;  it  has  been 
recommended  as  an  alterative,  antiphlogistic,  and  tonic  astringent  in  the 
dose  of  from  10  to  20  grains  internally,  and  externally,  in  an  ej'^e-salve, 
composed  of  from  5  to  20  grains  to  1  drachm  of  cacao-butter. 

The  commercial  salt,  though  not  chemically  pure,  is  sufficiently  pure, 
if  it  is  well  ciystallized,  and  dissolves  in  2  parts  of  boiling  water. 

Argenti  Oyanidum,  U.  S. ;  Cyanide  of  Silver. — According  to  the 
Pharmacopoeia,  the  hydrocyanic  acid,  produced  from  2  troyounces  of 
ferrocyanide  of  potassium,  as  below,  is  conducted  into  a  solution  of  2 
ounces  of  nitrate  of  silver. 

The  cyanide  of  silver  is  precipitated  as  a. white,  tasteless,  inodorous 


HYDROCYANIC    ACID.  O-il 

powder,  which  is  (larkcncd  by  the  li^lit,  is  insoluble  in  diliit(;(l  nitric 
acid,  hut  decomposed  by  it  at  a  boilinji;  temperature.  It  is  soluble  iu 
annnonia,  and  in  cyanide  of  potassium,  and  consists  of"  1  equiv,  of 
cyanog(!n,  and  1  of  silver  =  AgCy.  It  is  used  sometimes  externally  iu 
ointments  as  an  anti-syphilitic. 

Acldum  HydroGyanicmn  Dilutum,  U.  S.  P. — From  the  above  2  salts 
the  Plianiiacopoeia  gives  2  distinct  processes,  the  first  of  which  is  in- 
tended for  making  hydrocyanic  acid  in  larger  quantities,  M'hile  the  scccjnd 
l)rocess  is  given  for  its  extemporaneous  preparation,  and  is  particularly 
applicable  for  the  use  of  the  physician. 

Ferrocyanide  of  potassium,  in  coarse  powder,  twenty  parts        .    20 

Sulphuric  acid,  fifteen  parts 15 

Diluted  alcohol,  sixty  parts 60 

Water, 

Distilled  water,  each A  sufficient  quantity. 

Place  the  ferrocyanide  of  potassium  in  a  tubulated  retort,  and  add  to 
it  40  parts  of  water.  Connect  the  neck  of  the  retort  (Avhich  is  to  be 
directed  upward)  by  means  of  a  bent  tube,  with  a  well-cooled  condenser, 
the  delivery-tube  of  which  terminates  in  a  receiver  surrounded  with 
ice-cold  water,  and  containing  60  parts  of  diluted  alcohol.  All  the 
joints  of  the  apparatus,  except  the  neck  of  the  receiver,  having  been 
made  air-tight,  pour  into  the  retort,  through  the  tubulure,  the  sulphuric 
acid  previously  diluted  with  an  equal  weight  of  water.  Agitate  the 
retort  gently  and  then  heat  it,  in  a  sand-bath,  until  the  contents  are  in 
brisk  ebullition,  and  continue  the  heat  regularly  until  there  is  but  little 
liquid  mixed  with  the  saline  mass  remaining  in  the  retort.  Detach  the 
receiver,  and  add  to  its  contents  so  much  distilled  water  as  may  be  re- 
quired to  bring  the  product  to  the  strength  of  2  per  cent,  of  absolute 
hydrocyanic  acid,  if  tested  by  the  method  of  assay  given  in  the  note. 

Diluted  HydrocyaniG  Acid  may  be  prepared,  extemporaneously,  in 
the  following  manner : 

Cyanide  of  silver,  six  parts      ........       6 

Hydrochloric  acid,  five  parts 5 

Distilled  water,  fifty-five  parts 55 

Mix  the  hydrochloric  acid  with  the  distilled  Avater,  add  the  cyanide 
of  silver,  and  shake  the  whole  together  in  a  glass-stoppered  bottle. 
When  the  precipitate  has  subsided,  pour  off"  the  clear  liquid. 

Diluted  hydrocyanic  acid  should  be  preserved  in  small,  glass-stoppered 
vials,  in  a  cool  and  dark  place. 

A  colorless  liquid,  of  a  characteristic  odor  and  taste  resembling  those 
of  bitter  almonds,  and  having  a  slightly  acid  reaction.  On  being  heated, 
it  is  completely  volatilized.  If  to  the  acid,  rendered  alkaline  by  potassa, 
a  little  ferrous  sulphate  and  ferric  chloride  be  added,  and  the  mixture 
be  acidulated  with  hydrochloric  acid,  a  blue  precipitate  will  make  its 
appearance. 

13,5  gm.  of  diluted  hydrocyanic  acid,  diluted  with  30  c.c.  of  water, 
and  mixed  with  enough  of  an  aqueous  suspension  of  magnesia  to  make 
the  mixture  quite  opaque,  and  afterward  with  a  few  drops  of  solution 
of  chromate  of  potassium,  should  require  50  c.c.  of  the  volumetric 
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solution  of  nitrate  of  silver,  before  the'  red  color  caused  hy  the  latter 
ceases  to  disappear  on  stirring  (corresponding  to  the  presence  of  2  per 
cent,  of  absolute  hydrocyanic  acid). 

The  difficulties  in  the  first  process  are  t^Yofold  :  1st.  It  is  difficult  to 
conduct  the  distillation  in  an  ordinary  uncovered  retort,  on  account  of 
the  excessive  bumping  occasioned  by  the  escape  of  the  acid  vapor 
through  the  mixed  liquid  and  precipitate;  and,  2d.  It  is  troublesome 
to  adjust  the  strength  of  the  distillate  to  the  officinal  standard.  The 
first  of  these  difficulties  may  be  overcome  by  placing  the  retort  in  a 
sand-bath,  or  setting  it  upon  fine  ^vire-cloth,  introducing  at  the  same 
time  in  the  liquid  a  jjiece  of  thick  j^latinum  wire.  The  precision 
necessary  to  be  observed  in  regard  to  the  strength  of  so  powerful  a 
medicine  as  this,  and  the  impossibility  of  regulating  by  the  proportions 
employed  the  amount  of  the  acid  generated  and  absorbed  by  the  water 
in  the  receiver,  make  it  necessary  to  determine  its  strength  by  experi- 
ment at  each  operation;  This  may  be  accomplished  by  testing,  say  100 
grains  of  the  acid  distillate  with  nitrate  of  silver  before  diluting  it, 
carefully  washing  the  resulting  cyanide  of  silver,  drying  and  \veighing 
it,  then  calculating  the  degree  of  dilution  required  by  the  weight  of 
this  precif)itate.  If  of  proper  strength,  this  ayouIcI  be  10  grains,  as 
above,  but  in  this  experiment  of  course  a  larger  yield  would  be  obtained. 
The  equation  would  then  be  as  follows :  As  the  kno^^'n  weight  of  the 
precipitate  from  acid  of  standard  strength,  is  to  the  Aveight  of  cyanide 
obtained  from  the  distillate,  so  is  the  quantity  of  the  acid  weighed  to 
the  quantity  to  be  obtained  by  dilution.  SujDpose  the  precipitate  to 
have  weighed  11.5  grains — ^then  10  :  11.5  :  :  100  :  115 ;  or  to  every  100 
grains  of  the  distillate  15  grains  of  water  must  be  added,  to  make  the 
officinal  diluted  hydrocyanic  acid. 

For  ascertaining  the  strength  of  liquids  containing  hydrocyanic  acid, 
by  volumetric  analysis,  see  a  paper  by  Dr.  W.  H.  Pile,  in  Amer.  Jour. 
Pharm.,  1862,  p.  130,  where  also  a  neat  graduated  tube,  made  for  this 
purpose,  is  figured.  The  process  is  Liebig's,  and  is  based  on  the  forma- 
tion of  a  soluble  double  cyanide  of  potassium  and  silver,  before  chloride 
of  silver  is  formed. 

In  preparing  this  medicine  by  the  second  process,  a  slight  excess  of 
muriatic  acid  is  not  objectionable,  giving  it  greater  stability.  The  only 
apparent  objection  to  this  process  is  its  expensiveness;  this  is,  however, 
less  than  would  at  first  appear.  The  reaction  between  muriatic  acid  and 
the  cyanide  results  in  the  production  of  hydrocyanic  acid  and  chlo- 
ride of  silver,  thus — AgCy+HCl  =  HCy+AgCl.  Now,  the  chloride 
of  silver  is  convertible  into  pure  metallic  silver  by  the  introduction 
into  it,  while  in  the  condition  of  a  moist  powder,  of  a  strip  of  zinc, 
which  abstracts  the  chlorine,  the  chloride  of  zinc  becoming  dissolved, 
and  the  pure  silver  remaining  as  a  gray-colored  spongy  mass  or  powder, 
which,  on  being  washed  and  treated  with  nitric  acid,  yields  the  soluble 
nitrate  ready  for  any  further  use. 

The  practitioner  who  wishes  to  be  prepared  for  every  demand  of  his 
practice  may,  with  advantage,  supply  himself  with  a  suitable  f oj  vial, 
containing  50J  grains  cyanide  of  silver,  to  which  the  mixed  muriatic 
acid  and  water  may  be  added  wlien  the  occasion  arises. 
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Its  use  in  medicine  has  Ijeen  avoided  by  some  practitioners  oji  a<-<-<iiint 
of  the  violent  poisonous  cliaractcr  of*  the  anliydroiis  or  concentrated 
acid;  but  in  the  diluted  form,  in  which  it  is  otlicinal,  it  is  no  more  dan- 
gerous than  many  otlier  r(;medies  constantly  prescribed;  and,  notwith- 
standing the  alleged  variable  strength  of  tlie  commercial  article,  1 
believe  it  will  be  found  as  nearly  uniform  as  most  other  pharmaceutical 
preparations  prepared  by  manufacturers. 

As  a  sedative  and  antispasmodic,  it  is  a  favorite  with  S(:)me  practi- 
tioners, who  employ  it  simply  mixed  with  mucilage,  or  with  the  galen- 
ical preparations  of  digitalis,  valerian,  etc.  It  should  not  be  prescribed 
Avith  strong  alkaline,  ferruginous,  or  other  metallic  salts. 

In  this  country,  no  stronger  hydrocyanic  acid  is  used  than  the  offic- 
inal ;  in  other  countries,  however,  its  strength  varies  materially.  The 
acid  of  the  London,  Dublin,  and  Prussian  Fharmacopreias  is  of  about 
the  same  strength  as  our  own;  that  of  the  Edinburyh  Pharmaco/jo.'ia 
contains  about  3^  per  cent. ;  Scheele's  acid,  5  jDer  cent. ;  and  some 
European  Pharmacopoeias  even  a  much  larger  proportion  of  anhydrous 
acid.  The  dose  of  our  officinal  acid,  being  r^\]  to  ^^\,  is  so  small  that 
there  is  no  necessity  for  employing  a  stronger  acid  in  formulas,  which 
M'ould  be  liable  to  lead  to  dangerous  mistakes ;  besides,  it  must  be  re- 
marked, that  strong  acids  are  very  prone  to  spontaneous  decomposition, 
while  that  of  the  officinal  strength,  if  not  exposed  to  the  light  or  to  a 
continued  high  temperature,  keeps  well  for  a  considerable  time.  Of 
course,  the  vials  are  to  be  well  stoppered,  on  account  of  the  volatility 
of  the  acid. 

Potassii  Ci/anidum,  U.  S.  P.;  Cyanide  of  Potassium. — This  salt  may 
be  mentioned  in  this  place,  as  having  all  the  medicinal  properties  of 
hydrocyanic  acid ;  it  is  given  as  a  substitute  for  it.  It  is  prepared  by 
fusing  ferrocyanide  of  potassium  with  carbonate  of  potassium  until 
effervescence  ceases,  when  the  clear  liquid  is  poured  off  the  precipitated 
oxide  of  iron,  and,  immediately  after  cooling,  put  into  well-stoppered 
bottles.  It  is  then  in  white,  fused  masses,  of  a  powerful  caustic  taste, 
and  a  composition  which  is  exj^ressed  by  the  formula  KCy ;  but  thus 
prepared  it  is  contaminated  by  carbonate  and  cyanate  of  potassium. 

The  pure  cyanide  is  equal  to  f  of  its  weight  of  hydrocyanic  acid,  the 
officinal  to  somewhat  less.  The  dose  is  y^-  grain,  which,  with  proper 
care,  may  be  gradually  increased  to  ^  grain ;  it  is  given  dissolved  in  alco- 
hol or  water. 

It  is  a  useful  chemical  agent  for  removing  the  stains  of  nitrate  of 
silver  and  durable  ink,  and  its  utility  as  a  solvent  for  metallic  oxides  is 
well  known  in  electro-metallurgy  and  photography. 

Salicylous  or  sjjirous  acid  is  artificially  obtained  by  oxidation  of 
salicin  or  populin  and  by  fermentation  of  helicin.  3  parts  salicin  are 
mixed  with  3  parts  bichromate  of  potassium  and  24  parts  water ;  to 
this  4i-  parts  sulphuric  acid  in  12  parts  water  are  added,  and,  after  the 
reaction  has  ceased,  heat  is  applied,  and  distilled  as  long  as  with  the 
M'ater  an  oily  liquid  comes  over,  which  is  taken  up  by  ether  and  left 
after  its  evaporation. 

The  salicylites,  when  kept  moist,  are  decomposed,  acquiring  a  rose 
odor ;  this  reaction  has  been  proposed  for  the  formation  of  an  artificial 
rose-water. 
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If  salieyloiis  acid  is  heated  with  potassa,  it  is  converted  into  salicylic 
or  spiric  acid,  C-H^Og,  which  is  of  importance  as  the  acid  contained  in 
the  following : — 

Jlethi/l-salici/lic  acid,  or  oil  of  icintergreen,  (0113)0711503  =  OgHgOg, 
is  the  oil  obtained  by  distillation  with  water  from  Gaiiltheria  procum- 
bens.  Bv  distillation  with  an  excess  of  baryta  it  is  converted  into  car- 
bolate  of  oxide  of  methyle,  while  by  the  dry  distillation  of  an  alkaline 
or  earthy  salicylate,  a  carbonate  and  carbolic  acid  is  formed,  O^HgOg  = 
002-f  CgHgO  (carbolic  acid). 

Acidum  Salici/licum,  U.  S.  P.     (Scdicylic  Acid.     HC^HgOg  =  138.) 

This  acid,  as  jnst  observed,  is  in  combination  in  methyl-salicylic  acid, 
or  oil  of  wiutergreen  (oleum  Gaultheria) ;  but  it  is  noM'  made  on  a  very 
large  scale  from  carbolate  of  sodium,  by  heating  it  in  an  atmosphere  of 
carbonic  acid  gas,  between  the  temperatures  of  212°  to  428°  F.  By 
this  operation  salicylate  of  sodium  and  carbonate  of  sodium  are  formed, 
while  one-half  of  the  carbolic  acid  distils  over. 

The  residue  in  the  retort  is  to  be  dissolved  in  boiling  water,  filtered, 
if  necessary,  and  treated  with  muriatic  acid.  The  salicylic  acid  deposits 
in  a  crystalline  powder  of  a  brown  or  reddish-brown  color  on  cooling ; 
it  is  further  purified  by  dissolving  in  boiling  water  or  weak  alcohol  with 
animal  charcoal  and  crystallizing  in  the  presence  of  a  trace  of  muriatic 
acid. 

Fine,  white,  light,  prismatic,  needle-shaped  crystals,  permanent  in  the 
air,  free  from  odor  of  carbolic  acid,  but  sometimes  having  a  slight  aro- 
matic odor,  of  a  sweetish  and  slightly  acrid  taste  and  an  acid  reaction. 
Soluble  in  450  parts  of  water  and  in  2.5  parts  of  alcohol  at  15°  0.  (59° 
F.) ;  in  14  parts  of  boiling  water;  very  soluble  in  boiling  alcohol ;  also 
soluble  in  2  parts  of  ether,  in  2  parts  of  absolute  alcohol,  in  3.5  parts 
of  amylic  alcohol,  and  in  80  parts  of  chloroform.  When  heated  to 
about  175°  0.  (347°  F.)  the  crystals  melt,  and  at  about  200°  0.  (392° 
F.)  they  begin  to  sublime;  at  a  higher  temperature  they  are  volatilized 
and  decomposed  with  odor  of  carbolic  acid.  The  aqueous  solution  is 
colored  intensely  violet-red  by  test-solution  of  ferric  chloride. 

A  solution  of  1  part  of  salicylic  acid  in  10  parts  of  alcohol,  mixed 
with  a  few  drops  of  nitric  acid,  should  not  become  turbid  upon  the 
addition  of  a  few  drops  of  test-solution  of  nitrate  of  silver  (absence  of 
hydrochloric  acid).  A  saturated  solution  in  absolute  alcohol,  when 
alloM'ed  to  evaporate  spontaneously  in  an  atmosphere  free  from  dust, 
should  leave  a  perfectly  white  crystalline  residue,  without  a  trace  of 
color  at  the  points  of  the  crystals  (absence  of  organic  impurities ;  also 
of  iron).  On  agitating  a  portion  of  salicylic  acid  with  1 5  parts  of  con- 
centrated sulphuric  acid,  no  color  should  be  imparted  to  the  latter 
within  15  minutes  (foreign  organic  matter).  If  5  c.c.  of  a  saturated 
aqueous  solution  of  salicylic  acid  be  poured  into  a  test-tube,  into  which 
had  been  introduced  shortly  before  a  crystal  of  chlorate  of  potas- 
sium and  2  c.c.  of  hydrochloric  acid,  and  some  water  of  ammonia  be 
now  carefully  poured  on  top,  the  latter  should  not  assume  a  reddish  or 
brownish  tint  (absence  of  carbolic  acid). 
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CaryophyUic  or  Eugenie  Acid. — Jf  oil  of  olov^es  is  treated  with  solu- 
tion of  potassa  or  soda,  and  the  li<^'lit  carljo-liydrogen  distilled  off,  the 
aeid  may  be  easily  separated  by  a  mineral  acid. 

Acidum   Vakrianicum.     HC5HyO2=102. 

This  important  acid,  which  is  developed  spontaneously  by  the  oxida- 
tion of  valerol,  one  of  the  ingredients  of  oil  of  valerian,  is  also  met  with 
in  the  root  of  angelica  archangelica,  in  the  inner  bark  of  sambucus  niger, 
in  asafoetida,  etc.,  and  is  artificially  obtained  by  the  oxidation  of  protein 
compounds,  some  fatty  acids,  and  jmrticularly  of  amylic  alcohol  or  fasel 
oil.  The  Pharmacopoeia  formerly  prepared  it  from  valerianate  of  sodium 
by  dissolving  8  troyounces  in  3  fluidounces  of  water  and  decomposing 
it  by  '^h  troyounces  of  sulphuric  acid  ;  the  oily  layer  is  repeatedly  agitated 
with  strong  sulphuric  acid  until  its  specific  gravity  is  reduced  to  below 
.950,  when  it  is  distilled  and  only  that  portion  preserved  which  is  not 
over  .940  sp.  gr. 

Valerianic  acid  is  a  colorless  oily  liquid,  repulsive  odor,  jDungent,  sour, 
acrid,  disagreeable  taste.  Sp.  gr.  .933.  Boils  at  270°.  Soluble  in  30 
parts  of  water. 

If  agitated  with  water  it  takes  up  from  20  to  25  j)er  cent,  water 
without  losing  its  oilv  condition,  and  is  now  converted  into  the  bihydrate, 
HC,H902+2H20,  which  has  a  sp.  gr.  of  .950  and  boils  at  270°. 

The  salts  have  an  unctuous  touch,  and  are  inodorous  when  perfectly 
dry,  but  mostly  have  the  odor  of  the  acid ;  they  revolve  when  throw^n 
upon  water  in  a  crystallized  state,  like  the  butyrates.  Most  of  them  are 
soluble  in  water  or  alcohol,  or  in  both  liquids,  and  have  a  sweet  taste. 

The  following  salts  have  been  used  medicinally :  the  valerianate  of 
ammonium,  zinc,  iron,  bismuth,  morphine,  quinine,  and  atropine.  See 
the  several  heads  for  descriptions  of  these. 

Acidum  Benzoicum,  U.  S.  P.     HC7H5O2  =  122. 

This,  with  cinnamic  acid,  is  considered  characteristic  of  the  class  of 
medicines  called  balsams.     The  two  acids  are  closely  allied  in  their 
chemical  nature,  as  has  been  already  shown;    they 
are  also  related  to  salicylic  and  allied  acids.  Fig.  208. 

For  medicinal  use  it  is  readily  obtained  from  ben- 
zoin by  sublimation.     For  this  experiment,  which  is 
an  interesting  one  to  the  pharmaceutical  student,  the 
following  simple  directions  are  to  be  observed :  Select 
an  iron  or  tinned  iron  pan  or  cup — a  common  pint 
cup,  without  a  handle,  will  answer — and,  having  cov- 
ered the  bottom  with  some  powdered  benzoin  mixed 
with  sand,  stretch  over  the  top  of  it  a  piece  of  porous 
paper,  which  may  be  secured  at  the  edge  by  a  string,    ^®°^°  ^t^s*!  ^^^^^' 
but  preferably  by  glue  or  some  firm  paste.    Xow  fold 
a  tail  conical  or  straight-sided  cap  of  the  diameter  of  the  pan,  and  tie 
it,  or  cement  it,  securely  round  the  upper  edge,  and  set  the  whole  in  a 
sand-bath,  or  over  a  slow  and  well-regulated  source  of  heat,  lea%dng  it  for 
35 
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several  hours.  On  removing  the  cap,  it  will  be  found  to  contain  bril- 
liant white  feathery  crystals  of  benzoic  acicl.  The  residue  in  the  cup,  by 
being  again  powdered,  mixed  with  sand,  and  heated,  will  yield  another 
though  a  less  abundant  and  less  beautiful  crop  of  crystals. 

The  process  of  Scheele  consists  in  boiling  the  balsam  with  hydrate  of 
lime,  and  treating  the  benzoate  of  calcium  thus  formed  with  muriatic 
acid.  Thus  procured,  benzoic  acid  has  but  little  odor,  and  is  ill  adapted 
to  the  uses  to  which  it  is  usually  applied  in  medicine  and  jDharmacy. 
Sometimes  the  process  of  sublimation  is  resorted  to  at  first,  and  from  the 
residue  the  remaining  acid  is  extracted  by  Scheele's  process,  after  which 
the  whole  is  mixed. 

The  virtues  of  the  acid  are,  partly  at  least,  dependent  on  the  odorous 
principles  with  which  it  is  associated.  Its  salts  have  no  smell  if  jjre- 
pared  from  the  chemically  pure  acid,  but  they  retain  some  of  the  odor 
of  the  officinal  acid  if  prepared  from  it.  Of  the  salts  only  the  benzoates 
of  ammonium,  sodium  and  calcium  have  been  occasionally  employed. 

Benzoic  acid,  if  distilled  with  caustic  potassa  in  excess,  is  converted 
into  carbonic  acid  and  benzol,  C-HgOj  =  COa  +  CgHg;  in  the  animal 
organism  it  is  changed  into  hippuric  acid,  from  \^'hich  it  may  be  repro- 
duced on  boiling  Avith  muriatic  acid ;  hippmic  acid  occurs  naturally  in 
the  urine  of  herbivorous  animals,  and  from  this  source  the  German 
article,  occasionally  met  with  in  our  commerce,  is  derived ;  it  has  fre- 
quently a  peculiar  urinous  odor,  and  cpiite  a  different  appearance  from 
the  sublimed  article,  having  been  crystallized  from  an  aqueous  solution. 

Benzoin  is  frequently  met  with  in  commerce,  which  contains  little  or 
no  benzoic  acid,  it  being  partly  or  wholly  replaced  by  cinnamic  acid ; 
though  unfit  for  the  preparation  of  benzoic  acid  by  sublimation,  it  may 
still  be  of  excellent  quality  for  other  pharmaceutical  preparations,  and 
for  the  use  of  perfumers. 

White,  lustrous  scales,  or  friable  needles,  permanent  in  the  air,  having 
a  slight,  aromatic  odor  of  benzoin,  a  warm,  acid  taste,  and  an  acid  reac- 
tion. Soluble  in  500  parts  of  water  and  in  3  parts  of  alcohol  at  15°  C. 
(59°  F.)  ;  in  15  parts  of  boiling  water  and  in  1  part  of  boiling  alcohol ;- 
also  soluble  in  3  parts  of  ether,  in  7  parts  of  chloroform,  and  readily 
soluble  in  disulphide  of  carbon,  benzol,  benzin,  and  oils.  When  strongly 
heated,  the  acid  is  completely  volatilized.  If  gradually  heated  in  a 
retort  with  3  parts  of  freshly  slaked  lime,  benzol  is  evolved.  The  acid 
is  freely  soluble  in  solutions  of  potassa,  soda,  or  ammonia.  On  care- 
fully neutralizing  any  of  these  solutions  and  adding  solution  of  ferric 
sulphate  previously  diluted  with  water,  a  flesh-colored  precii3itate  is 
produced. 

The  solution  of  benzoic  acid  in  pure,  cold  sulphuric  acid,  Avhen  gently 
warmed,  should  not  tm-n  darker  than  light-brownish ;  if  now  poured 
into  Avater,  the  benzoic  acicl  should  separate  as  a  AAdiite  precipitate  and 
the  liquid  should  be  colorless.  A  small  quantity  of  the  acid,  AAdien  taken 
up  by  some  recently  ignited  and  moistened  cupric  oxide,  held  in  the  loop 
of  a  platinum  wu^e  and  introduced  into  a  non-luminous  flame,  should 
not  impart  a  green  or  bluish-green  color  to  the  flame  (absence  of  chloro- 
benzoic  acid).  The  acid  should  not  haA^e  an  odor  resembling  that  of 
bitter  almonds  or  of  stale  urine ;  and,  on  rubbing  together  1  gm.  of 
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benzoic  acid  and  0.5  gni.  of  permanganate  of  potassium  in  a  mortur 
with  a  few  drops  of  water,  the  odor  of  oil  of  bitter  almonds  should  not 
be  evolved  (cinnamic  acid). 

Olnnamio  Acid. — To  prepare  this  acid,  liquid  storax  is  first  distilled 
with  water,  to  obtain  styrol,  afterwards  treated  with  carbonate  of  sodium 
(residue  is  styracin) ;  the  solution  is  evaporated,  decomposed  l)y  mm-iatic 
acid,  the  cinnamic  acid  after  washing  recrystallized,  and  the  last  iin])ure 
portions  are  treated  again  with  soda.  In  a  similar  Avay  it  is  obtained 
from  tolu  balsam  (here  the  residue  is  toluol).  With  excess  of  baryta  or 
lime  it  is  converted  into  carbonic  acid  and  cinnamon  (C^Hs);  with 
bichromate  of  potassium  and  sulphuric  acid  into  oil  of  bitter  almonds 
(principal  distinction  from  benzoic  acid),  and  by  distillation  with  hy])o- 
chlorite  of  sodium  into  a  chlorinated  volatile  oil  of  agreealjle  odor. 
When  fused  with  hydrate  of  potassa  it  is  decomposed  into  acetic  and 
benzoic  acids. 

Acidum  Carbolicum,  U.  S.  P.    (Carbolic  Acid,  CgH^HO  =  94.)    [Phenic 
Acid,  Phenylic  Alcohol.) 

This  substance  is  defined  to  be  a  solid  substance  obtained  from  the 
products  of  distillation  of  coal-tar  between  the  temperatures  of  356°  F. 
and  374°  F. 

In  a  former  edition  of  this  work  it  was  stated  that  the  source  of  sup- 
ply of  creasote  was  indiscriminately  the  various  kinds  of  tar,  especially 
tliat  obtained  from  bituminous  coal,  without  pointing  out  in  a  marked 
manner  the  difference  between  them.  Since  then  the  investigations 
which  chemists  had  been  prosecuting  for  some  time  have  been  published, 
and  from  their  labors  some  of  the  most  interesting  and  beautiful  appli- 
cations of  modern  science  have  resulted. 

The  following  table  will  show  the  difference  between  creasote  and 
carbolic  acid,  and  in  such  a  manner  as  to  clearly  place  them  before  the 
mind  of  the  student : — 


Ceeasote. 

A  colorless,  oily,  neutral  liquid. 

Boils  at  397°. 

Does  not  congeal  at  17°  below  zero. 

Sp.  gr.  1.046. 

Does  not  coagulate  collodion  when 
mixed  with  it. 

If  a  splinter  of  pine  wood  be  immersed 
in  an  alkaline  solution  of  creasote,  dried, 
and  then  dipped  into  muriatic  acid,  it  does 
not  become  blue. 

Sparingly  soluble  in  water,  requiring 
80  parts. 

Formula  CcHmO.,. 


Carbolic  Acid. 

A  solid  crystalline  substance. 

Boils  at  from  356°  to  374°. 

Solid  at  ordinary  temperatures. 

Sp.  gr.  1.065. 

Coagulates  collodion  when  its  solution 
is  mixed  with  it. 

A  splinter  of  pine  wood,  dipped  first  in 
an  alkaline  solution  of  carbolic  acid,  dried, 
and  then  immersed  in  muriatic  acid,  will 
become  of  a  deejD-blue  color  in  about  half 
an  hour. 

Soluble  in  from  20  to  33  parts  of  water, 
the  purest  being  most  soluble. 

Formula  C«H,HO. 


The  uses  of  carbolic  acid  are,  as  will  be  readily  surmised,  much  the 
same  as  those  of  creasote ;  it  is  employed  as  a  caustic  at  times ;  its  solu- 
tion is  used  in  toothache,  in  the  same  way  as  creasote. 

A  plaster  of  carbolic  acid  has  been  suggested  by  Joseph  Hirsh,  of 
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Chicago,  formed  by  spreading  earbolate  of  glycerin  on  cloth,  tissue 
paper,  or  other  suitable  surface.  A  plastic  surgical  dressing  has  been 
proposed  by  Dr.  T.  E.  Jenkins,  made  by  kneading  47  parts  of  pre- 
pared chalk  Y/ith  17  parts  of  a  mixture  of  4  parts  of  glycerin  and  1 
part  of  carbolic  acid. 

The  following  are  several  formulas,  which  are  to  be  relied  on  as 
emanating  from  F.  Grace  Calvert,  of  ]Manchester,  England : — 

As  a  Caustic. — Melt  the  acid  by  placing  the  bottle  in  hot  water,  and, 
when  melted,  add  ^^  of  its  bulk  of  water.  It  will  then  remain  per- 
manently fluid,  and  can  be  diluted  as  required. 

As  a  Lotion,  for  External  Use. — Add  1  part  of  acid  to  30  parts  of 
boiling  water,  agitate  well,  and  filter. 

For  Dressings. — It  is  advisable  that  the  acid  should  be  dissolved  in 
either  pure  sweet  olive  oil,  or  almond  oil,  or  glycerin. 

For  Burns  and  Scalds. — A  mixture  of  1  part  acid  and  6  parts  pure 
olive  oil  is  most  frequently  employed. 

Carbolic  acid,  when  dissolved  in  glycerin,  can  readily  be  diluted  to 
any  degree  of  strength  as  required. 

An  extra  pure  acid  is  sold  for  internal  purposes ;  it  has  but  a  very 
faint  odor,  and  no  objectionable  taste,  and  is  specially  recommended. 

Its  principal  use  is,  however,  as  a  disinfectant,  and  it  is  perhaps  one 
of  the  most  efficient  of  the  various  liquid  purifiers  known ;  but  while 
this  is  the  case  in  regard  to  the  article  as  ordinarily  used,  it  must  be 
remembered  that  the  ordinary  preparation  is  a  mixture  in  variable  pro- 
portions cf  pheuylic  and  cresylic  alcohols,  and  from  the  experiments  of 
Dr.  E.  R.  Squibb,  it  would  seem  that  cresylic  alcohol  is  at  least  double 
the  strength  of  phenyl  alcohol  for  the  purpose  of  destroying  fungous 
growths.  For  fuller  information  on  this  subject,  see  the  paper  of  Dr. 
Squibb,  in  Proc.  Amer.  Pharm.  Assoc,  vol.  xvi.,  p.  429. 

The  products  of  coal-tar  are  thus  summed  up : — 

6  solids :  Carbon,  naphthaline,  para  naphthaline  or  authracine,  par- 
aflfine,  chlysene,  and  pyrene. 

Licjuids :  which  may  be  subdivided  into  3  classes — acids,  neutrals, 
and  bases : — 

a.  Acids  are :  carbolic  or  phenio,  acetic,  butyric,  rosolic,  and  bumo- 
lic.     Of  these  the  3  first  named  are  by  far  the  most  important. 

b.  j^eutrals :  water,  essence  of  tar,  light  oil  of  tar,  heavy  oil  of  tar, 
benzol,  toluol,  cumol,  cymol,  propyl,  butyl,  amyl,  caproyl,  hexylene, 
heptyline.  Of  these  the  most  interesting  are  benzol,  light  and  heavy 
oil  of  tar,  essence  of  tar,  and  toluol. 

c.  Bases :  ammonia,  methylamine,  ethylamine,  aniliu,  quinolin,  pico- 
lin,  toluidin,  lutidin,  cumidin,  pyrrhol,  and  phsetin.  Of  these  the  most 
important  are  ammonia  and  anilin. 

Gases :  hydrogen,  carburetted  hydrogen,  bicarburetted  hydrogen,  and 
various  other  carbo-hydrogens,  carbonic  oxide,  sulphuret  of  carbon, 
carbonic  acid,  hydrosulphnric  acid,  hydrocyanic  acid. 

Among  this  long  list  of  derivatives,  carbolic  acid  is  that  which  is 
most  important  in  a  pharmaceutical  point  of  view,  which  seems  to  ren- 
der the  notice  of  these  products  in  this  place  proper,  as  most  of  them 
have  no  further  pharmaceutic  interest. 
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The  other  products  of  coal-tar  tliat  desei've  notice  from  their  intimate 
relation  to  pliarmacy  are,  first,  benzene  or  benzole,  wliich  is  obtained 
from  the  light  oil  of  tar,  or  coal  naphtha  as  it  ls  termed,  this  Ijeing 
derived  from  the  hrst  distillation  of  coal-tar,  at  a  temperature  not  above 
390°,  and  when  the  distillate  has  attained  a  sp.  gr.  of  .815  to  .830,  the 
process  must  be  suspended.  The  benzene  is  obtained  from  this  coal 
naphtha  by  purifying,  by  mixing  it  Avith  5  per  cent,  of  II^SO^,  permit- 
ting it  to  rest  for  a  day  that  the  acid  and  impurities  may  settle,  decant- 
ing and  then  adding  2  per  cent,  of  a  solution  of  caustic  soda,  sj).  gr. 
1.382,  to  neutralize  any  remaining  acid,  and  distilling  ^ith  a  current 
of  steam. 

Benzine,  or  coal-oil  naphtha,  is  a  light  transparent  liquid,  of  a  peculiar 
penetrating  odor,  recalling  that  of  gas-tar,  specific  gravity  varying  from 
.815°  to  .820°.  It  is  not  a  pure  definite  chemical  product,  and  must  be 
carefully  distinguished  from  benzole,  which  is  a  definite  compound  of 
the  formula  CgH^H,  and  sp.  gr.  .850.  The  principal  uses  of  benzine  in 
pharmacy  depend  upon  its  great  solvent  powers  over  fatty  matters, 
resinous  substances,  etc.  It  has  been  suggested  as  a  substitute  for  ether 
in  the  preparation  of  some  of  the  oleoresins,  but  experiments  thus  far 
are  not  conclusively  in  its  favor.  It  is  much  used  as  a  detergent  for 
removing  grease  from  textile  fabrics,  and  forms  the  basis  of  most  j)repa- 
rations  sold  for  this  purpose. 

After  the  light  oil  of  tar  or  coal  naphtha  has  been  separated,  the  heat 
is  increased,  and  the  distillate  now  has  a  specific  gravity  of  .880  to  .885. 
This  is  purified  by  H2SO4  and  one  of  the  fixed  alkalies  and  redistillation, 
10  per  cent,  of  acid  and  6  per  cent,  of  soda  being  used.  The  heavy 
oil  thus  purified  is  largely  consumed  for  illuminating  purposes;  after 
the  heavy  oil  has  been  drawn  off  there  remains  in  the  still  while  ^A-arm 
a  semifluid  mass,  consisting  largely  of  paraffine  and  naphthaline.  The 
former  of  these  is  largely  consumed  in  the  manufacture  of  candles,  and 
has  been  recommended  as  a  substitute  for  wax  in  pharmaceutical  prepa- 
rations ;  but  from  the  experiments  of  the  late  ]\Ir.  C.  T.  Carney,  it  was 
found  to  impart  a  granular  character  when  used  to  the  exclusion  of  wax. 
In  this  opinion  he  is  supported  by  ]\Ir.  J.  F.  Babcock. 

It  is  from  the  alkaline  and  acid  liquors  obtained  in  the  various  puri- 
fying processes  that  the  acids  and  bases  above  noticed  are  obtained,  and 
among  them  anilin  has  of  late  years  assumed  an  importance  in  the  arts 
rivalling  almost  any  of  those  depending  upon  chemical  research. 

Picric  Acid,  Carbazotic  Acid,  Welter's  Bitters. — The  cheapest  method 
of  preparing  it  is  from  coal-tar,  but  from  indigo  it  is  better  obtained  in 
a  pure  state. — 1  part  indigo  is  boiled  with  10  to  12  parts  of  nitric  acid, 
sp.  gr.  1.43,  gradually  added  until  nitrous  acid  fumes  cease  to  be 
evolved  ;  the  picric  acid  crystallizes  on  cooling,  and  is  purified  by  com- 
bining with  an  alkali  and  precipitating  by  nitric  acid. 

It 'precipitates  gelatin,  and  the  solution  of  its  soda  salt  is  a  reagent 
for  potassa,  which  salt  is  but  sparingly  soluble. 

It  has  been  occasionally  used  in  medicine,  and  is  said  to  be  em- 
j^loyed  in  France  in  making  beer,  in  place  of  hops.  (See  Potassii 
Picras.) 
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(e)  Acids  yielding  Essential  Oils. 

Myronic  acid,  Q-^^^^S.jO^^,  in  the  form  of  a  potassa  salt,  is  contained 
in  black  mustard  seed,  from  which  it  is  obtained  by  exhausting  it,  first 
with  alcohol,  afterwards  with  water ;  the  last  solution  is  evaporated  to 
a  syrup,  freed  from  gum  and  mucilage  by  a  little  alcohol,  and  evaporated 
spontaneously  to  crystallize.  The  salt  is  in  colorless  needles  of  a  cooling 
taste,  readily  soluble  in  water,  but  insoluble  in  strong  alcohol.  Its 
rational  composition  is  probably  KHSO^-l-CsHgCNS  (oil  of  mustard)  + 
C6H12O6H2O  (grape  sugar). 

The  acid  forms  a  colorless  syrup  of  acid  reaction  and  bitter  taste, 
soluble  in  water  and  alcohol,  but  insoluble  in  ether.  Afyrosin  is  the 
ferment  of  black  and  white  mustard  seed,  which  decomposes  the  acid, 
thus  yielding  oil  of  black  mustard. 

6th  Group.     Astringent  and  Allied  Acids. 

These  acids  are  widely  diffused  throughout  the  vegetable  kingdom, 
occurring  more  rarely  in  annual  plants,  but  are  met  with  in  most 
perennials,  generally  in  the  bark,  in  the  leaves,  and  morbid  excrescences, 
frequently  also  in  the  wood  and  fruit.  They  are  all,  with  two  excep- 
tions, uucrystallizable,  inodorous,  of  an  astringent  taste,  and  soluble  in 
water  and  alcohol.  The  solutions  are  precipitated  by  gelatin  and  albu- 
men, most  metallic  oxides,  and  the  vegetable  alkaloids ;  iron  salts  are 
generally  rendered  dark-green,  blue,  or  black.  They  are  weak  acids, 
and,  if  kept  in  a  moist  state,  are  rapidly  changed  in  contact  with  the 
air ;  their  salts  are  quickly  darkened  while  in  solution,  or,  if  insoluble, 
while  being  washed  upon  a  filter.  Owing  to  this  property,  their  com- 
position and  the  nature  of  their  changes  are,  in  many  cases,  still  a  matter 
of  controversy. 

Medical  Properties. — The  relative  utility  of  tannic  and  gallic  acids, 
which  are  too  apt  to  be  confounded  by  physicians,  depends  upon  the 
fact  that  the  former  acts  directly  upon  the  mucous  membrane  with 
which  it  comes  in  contact,  arresting  hemorrhage  or  other  excessive  dis- 
charge by  its  direct  effect  on  the  gelatin  contained  in  them.  It  is  hence 
a  direct  and  powerful  styptic,  while  gallic  acid,  by  entering  the  circula- 
tion, produces  an  astringent  and  tonic  impression  upon  the  more  remote 
organs  which  cannot  be  directly  impressed.  The  dose  of  tannic  acid  is 
from  2  to  10  grains,  that  of  gallic  acid  from  5  to  20,  several  times  a 
day.  The  former  is  much  used  in  ointments  as  a  substitute  for  pow- 
dered galls,  in  about  ^  the  quantity,  and  is  also  well  adapted  to  astringent 
injections,  instead  of  the  less  soluble  vegetable  astringents.  Its  action 
is  considered  somewhat  different  (harsher)  than  that  of  the  modified 
forms  of  tannic  acid  contained  in  kino,  krameria,  cinchona,  etc. 

The  list  which  follows  contains  the  names  of  different  vegetable 
astringents  owing  their  activity  wholly  or  in  part  to  gallic  or  some  of 
the  modified  forms  of  tannic  acid. 

List  of  Vegetable  or  Tannic  Acid  Astringents, 

Acacia  cochliacarpa  ;  the  bark.     Brazil  bark  ;  cortex  astringens  Brasiliensis. 
Bistorta ;  root  of  Polygonum  bistorta.     Bistort. 
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Carya;  bark  of  C.  alba  and  otber  species.     Hickory  bark. 

Catechu  ;  extract  of  wood  of  Acacia  catechu.     Catechu. 

Chiniaphila;  leaves  of  C.  unibcllata.     Pipsissewa. 

Cinchona;  bark  of  different  species  of  Cinchona.     Peruvian  Inirk. 

Diospyros;  unripe  fruit  of  D.  Virginiana.     Persimmon.     Bark  also  used. 

Epijiwa;  leaves  of  E.  repens.     Trailing  arbutus. 

Galla;  morbid  excrescence  on  Quercus  infectoria.     Galls. 

Geranium;  rhizome  of  G.  maculatum.     Cranesbill. 

Geum ;  root  of  G.  rivale.     Water  avens. 

Granati  fructus  cortex;  from  Punica  granatum.     Pomegranate. 

Granati  radicis  cortex  ;  from  Punica  granatum.     Pomegranate. 

Hatiiamelk ;  bark  and  leaves  of  H.  Virginiana.     Witchhazel. 

Hicmatoxylon ;  wood  of  H.  Campechianum.     Logwood. 

Heuchera;  root  of  H.  Americana.     Ahim  root. 

Hippoeaatanimi ;  bark  of  tEscuIus  H.     Horsechestnut  bark. 

Hex;  bark  and  leaves  of  Ilex  opaca.     American  holly. 

Juglnns ;*  leaves  and  rind  (pericarp)  of  J.  cinerea  and  other  species. 

Kdlinia;  leaves  of  K.  latifolia.     Mountain  laurel. 

Kino  ;  inspissated  juice  of  various  plants.     Kino. 

Krameria ;  root  of  K.  triandra.     Rhatany, 

Matico;  leaves  of  Artanthe  elongata.     Matico. 

Monesia;  extract  from  Chrysophyllum  giyciphkeum.     Extract  of  monesia. 

Prinos ;  bark  of  P.  verticillatus.     Black  alder. 

Pyrola;  leaves  of  P.  rotundifolia  and  other  species. 

Quercus  alba;  the  bark.     White  oak  bark. 

Quercus  glandes  ;  the  fruit  of  various  species  of  Quercus.     Acorns. 

Quercus  tinctoria  ;  the  bark.     Black  oak  bark. 

Bhus  ;  bark  and  leaves  of  R.  glabrum  and  other  sjDecies.     Sumach. 

RosaGallica;  the  petals.    Red  rose. 

Rubus  ;  root  of  R.  villosus  and  Canadensis.     Blackberry  root. 

Salix;  bark  of  S.  alba  and  other  species.     Willow  bark. 

Salvia ;  leaves  of  S.  officinalis.     Sage. 

Santalum  ;  wood  of  Pterocarpus  santalinus.     Red  saunders. 

Spiraea;  root  of  Spiraea  toiiientosa.     Hardback. 

Statice  ;  the  root  of  S.  Caroliniana.     Marsh  rosemary. 

Tormentilla;  the  root  of  Potentilla  T.     Tormentil. 

Uva  ursi ;  leaves  of  Arctostaphylos  U.  U.     Bearberry  leaves. 

Syllabus  of  Astringent  and  Allied  Acids. 

Gallotannic  acid,  C14H10O9.  \  In  galls  from  quercus  infectoria,  and  Chinese  galls  from 

Acidum  tannicum.  J        distylium  racemosum,  and  in  sumach. 

Gallic  acid,  HCyHjOsHjO.  In  uva  ursi,  sumach,  etc.,  the  seeds  of  mangoes  (mangifera 
Indica)  contain  7  per  cent. 

Pyrogallic  acid,  CgHgOs-     By  destructive  distillation  of  the  former. 

Paraellagic  or  rufigallic,  C7H4O4+H2O.  By  treating  gallic  acid  with  H2SO4,  and 
throwing  into  water  ;  precipitate  sublimes  in  vermilion  red  prisms ;  little  soluble  in 
alcohol  and  ether. 

Ellagic  or  bezoaric,  Ci4H60g+2H20.  In  oriental  hezoars  (animal  calculi)  and  by  decom- 
position of  tannin  ;  deposited  by  infusion  of  galls  ;  yellowish,  crystalline ;  inodorous ; 
tasteless ;  insoluble  in  ether,  nearly  insoluble  in  water  and  alcohol. 

Tannoxylic,  C^HgOg.  By  KHO  and  tannin  at  ordinary  temperature;  lead  salt  brick- 
red. 

Tannomelanic,  C6H4O3.     By  KHO  and  tannin  at  212° ;  lead  salt  dark-brown. 

Metagallic  or  galhuminic,  CgHjOo.  By  heating  gallic  or  tannic  acid  to  480°  ;  black, 
tasteless,  insoluble  in  water,  soluble  in  KHO. 

Quercotannic  (?).  In  oak-bark,  black  tea,  etc.;  similar  to  gallotannic,  but  yields  no 
gallic  or  pyrogallic  acid. 

Catechutannic  or  mimotannic  (?).  In  catechu,  probably  by  oxidation  of  catechuic 
acid  ;  light-yellow  ;  precipitates  gelatine  ;  protosalts  of  iron  grayish-green,  sesquisalts 
brownish-green ;  tartar  emetic  is  not  precipitated  ;  yields  no  sugar  with  H2SO4. 

*  Juglans,  U.  S.  P.     The  inner  bark  of  Jughins  cinerea  is  cathartic. 
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Catechuic  or  tanningic   (catechin),  CigHigOg.     In  catechu ;  white  scales  or  needles ; 

readilv  soluble  in  alcohol,  boiling  ether,  and  hot  water ;  not  precipitated  by  starch, 

gelatine,  tartar  emetic,  or  vegetable  alkalies ;  by  acetate  of  lead  white,  by  sesqui- 

chloride  of  iron  dark-green ;   by  oxidation  catechutanuin  is  formed.     (See  Amer. 

Jour.  JPhann.,  xxviii.,  326.) 
Eufocatechuic  or  rubinic.    In  the  oxidized  alkaline  solution  of  the  former.    The  tannin 

in  krameria  yields  a  similar  red  acid  by  spontaneous  oxidation. 
Catechuinic  or  japonic,  C6H4O2.     Product  of  decomposition  by  KHO;  black. 
Pyrocatechuic  or  oxyphenic  or  pyrodioric,  CgllgOj.     By  dry  distillation  of  catechu, 

kino,  rhatany,  fustic,  etc. ;  is  carbolic  acid  +20  ;  white  crystals  fusible  at  234°  ;  freely 

soluble  in  alcohol,  ether,  and  water ;  reduces  oxides  of  the  noble  metals ;  ferric  salts 

colored  green  ;  turning  red  by  ]S^H4H0. 
Kino  or  coccotannic.     In  kino ;  readily  soluble  in  alcohol  and  hot  water,  scarcely  in 

ether ;  precipitates  sesquisalts  of  iron,  but  not  tartar  emetic ;  by  oxidation  red. 
Coifeotannic  or  chlorogenic,  CigHisOg.      In  coflee,  cahinca  root,  the   leaves  of  Ilex 

Paraguay ensis.;  colorless  needles  (?) ;  sesquisalts  of  iron  are  colored  green;  proto- 

salts,  tartar  emetic,  and  gelatine  not  precipitated ;  vields  kinone  with  H,S04  and 

MnO.,(?). 
Yiridinic  or  coffeic,  C7H-O4.     By   oxidation  of  former,   or  in  presence  of  alkalies; 

brownish  amorphous ;  solution  in  H2SO3  carmine,  precipitated  blue  by  water ;  its 

solution  green ;  the  lead  salt  blue. 
Boheatannic,  CjHgOj+Aq.     In  tea,  besides  quercotannic  acid;  deliquescent;  fuses  at 

212°  to  a  red  compound. 
Kinovotannic,  C;Il904.     In  quina  nova  bark,  not  precipitated  by  gelatine,  by  FejClg 

dark-green ;  yields,  by  dry  distillation,  pyrocatechuic  acid. 
Rufi  kino  vie  (kinovic  red).     By  oxidation  of  former. 
Cinchotannic,  Ci^HieOg.     Precipitated  by  sesquisalts  of  iron  green,  by  tartar  emetic, 

starch,  gelatine,  and  albumen;  soluble  in  diluted  acids,  alcohol,  ether,  and  water. 
Buficinchonie  (cinchona  red).     In  red  cinchona  ;  product  of  oxidation  of  the  former; 

various  ingredients  of  bark  have  received  this  name ;  that  of  H.  Hasiwetz  is  of  a 

chocolate  or  black  color,  soluble  in  alcohol,  ether,  and  alkalies. 
Moritannic,  CigHjoOg+HjO.     In  fustic,  morus  tinctoria ;  yellow  prisms  fusible  at  400° ; 

precipitated  by  gelatine ;  by  tersulphate  of  iron  greenish-black ;  by  sugar  of  lead 

yellow,  and  partly  by  tartar  emetic ;  with  H3BO3  a  gelatinous  mass ;  solution  in 

alkalies  turns  dark-broM'n. 
Eufimoric,    C8llg04-|-H.20.      Brick-red  fioccules,  with  alkalies    carmine-red  solution, 

with  alum,  baryta,  and  tin,  dark-red  lakes ;  probably  identical  with  carmic  acid. 
Moric  (morin),  CjoHgOs.    In  fustic ;  white,  crystalline,  with  alkalies  yellow,  with  FeXlg 

garnet-red ;  olive-green  precipitate  with  ferric  salts. 
Quercitritannic  (?).     In  quercitron  bark;   green  with  ferricsalts;    quercitric  acid  is 

probably  nearly  allied  to  it. 
Galitannic,  C-HgOs.     In  Galium  verum  and  aparine  ;  precipitates  FejClg  dark-green ; 

sugar  of  lead  chrome-yellow  ;  by  alkalies  brown. 
Aspertannic,  C\Il804.    In  Asijerula  odorata  ;  readily  soluble  in  water  and  alcohol,  little 

in  ether ;  colors  FeaClg  dark-green  ;  not  precipitated  by  albumen,  gelatine,  or  tartar 

emetic. 
Callutannic,  C7Hg04.     In  Calluna  vulgaris ;   precipitates  Fe2Cl6  green,  salts  of  PbO 

yellow,  SnCL  yelk-yellow ;  heated  with  acids  yields  calluxanthin. 
Ehodotannic,  C^HgOs+HjO.     In  the  leaves  of  rhododendron  ferrugineum :   amber- 
yellow;  precipitates  salts  of  PbO  chrome-yellow;  with  acids  rhodoxanthin. 
Leditannic,   C-HgOg+SHaO.     In  Ledum  palustre ;  reddish;  readily  soluble  in  water 

and  alcohol ;  colors  FejClg  green  ;  with  acids  ledixanthin. 
Eubichloric,  Ci4H]g09.     In  Eubia  tinctorum  and  asjjerula  odorata ;  colorless ;  soluble 

in  alcohol  and  water,  insoluble  in  ether ;  by  HCl  yields  Chlorrubine,  CJ2H4O3,  a  dark- 
green  powder  ;  soluble  in  alkalies,  blood-red. 
Cephaelic,  Ipecacuanhic,  C]4Hjg07.     Very  bitter ;   reddish-brown ;    soluble  in  water, 

alcohol,  and  ether;    colors  FejClg  green,  on  addition  of  NHHO  violet  or  black; 

precipitates  salts  of  PbO  white. 
Pinitannic,  CYH8O4.     In  the  leaves  of  Pinus  silvestris  and  Thuja  occidentalis ;  yellow ; 

soluble  in  water,  alcohol,  and  ether ;  no  precipitate  with  gelatine  or  tartar  emetic ; 

colors  FejClg  red-brown  ;  precipitates  PI3O  yellow. 
Ox^-pinitannic,  C'l^HigOg.     With  the  former;  brownish;  very  soluble  in  alcohol  and 

water ;  colors  Fe^Clg  intensely  green ;  precipitates  PbO  and  BaO  yellow ;  not  gela- 
tine or  tartar  emetic. 
Pinicortannic,   C,gHjgOi,-     In   the  bark  of  Pinus   silvestris ;    reddish-brown ;    colors 

Fe,Clfi  dark-green. 
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Cortepinitannic  C16H4O7.     With  the  former;  red;  colors  Fe./Jlg  intensely  green. 
Cissolauic,  C'loIIjjOg.     The  red  coloring  matter  of  autumnal  leaves;  very  weak  acid. 
Xaiithotannic,  C',4lI,gO^.     The  yellow  coloring  matter  of  autu.inial  leaves;  weak  acid, 
not  2)recipitated  by  gelatine. 

Acidum  Tannicum,  U.  S.  P.    ( Gallotannic  Acid.     C'l^HjoOg  :=  322.) 

The  former  officinal  process  of  the  Pharmacopma  directed  the  mac- 
eration of  powdered  nutgall,  previously  expo.sed  to  a  damp  atmospliere 
for  24  hours,  in  ether,  previously  Mashed  with  watei',  sufficient  to  form 
a  soft  paste.  This  is  to  be  set  aside,  closely  covered,  for  6  hours,  then 
enveloped  in  a  close  canvas  cloth,  expressed  powerfully  between  tin 
plates  to  obtain  the  liquid  portion.  The  remaining  mass  is  to  be  again 
reduced  to  powder  and  mixed  with  sufficient  ether,  shaken  M'ith  y'g  its 
bulk  of  water  to  form  again  a  soft  paste,  then  ex])ressed  as  before.  The 
liquids  being  mixed  are  to  be  spontaneously  evaporated  to  a  syrupy 
consistence,  then  spread  on  glass  or  tinned  plates  and  dried  in  a  drying 
closet. 

Gallotannic  acid  is  also  conveniently  prepared  by  the  former  process?, 
which  consists  of  treating  powdered  galls  in  a  narrow,  covered  displacer, 
with  washed  ether.  The  ethereal  tincture  which  passes  separates,  upon 
standing,  into  2  layers ;  the  lower  one  is  aqueous,  thick,  and  of  a  light- 
buff  or  straw  color ;  it  contains  the  tannic  acid,  which,  by  the  action  of 
the  small  portion  of  water  in  the  washed  ether,  has  been  dissolved  out 
from  the  galls.  The  upper  layer  or  stratum  of  liquor  is  limpid,  and 
specifically  much  lighter  than  the  other;  it  has  a  greenish  color,  and 
contains  very  little  tanuiu,  but  a  small  amount  of  coloring  matter  from 
the  galls.  To  obtain  the  dry  product,  the  light  layer  may  be  pom'ed  off 
and  purified  by  distillation,  and  combined  with  water  for  another  ojjera- 
tion,  while  the  thick,  heavier  layer  is  evaporated  in  a  capsule  by  a  care- 
fully regulated  heat  till  dry. 

If  a  white  and  very  porous  product  is  desired,  the  capsule  should  be 
inverted  towards  the  end  of  the  evaporation,  and  the  thick,  syrupy 
liquid  exposed  to  radiated  heat.  It  is  swelled  up  and  whitened  as  the 
vapor  is  disengaged.  The  whole  of  the  liquid  which  comes  through 
may  be  evaporated  without  the  precaution  of  pouring  off  the  top  layer, 
but  the  tannin  then  has  a  greener  tinge.  In  large  manufacturing  estab- 
lishments, apparatus  is,  of  course,  constructed  for  saving  all  the  ether 
for  futm'e  use.  The  first  process,  as  above,  though  perhaps  less  eligible 
for  the  use  of  the  pharmacist  in  making  the  acid  on  a  small  scale,  cor- 
responds nearly  with  that  in  common  use  by  manufacturing  chemists. 
The  results  are  nearly  the  same  by  both  processes,  the  yield  varying 
from  30  to  60  per  cent,  of  the  galls  employed. 

Gallotannic  acid  is  a  yellowish-white  powder,  or  in  a  porous  pul- 
verulent condition ;  has  a  strongly  astringent  taste ;  is  entirely  dissipated 
when  thrown  on  red-hot  iron.  It  is  freely  soluble  in  water,  alcohol, 
glycerin,  in  ether,  in  the  fixed  and  volatile  oils.  Its  aqueous  solution 
reddens  litmus,  and  produces,  with  solution  of  gelatin,  a  white,  iloccu- 
leut  precipitate ;  with  ferric  salts,  a  bluish-black  precipitate ;  and  with 
solutions  of  the  organic  alkalies,  white  precipitates,  very  soluble  in  acetic 
acid. 
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Molir,  Saudrock,  and  others  assert  the  swupy  liquid  (the  lower  layer 
as  aboye)  to  be  a  concentrated  solution  of  tannin  in  ether,  which  is  not 
miscible  ■u'ith  ether,  except  bv  the  interyention  of  a  little  alcohol ;  they 
therefore  reject  the  employment  of  aqueous  ether,  M'liich  has  a  tendency 
to  swell  up  the  powdered  galls,  and  retard  percolation,  and  recommend 
a  mixture  of  90  per  cent,  alcohol  and  ether  (1  to  20  parts,  Guibourt). 

The  concentrated  ethereal  solution  containing  46.5  to  56.2  per  cent, 
of  tannic  acid  (ISIohr),  and  being  insoluble  in  ether,  it  was  suggested  in 
the  second  edition,  might  be  a  tannic  ether;  13  equiyalents  of  ether  =^ 
481  to  1  equiyalent  of  tannin  ;=  618,  require  exactly  56.2  per  cent,  of 
the  latter  and  43.8  per  cent,  of  the  former.  Prof.  J.  ]M.  ]\Iaisch  was 
the  first  to  obserye  this,  and  Prof.  BoUey  has  since  published  a  similar 
obseryation ;  other  chemists  still  adhere  ta  the  older  yiew  of  the  solu- 
bility of  tannin  in  ether.  (See  Amer.  Jour.  Pharni.,  1861,  pp.  207,  219, 
337,  and  Proc.  Amer.  Pharm.  Assoc,  1862,  p.  158.) 

Light-yellowish  scales,  permanent  in  the  au",  haying  a  faint,  peculiar 
odor,  a  stronglv  astriuo-ent  taste,  and  an  acid  reaction.  Soluble  in  6 
parts  of  water  and  in  0.6  part  of  alcohol  at  15°  C.  (59°  F.) ;  yery  solu- 
ble m  boiling  water  and  in  boiling  alcohol ;  also  soluble  in  6  parts  of  gly- 
cerin ;  sparingly  soluble  in  absolute  alcohol,  freely  in  diluted  alcohol ; 
moderately  in  washed  ether;  and  almost  insoluble  in  absolute  ether, 
chloroform,  benzol,  and  benzin.  AMien  heated  on  platinum  foil,  it  is 
completely  yolatilized.  With  solution  of  ferric  chloride,  tannic  acid 
forms  a  bluish-black  ink.  In  aqueous  solution  it  causes  precipitates 
with  alkaloids,  gelatin,  albumen,  gelatinized  starch,  and  solution  of 
tartrate  of  antimony  and  potassium  (distinction  from  gallic  acid). 

Acidum  Gallicum,  U.  S.  P.     {Gallic  Add.     HC-HP5H.O  =  188.) 

Gallic  acid  is  made  by  subjecting  a  portion  of  powdered  galls  to  long- 
continued  action  of  air  and  moistui'e  in  a  warm  place.  This  may  be 
accomplished  in  an  eyaporating  capsule  loosely  coyered  with  paper. 
The  powder  is  first  made  into  a  thin  paste  with  Ayater,  and  water 
repeatedly  added  to  this  to  preyent  its  drying,  until  after  the  lapse  of  30 
days  (  TJ.  S.  P.,  1870),  when  the  whole  of  the  tannic  has  passed  spontane- 
ously into  gallic  acid.  In  extracting  this  from  the  moist  mass,  adyan- 
tage  is  taken  of  the  solubilit}'  of  gallic  acid  in  hot  water,  and  its  ready 
precipitation  on  cooling ;  all  that  is  necessary  is  to  press  out  from  the 
pasty  mass  its  water,  and,  rejecting  this,  to  digest  the  remaining  paste  in 
hot  water,  and  filter  the  solution  while  hot  through  animal  charcoal  to 
decolorize  it,  and  a  nearly  white  cry-stalline  powder  of  gallic  acid  is 
obtained.  A  water-bath  funnel,  Fig.  Ill,  is  used  for  filtering  the  solu- 
tion while  hot.  Care  must  be  taken  in  these  processes  not  to  employ 
yessels  of  tinned  iron,  which,  by  the  exposm-e  of  a  small  surface  of 
iron,  may  blacken  the  whole  product.  The  amount  of  gallic  acid 
obtained  from  galls  is  about  20  per  cent. 

The  ferment  inducing  the  change  of  tannic  into  gallic  acid  is  identical 
with  pectase ;  emulsin,  yeast,  all3umen,  and  legumin  are  without  action, 
on  the  contraiy  they  retard  the  infliieDce  of  pectase.  Tannin,  according 
to  the  latest  inyestigations,  is  considered  to  be  an  anhydride  of  gallic 
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ackl,  the  same  as  we  speak  of  the  oxides  and  the  anhydrides  oi'  plios- 
phoric,  nitric,  and  sulphuric  acids ;  in  other  words,  it  is  (k-gallic  acid. 
The  change  into  gallic  acid  is  represented  by  the  following  formula : 

The  same  decomposition  of  tannic  acid  is  induced  by  ilu-  influence  of 
diluted  sulpluiric  acid,  and  the  process  for  ol^taining  gallic  acid  can  be 
materially  shortened  if,  instead  of  exposure  to  tiic  atmosphere,  galls  or 
tannin  are  treated  with  dilute  sulphuric  acid  at  the  Ijoiling  point.  Other- 
wise the  process  remains  the  same  as  above  given. 

Gallic  acid  is  solul:)le  in  cold  water  in  about  the  proportion  of  4  grains 
to  the  ounce.  Its  salts  with  the  alkalies  and  alkaline  earths  are  crystal- 
lizable ;  at  a  boiling  temperature,  sesquisalts  of  iron  are  decf)mposed 
by  being  reduced  to  protosalis,  carbonic  acid  being  given  off  at  the  same 
time. 

In  common  with  tannin,  it  is  usually  given  in  pills,  and  used  exter- 
nally in  ointments  or  solution.  It  is  likewise  used  in  hair  dyes,  an 
ammoniacal  solution  of  nitrate  of  silver  being  afterguards  employed  to 
produce  the  color. 

Pyrogallic  Acid. — CgHgOg  =  gallic  acid  C^HgOg — COj. — The  best 
and  cheapest  method  for  preparing  it  is  from  the  dry  aqueous  extract  of 
galls  in  an  apparatus  suited  to  subliming  benzoic  acid,  heated  in  a  bath 
of  sand  or  chloride  of  zinc,  to  400°  F.,  and  towards  the  end  of  the 
process  a  little  higher  100  parts  of  (hrj  extract  yield  about  5  parts  per- 
fectly pure  pyrogallic  acid,  and  the  same  amount  of  impure,  to  be  pm'i- 
fied  by  another  sublimation.  By  diy  distillation  of  Chinese  galls  in 
small  retorts,  Liebig  obtained  a  liquid,  yielding,  on  evaporation,  15  per 
cent,  brown  crystallized  pyrogallic  acid. 

White  laminae  or  needles  of  a  pearly  lustre,  soluble  in  2|  parts  water 
at  55°  F.,  less  in  alcohol  and  ether ;  the  solutions  do  not  affect  litmus 
paper ;  its  taste  is  very  bitter  ;  fusible  at  240°  F.,  boiling  at  about  400°, 
at  480°  it  is  blackened  and  converted  into  metagallic  acid.  Solution  of 
pyrogallic  acid,  if  dropped  into  milk  of  lime,  produces  a  characteristic 
red  coloration,  changing  to  brown.  Protosulphate  of  iron  produces  a 
bluish-black  color,  a  trace  of  sesquisalt  changes  it  to  a  dark  green. 
Sesquisalts  of  iron  color  a  solution  of  the  acid  red ;  hvdi'ated  sesquioxide 
of  iron  and  a  pyrogallate  give  a  dark-blue  liquid  and  precipitate. 

It  is  much  employed  in  photography  on  account  of  its  great  sensitive- 
ness to  light  in  combination  with  silver,  and  for  dyeing  the  hair  brown 
and  black.     The  salts  are  more  soluble  than  the  gallates. 

7th  Group.    Acids  of  Animal  Oeigin. 

Two  acids  have  been  described  in  the  second  group,  which  for  a  long 
time  were  supposed  to  be  exclusively  of  animal  origin,  though  likewise 
formed  by  the  decomposition  of  certain  organic  compounds  of  vegetable 
products ;  modern  chemistr}",  however,  has  established  the  fact  that 
formic  and  lactic  acids  are  both  produced  during  the  natiu-al  healthful 
life  of  some  vegetable  organisms,  and  that  the  nettles,  for  instance,  owe 
their  powerful  irritant  effect  to  the  same  acid  that  nature  has  pro\'ided 
for  the  defence  of  ants,  wasps,  and  bees. 
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Vegetable  acids,  to  the  exclusion  of  but  a  few  compounds  which  from 
their  chemical  behavior  may  be  classed  with  the  acids,  are  destitute  of 
nitrogen ;  the  acids  arranged  in  this  group  all  contain  nitrogen,  one  also 
sulphur,  and  are  produced  by  the  functions  of  some  of  the  most  impor- 
tant organs  of  the  animal  economy ;  they  comj^rise  the  acids  found  in 
the  muscles,  occurring  in  the  urine,  and  being  the  active  constituents  of 
bile,  None  of  them  have  been  used  in  medicine  in  a  free  state ;  the 
impure  soda  salt  of  one  of  the  biliary  acids,  however,  has  been  some- 
Avhat  employed  as  a  substitute  for  inspissated  bile,  and  others  may  probably 
be  found  useful  if  attention  is  drawn  to  them. 


Syllabus  of  Animal  Acids. 

Inosinic  acid,  CjHgNoOg.  In  the  juice  of  the  meat  of  most  animals  and  ingredient  of 
culinary  and  dietetic  preparations  of  meat ;  strong  acid,  agreeable  taste  of  broth, 
decomposed  by  boiling  ;  precipitated  by  alcohol  in  crystalline  floccules  ;  insoluble  in 
ether. 

Uric  or  lithic  acid,  C5N4H4O3.  Free  and  combined  in  the  urine  of  birds,  reptiles,  some 
molluscs  and  insects  ;  in  the  urinary  sediment  and  calculi  of  man  and  quadrupeds  ; 
white  silky  scales  or  needles  ;  soluble  in  14,000  parts  cold  and  1800  parts  boiling  water, 
insoluble  in  alcohol  and  ether.  Evaporated  with  diluted  HNO3,  ^^^  NH4HO  added, 
forms  murexide.     Salts  mostly  insoluble  or  sparingly  soluble. 

Hippuric  acid,  CgHgNOs-  In  the  urine  of  man  and  herbivorous  animals,  increased  by 
partaking  of  benzyle  (tolyle)  compounds.  Colorless  prisms  or  needles;  taste  bitter- 
ish acid ;  soluble  in  alcohol,  in  400  parts  cold  water,  less  in  ether.  Salts  mostly 
soluble  in  boiling  alcohol  and  boiling  water ;  the  alkaline  salts  soluble  in  the  cold. 

Cholic  or  glycocholic  acid,  C\4H4o05.  As  soda  salt  in  the  bile  of  most  animals.  Thin 
white  needles  ;  taste  sweetish  and  bitter ;  very  easily  soluble  in  alcohol,  less  in  ethei", 
with  difficulty  in  water ;  salts  solul^le  in  alcohol. 

Hyocholic  acid,  C25H40O4.  Combined  ^vitli  soda,  potassa,  and  ammonia  in  the  bile  of 
the  hog.  Colorless,  amorphous,  fuses  in  boiling  water ;  little  soluble  in  water,  readily 
in  alcohol,  insoluble  in  ether ;  alkaline  salts  soluble  in  alcohol  and  water,  not  in 
etlier,  sejsarated  from  its  solutions  by  XaCl. 

Sulphocholic,  taurocholic,  or  choleinic  acid,  C26H45NSO7.  In  small  quantity  in  the  bile 
of  the  ox  and  other  animals.  Eesinous,  soluble  in  little  water,  turbid  by  more ; 
solution  dissolves  fats,  fatty  acids,  and  cholesterin.  Alkaline  salts,  soluble  in  alcohol 
and  water,  crystallize  in  contact  with  ether. 

Inosinic  Acid. — The  mother-liquor  of  the  preparation  of  creatine  is 
precipitated  by  alcohol,  the  crystals  in  hot  solution  are  decomposed  by 
chloride  of  barium  ;  the  crystallizing  inosinate  of  baryta  decomposed  by 
sulphuric  acid,  and  the  concentrated  solution  of  inosinic  acid  precipitated 
by  alcohol. 

Uric  acid  is  readily  prepared  from  guano,  by  exhausting  it  first 
with  water,  then  treating  with  potassa,  precij)itating  by  chloride  of 
calcium,  and  the  filtrate  by  muriatic  acid ;  the  precipitated  acid  is  to  be 
purified. 

The  quantity  of  uric  acid  in  urme  is  determined  by  precipitating  this 
liquid  with  an  acid ;  if  no  albumen  is  present,  muriatic  acid  will  answer, 
otherwise  acetic,  or,  better,  phosphoric  acid  is  to  be  used ;  the  liquid 
retains  of  uric  acid  only  .009  per  cent,  of  its  w^eight,  which  loss  is 
usually  made  up  by  the  precipitation  of  coloring  matter. 

Hippuric  Acid. — Gregory's  process  for  obtaining  it  is  as  follows  :  The 
fresh  urine  of  cows  or  horses  is  mixed  with  milk  of  lime  in  excess,  boiled, 
strained,  and  evaporated  to  ^  its  original  measure ;  it  is  then  supersaturated 
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with  muriatic  acid,  and  the  oiy.stallized  add  purified  l)y  a^^ain  conibining 
it  with  lime  and  decomposing  with  muriatic  acid. 

The  urine  of  cows  contains  1.3,  of"  horses  .'38  per  cent,  of  liippuric 
acid;  in  putrefied  urine  it  is  changed  to  l)enzoic  acid.  Boiled  with 
(Hhite  acids  or  alkalies,  it  splits  into  benzoic  acid,  C^HgOg,  and  glycocoll, 
Cyi^NO.. 

GlijcocoU,  ghic'm,  or  amido-acetic  acid,  CaH^^XOg,  is  formed  by  the 
action  of  sul})huric  acid  or  potassa  upon  gelatine,  and  is  found  in 
hippuric  and  the  nitrogenated  biliary  acids.  It  occurs  in  colorless  hard 
crystals,  solul)le  in  4.'>  2>!^rts  cold  water  and  in  boiling  diluted  alcohol, 
has  a  faint  acid  reaction,  no  odor,  and  a  sweet  saccharine  taste;  heated 
with  a  concentrated  alkali,  it  assumes  a  bright  fire-red  color  and 
decomposes. 

Bile  is  se^^arated  by  the  liver ;  it  is  a  liquid  containing  about  90  per 
cent,  water,  has  a  strongly  bitter  taste  and  a  yellowish  or  brownish- 
green  color,  and  a  neutral  or  faint  alkaline  reaction.  Its  consistence  is 
due  to  mucus,  its  coloring  matters  produce  iridescence  with  nitric  acid 
and  its  acids,  and  their  acid  derivatives  yield  a  purple  coloration  with 
sugar  and  sulphuric  acid.  We  owe  most  of  our  present  knowledge  of 
the  constituents  of  bile  to  the  researches  of  Prof.  Strecker. 

The  biliary  acids  are  best  prepared  by  precipitating  fresh  bile  with 
acetate  of  lead,  washing  the  precipitate  with  hot  alcohol,  and  decom- 
posing the  residue  by  sulphuretted  hydrogen ;  cholic  acid  is  thus 
obtained.  Taurocholic  acid  is  precipitated  by  subacetate  of  lead  from 
the  mother-liquor  filtered  from  the  above  precipitate  by  sugar  of  lead. 
Hyocholic  acid  is  with  less  trouble  obtained  by  separating  its  soda  salt 
Math  table  salt,  purifying  by  alcohol,  and  decomposing  by  sul23liuric 
acid. 

Impure  cholcde  of  soda,  bilin  of  Berzelius,  has  been  proposed  as  a 
substitute  for  ox-a:all  in  doses  varving  from  5  to  15  grains  3  or  4  times 
daily.  It  is  easily  prepared  by  evaporating  fresh  ox-gall  to  one-half, 
precipitating  slimy  and  coloring  matter  by  alcohol,  treating  the  filtrate 
with  animal  charcoal,  evaporating  and  washing  with  ether. 

The  acids  are  copulated  compounds,  and  split  on  treatment  with  boil- 
ing dilute  acids  or  alkalies  into  their  constituents  as  follows : 

Cholic  acid,  C,mH4o05+HoO  =  Cholalic  acid  +  GlycocoU. 

Hj'ocholic  acid,     C25H40O4+H2O  =  Hyocholalic  acid  +  GlycocoU. 
Taurocholic  acid,  C26H45NSO7+H2O  =  Cholalic  acid  +  Taurin. 

Taurin  or  bilasparagin,  CgH^ISrSOg,  crystallizes  in  large  colorless 
prisms  of  a  cooling  taste;  soluble  in  16  parts  cold  water,  little  in  alco- 
hol ;  it  is  one  of  the  most  stable  compounds,  not  being  decomposed  by 
concentrated  sulphuric  and  nitric  acids. 

When  the  biliary  acids  are  oxidized  by  nitric  acid,  one  of  the  pro- 
ducts is  cholesteric  acid,  CgHj^Oj,  which  is  likewise  obtained  by  the  same 
process  from 

Cholesterin,  CjgH^glljO,  which  is  met  with  frequently  in  the  body  of 
the  higher  animals  and  man,  in  bile,  particularly  in  the  biliary  stones, 
in  the  nerves,  brain,  blood,  yelk,  pus,  and  other  morbid  excretions.  It 
forms  white  shining  scales,  is  inodorous  and  tasteless;  insoluble  in  water, 
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dilute  acids  and  alkalies,  but  soluble  in  alcohol,  ether,  and  solutions  of 
soap  and  the  biliary  acids.  To  detect  it  Avhen  present  in  small  propor- 
tions, and  particularly  when  associated  with  fats,  is  not  without  diffi- 
culty ;  in  the  latter  case  the  formation  of  a  lead  soap  and  its  exhaustion 
by  ether  or  boiling  alcohol  are  advisable. 


8th  Group.     Acids  pertaining  to  Coloring  Matters. 

The  organic  coloring  matters  are  chemical  compounds,  the  character 
of  which  is  not  clearly  ascertained,  except  in  a  few  instances.  All  those 
substances  which  in  their  dry  state  or  in  solution  are  remarkable  for 
decided  coloration  may  be  called  coloring  principles ;  sauguinarina  and 
hydrastia  have  been  thus  classified ;  they  are,  however,  alkaloids,  and 
will  be  treated  of  in  their  proper  place.  Of  the  coloring  matters  in 
the  following  lists,  many  of  those  placed  in  division  a  have  acid  prop- 
erties so  decided  as  to  expel  carbonic  acid;  the  acid  properties  of  others 
are  not  so  easily  recognized,  as  they  frequently  dissolve  in  acids  and 
alkalies  with  different  colors,  and  in  such  solutions  are  readily  affected 
by  atmospheric  oxygen,  particularly  at  high  temperatures.  But  as  far 
as  the  latter  property  is  concerned,  they  are  not  the  only  acids  changed 
in  this  way;  the  whole  group  of  tannins  and  their  derivatives  are 
equally  unstable,  and  probably  even  more  so  than  many  coloring 
acids. 

Most  of  those  which  follow  are  precipitated  by  acetate  or  subacetate 
of  lead,  and  may  be  obtained  in  a  free  state  by  decomposing  such  pre- 
cipitates, diffused  in  alcohol,  by  sulphuric  acid  or  sulphuretted  hydrogen. 
Compounds  may  be  formed  with  alumina,  if  their  mixture  with  a  solu- 
tion of  alum  is  precipitated  by  ammonia ;  such  colored  precipitates  are 
called  lahes. 

(a)  Acids  from  PhcenogamiG  Plants. 

Carthamic  acid,  Cj^HjgOY,  carthamin.     In  Cartliamus  tinctorius ;    amorplious ;    carmine 

red,  with  a  green  metallic  lustre  ;  little  soluble  in  water ;  soluble  in  alcohol. 
Carthaxanthic  acid,  Cg^HgQOjj.     Yellow  extract;  soluble  in  water;  brown  in  contact  with 

air. 
Crocic  acid,  C48H43O31,  polychroite.     In  saffron,  and  in  the  fruit  of  Gardenia  grandiflora; 

brilliantly  red ;  by  HNO3  green,  by  HjSO^  indigo-blue  (tests  for  saffron) ;  soluble  in 

water,  more  in  alkalies,  by  hot  diluted  acids  split  into  crocetin,  Cj^HjsOn,  and  sugar. 
Hottleric  acid,  CnHioO,,  roUlerin.     In  the  hairy  covering  of  the  fruit  of  Eottlera  tinc- 

toria;  brilliant  yellow  crystals;  red  by  alkalies. 
Chrysophanic  acid,  CjoHgOs.     In  senna,  rhubarb,  etc. ;   boracic  acid  does  not  turn  it 

brown.     (See  also  JRhamnin.) 
Xanthorhamnic  acid,  CjaHcigOi^.     In  the  fruit  of  Ehamnus  tinctoria ;  crystalline ;  readily 

soluble  in  water  and  hot  alcohol ;  insoluble  in  ether  •  by  boiling  with  dilute  acids 

yields  rhamnetin,  C22H,oOio,  and  sugar.     (See  Quercitric  Acid.) 
Rhamnoxanthic  acid,  CyiHio^QjfranguUn.     In  the  root  and  bark  of  Ehamnus  frangula ; 

lemon-yellow  crystalline  powder ;  insoluble  in  water  and  ether ;  soluble  in  160  parts 

hot  alcohol ;  in  H2SO4  with  a  ruby,  in  alkalies  with  a  purple  color. 

Loao  or  Chinese  green  is  the  AI2O3  compound  of  Rhamnus  chlorophorus  and  utilis. 
Sap  green  is  prepared  from  the  unripe  berries  of  Rhamnus  cathartica. 
Gentisic  acid,  C28H,qOio.     In  gentian  root.     Yellow  needles;    not  bitter;   soluble  in 

alcohol. 
Sanialic  acid,  0,511,405,  santalin.     In  red  saunders,  Santalum  rubrum ;  microscopic  red 

crystals ;  nearly  insoluble  in  water ;  purple  by  alkalies. 
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Jtnht'ri/lhrir  iiriil,  * '.iii' I41/ '-.'d-  '"  niiiililcr,  llic  r<)<il  of  Iliiliia  lirwiorimi ;  yellow  priMiiH; 
H()liil)le  ill  hot  wuter,  aicnliol,  iiml  cilicr;  with  Al.,(  >3  a  l>ri;;lit  ivil  lake;  is  a  >;liicf>- 
Kide ;  yields  Alkdrin,  ti-Mn'r  acid,  ( '.^,1  !„<  („.  Siililiiiu-d  in  ■iraii^'c-<-()|(>re<l  nrlMiim ;  from 
huliitions,  ill  liiowiiisli-ytllnw  ]>iisiiis  with  llljO;  willi  alkalii-s  ]>m-])le,  with  lime 
and  liaryta  itiiii-. 

Oxjiliziii-ic  (tciil,  ( '1,1  Iff. ),,  IH,,( ),  itiLipiLiiii.  l-'ioin  inaddiT  liy  fermetUation  :  n-d  or  oniUKC 
nci'dlcs;   willi  alkalies  cluiiy  red,  witli  lime  and  liaryta  imrjile  iireeipitates. 

Anrhnxir  "c/'/,  ( 'gj  1.,,/ ),.  In  ancliiisa,  alkanet  root.  I>ee|)  red;  in.MjItiljle  in  water; 
the  salts  purple  or  lilne,  lileached  hy  liirlii. 

Jirazillr  uriil,  ^'.^,.l\^^()^^,  hmziliii.  In  I'la/.il  wood.  Yellowi.sh-red  priHrns;  tKiliihle  in 
alcohol,  ether,  an<l  water;  hy  alkalies  purple. 

Bixic  arid  ('.').  In  annalto  Irom  Itixa  orellaiia;  red,  resinous;  .solnhle  reddi.sli-yellow 
in  alkalies;   indigo-lilue  in  1I.,S(),,. 

C'ttrulir  ('.'),  ( 'i8ll.;4'  ^,  (-'(iriifin.  (  opper-red,  miero.scopic  crystals;  no  cnlor  or  ta.ste;  in- 
soliihle  in  water  and  ether,  Hliyhtiv  in  alcohol  ;  solnhle  in  lixed  and  e.s.seiitial  uils; 
hliiejiN-  J1,,S()^  and  I1,,S().,. 

Qurrctlrir,  iir  Rutiiiir  uctd,  Ci„\lsg(),f,f.  In  (piercilroii  hark,  Kuta  jrraveolens,  CapjiarLs, 
yKsenhis,  Faj^'opyrnm,  and  Jrnmidns;  crystalline,  chrome-yellow,  hitterish  ;  sr.liilile 
in  ah'ohol  and  alkalies,  less  in  water,  little  in  ether;  as  found  in  the  diflerent  j>lant.s, 
it  is  qiiercetin  with  various  proportions  of  the  carhohydrate,  ^iJlyaOn- 

QiD-iretin,  V.,-H^/)j.,.  Crystalline  yellow ;  hy  FeaClj  green ;  prohahly  identical  with 
rhainnctin  and  tiic  following. 

Lntiolic  acid,  ( '.^„I  1 1.|0.,  (?),  lidrolin.  In  French  weld  from  Kcseda  liiteola.  Yellow 
needles  liy  suhlimation;  nearly  insoluhle  in  water. 

2yinjic  acid,  (\^^^\l.,.,()i.,,  tluijiii.  In  Thuja  occidentalis;  lemon-yellow,  astringent ;  solu- 
hle  in  hot  water  and  alcohol;  green  hy  FeX'ly;  it  splits  into  glucose  and  (Imjetin, 
('._,8lli40ie;  its  alcoholic  solution  hy  Fe.jClg  inky,  liy  alkalies  green. 

MaiKjodic  acid,  (-'.iqH^.^Ohj,  Man(/ottli)i.  In  the  rind  of  Clarcinia  Mangostana,  golden- 
yellow  scales ;  tasteless;  insoluhle  in  water,  M'hihle  in  alcohol,  ether,  anil  alkalies; 
l)y  HN()3  oxalic  acid. 

Gauibocjie  acid,  C'.^|,Il23<)4.  In  gamhoge,  amor])lious  yellow  ;  soluhle  red  in  NIIHO  and 
yellow  in  alcohol ;  ^jrecipitated  hy  concentrated  solutions  of  alkaline  salts,  hut  the 
precipitate  soluhle  in  pure  water. 

Pipizaic  acid,  CgiJIoflOg.  In  pipizateo  root,  a  Mexican  cathartic;  readily  soluhle  in 
ahsolute  alcohol  and  ether ;  its  alkaline  salts  purple  and  easily  soluhle  in  alcohol, 
ether,  and  water. 

Scoparic  acid,  C21II22O10,  scoparin.  In  Spartium  scopariuni ;  light  yellow  crystals; 
tasteless,  inodorous ;  solidjle  in  alcohol ;  easily  in  alkalies  and  concenti-ated  acids ; 
hy  CaCL  dark-green ;  precipitates  liy  PbO  salts. 

llixanthic  acid,  (^\.jl\^.f)^y  In  the  leaves  of  Ilex  aquifolium  ;  straw-yellow  needles; 
soluble  in  hot  water  and  alcohol,  insoluble  in  ether ;  with  PbO  yellow  lakes. 

llannatoxylic  acid,  C,5ir,,0„,  hcematoxylin.  In  logwood,  from  Hannatoxylon  r'ampechi- 
aniim.  Yellow  i)risms;  taste  of  liquorice;  little  soluble  in  water;  by  moisture  and 
alkalies  converted  into  Hccinutein,  <.'32H,oO,q;  dark-green  metallic  lustre;  with  bases 
reil,  violet,  or  blue. 

Cuiruiiiic  acid  {?),  cnrcumin.  In  turmeric,  Curcuma  longa ;  yellow  crystals;  slightly 
soluhle  in  water;  soluble  in  alcohol  and  ether,  very  soluble  in  l)enzol;  does  not  sub- 
lime; begins  to  melt  at  165°  C. ;  solutions  are  very  fluorescent;  brown  with  alkalies. 


(b)  Adds  from   Cryptogamic  Plants. 

The  natural  chromogeuic  acids  forni  various  species  of  the  genera 
Lichen,  Nariolaria,  Lecanora,  Rosella,  Gyrophora,  etc.,  are  copulated 
compounds,  colorless,  or  but  slightly  colored,  and  yield  by  boiling  Avith 
water,  alcohol,  or  alkalies,  oiscUic  acid,  CgH.,04  and  another  acid  or 
neutral  compound  which  is  usually  likewise  copulated.  The  former  is, 
by  continuing  the  process,  converted  into  orcinc,  C-H^CX,  Avhich  by 
aunnonia,  moisture,  and  oxygen  yields  the  coloring  matter  orccine, 
C-HjK03  (orceic  acid),  which,  with  ammonia,  furnishes  a  deep  red, 
witli  alkalies  a  violet  or  purple  solution ;  this  is  the  coloring  principle 
of  cudbear  and  archil. 
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Erythric  acid,  CsoHjjOio-  From  Eoccella  tinctoria;  yields  CigHgOg,  and  eiythrin, 
C26H22O10,  which  again  yields  CjeHgOg,  besides  Erythromannite. 

Alphaorsellic  acid,  CgHgO^.     From  a  variety  of  the  same. 

Betaorsellic  acid,  CgHioOg.     From  another  varietv. 

Evernic  acid,  Ci^HigO?-     From  Evernia  prunastri. 

Gyrophoric  acid,  CggHisOis.  From  Gyrophora  pustulata ;  intermediate  product  vm- 
known. 

Litmus  is  obtained  from  lecanora  tartarica  and  some  other  lichens  by 
a  different  process ;  its  coloring  principles  are  probably  derivatives  of 
orcine,  or,  as  Kane  believes,  of  roccellin.  The  following  have  been 
distinguished;  all  are  amorphous  and  little  soluble  in  water,  and  yield 
lakes  of  blue  or  purple  color ;  the  formulas  are  those  of  Kane. 

AzoUtmin,  CgHi^jSTOg ;  deep  brown-red,  soluble  in  alkalies  with  blue 
color. 

Spaniolitmin,  light  red,  insoluble  in  alcohol  and  ether,  soluble  in  al- 
kalies blue. 

Erythrolitmin,  C26H220g,  light  red,  easily  soluble  in  alcohol,  not  in 
ether.     The  hot  solution  deposits  it  in  soft  deep-red  granules. 

Erythrolein,  C18H22O2,  semiliquid;  easily  soluble  in  alcohol  and  ether 
with  dark-red  color,  in  ammonia  purple. 

(c)  Azotized  Vegetable  Coloring  Matters. 

There  are  but  2  of  this  division,  which  have  not  the  least  relation  to 
each  other ;  moreover,  one  is  a  complex  body  never  obtained  in  a  state 
of  purity. 

Indigogen,  CgHgl^O.     In  the  juice  of  various  plants  yielding  indigo. 
Chlorophyll,  C9H9jS'04.     The  green  coloring  matter  of  leaves  and  lierbs. 

Indigogen,  or  Indigo  white,  is  contained  in  the  juice  of  plants  yield- 
ing indigo  in  a  state  of  combination  with  alkalies ;  owing  to  its  prone- 
ness  to  oxidation,  it  is  difficult  to  be  obtained  in  a  state  of  purity. 
During  the  process  of  fermentation  of  the  leaves,  it  is  oxidized  and 
converted  into  indigo  blue,  other  matters  being  separated  at  the  same 
time,  the  whole  constituting  commercial  indigo. 

The  coloring  principle  upon  which  the  value  of  indigo  depends  has 
been  named 

Indigotin,  CgHjXO ;  amorphous,  subliming  in  hexagonal  prisms,  deep 
blue  with  a  tinge  of  purple,  tasteless  and  inodorous ;  insoluble  in  nearly 
all  solvents ;  yields  by  dry  distillation  anilina,  ]SrH3,HCy,  and  empyreu- 
matic  oils. 

Indigo  has  been  used  in  epilepsy,  taken  internally ;  a  portion  is  found 
in  urine  which  deposits  occasionally  a  blue  pigment,  urocyanin,  which 
is  at  least  frequently  identical  with  indigotin.  The  blue  coloring  mat- 
ter of  some  milk  appears  to  be  sometimes  the  same  pigment,  and  may 
then  be  derived  from  plants  containing  indigogen. 

If  indigo  is  exhausted  with  sulphuric  acid,  the  solution  treated  with 
concentrated  solution  of  acetate  of  potassium,  the  precipitate  washed 
with  the  same  solution  to  remove  K2SO4,  and  finally  with  alcohol  to 
extract  KAc,  the  residue  is 

Indigosidphate,  SidpJioccendate  of  potassium,  ov  indigocarmine  in  a 
pm'e  state.     Schnack  calls  the  inctigo-white  indican,  GigHggNOig;   it 
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S])]its  l)y  fold  acids  into  !n(lif/o-/>(iic,  (JJlrSO,  ami  indUjhic'ni^  T',.!  l,,/ ),.. 
Tliroiigh  various  influences  a  number  of  different  coloring  matters  con- 
tained in  the  commeniial  indi<i:o  and  other  com]Ktunds  are  f'oi-ined  ; 
amonii;  the  latter  an;  carhonic,  formic,  acetic,  and  |)ro])ioni(t  acids. 

(Jilorophi/f/  occtn's  in  the  green  parts  of  ])lants  in  the  form  of  Ldol)- 
ulcs  or  gramdes  coni[)osed  of  a  green  membrane  and  semi-li(|nid 
matter,  enveloping  a  starch  granule  (J^r)hm),  or  it  is  a  transparent  color- 
less membrane,  containing  a  green  liquitl  Avith  some  minute  granules. 
It  is  always  accompanied  by  protein  and  waxy  matters,  and  the  true 
coloring  jn-inciple  is  present  only  in  very  niinute  ([uantity,  Avhich  ren- 
ders its  separation  very  difficult.  Its  chemical  relations  arc,  therefore, 
still  somewhat  uncertain. 

Fremy  sujiposes  it  to  consist  of  pit  ylloxanthhi  and  pJu/Uoci/anin,  Avhich, 
being  mixed  in  different  j^roportions,  furnish  the  different  shades  of 
green  in  leaves;  the  latter  is  wanting  in  the  yellow  autunmal  foliage. 

The  yellow  (xanthophtjU)  and  red  (erijthrophi/ll)  coloring  matters  of 
the  leaves  in  autunni  are  products  of  decomposition  of  the  cldorophyll ; 
Wittstein  and  Ferreiu  suppose  both  to  be  Aveak  tannins.  (See  CV-s.^o 
and  XanthotanniG  Add.) 

Xanthein  and  cyanin  are  said  to  be  the  yellow  and  blue  princijiles 
furnishing  all  the  innumerable  shades  of  the  yello^v,  blue,  green,  and 
red  colors,  which  we  admire  in  the  petals  of  flowers ;  they  are  then  in 
combination  with  one  another,  with  various  alkalies  and  acids.  It  has, 
however,  been  proved  that  the  flowers  of  Reseda  luteola,  Capparis 
spinosa,  and  Aesciilus  hippocastauum  contain  c|uercitrin,  and  Hlasiwetz 
suggests  that  other  than  yellow  colors  may  be  due  to  the  same  glucoside 
or  some  derivative.     (See  Amer.  Jour.  Pharm.,  1860,  p.  222.) 

(d)  Ternary  Animal  Coloring  Matters. 

Carmic  acid,  C\  4X1,408.  In  cochineal,  and  probably  in  the  flowers  of  ^lonarda  didyma, 
and  identical  with  rufimaric  acid,  as  by  dry  distillation  oxyphenic  acid  is  obtained ; 
brownish-purple,  friable,  freely  soluble  in  water  and  alcohol,  sparingly  in  ether. 

Euxanthic  or  Purreeic  acid,  HCjiHi-HO,,.  In  purree,  an  East  Indian  pigment  from 
the  urine  of  camels  after  they  have  eaten  the  fruits  of  Mangoscana  mangifera  ;  yel- 
low shining  prisms ;  soluble  in  boiling  water,  more  in  hot  alcohol  and  ether ;  inodor- 
ous, bitter  sweetish  taste ;  salts  yellow,  crystalline,  or  gelatinous. 

(e)  Azotized  Animal  Coloring  Matters. 

Hsematin  or  Hsematosin,  C'44H44iS!'606Fe.  In  the  blood  of  all  vertebrate  animals; 
brownish-red ;  inodorous  and  tasteless ;  insoluble  in  alcohol,  Avater,  and  ether,  solu- 
ble in  acidulated  alcohol,  alkalies,  and  aqueous  solutions  of  the  salts  in  blood. 

Urerythrin  or  Urohsematin?  The  coloring  matter  of  human  urine  ;  dark-red;  insolu- 
ble in  water,  acids,  and  many  salts ;  soluble  in  alcohol,  ether,  chloroform,  and  Avarm 
fresh  urine. 

Bilifuscin,  CigH2QjS'204.  The  brown  coloring  matter  of  bile  and  biliary  concretions ; 
dark-bi'own  Avith  olive-green  tinge ;  little  soluble  in  water,  more  in  alcohol  and 
alkalies. 

The  preparation  of  these  coloring  matters  is  connected  with  many 
difficulties,  and  we  have  even  no  proof  that  they  can  be  separated  wixh- 
out  decomposition  ;  moreover  it  is  likely  that  as  soon  as  they  are  sepa- 
rated from  the  organism,  the}'  commence  to  undergo  alterations  under 
36 
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the  iufluence  of  aii'  and  light.  The  latter  two  of  the  above  syllabus 
are  believed  to  be  derivatives  from  the  coloring  matter  of  the  blood. 

Hcematin  occurs  naturally  together  with  globulin  as  hsemato-globu- 
lin,  and  the  detection  of  blood  in  physiological  and  forensic  analysis  is 
based  partly  on  the  presence  of  the  latter,  partly  on  the  sej^aration  of 
the  former,  or  one  of  its  modifications,  or  the  recognition  of  the  iron. 
It  has  been  proposed  as  a  new  remedy  by  Prof.  Fabourn,  of  Lyons, 
supposed  to  assist  the  formation  of  blood-corpuscles,  and  to  contain  10 
per  cent,  of  iron.  Prepared  by  thickening  the  blood  with  an  inactive 
salt,  subjecting  the  resulting  magma  to  pressure,  extracting  the  press- 
cake  with  alcohol  containing  2  or  3  per  cent,  of  an  acid.  On  neutral- 
izing this  the  hsematosin  separates  in  reddish  flocks,  which  are  to  be 
washed  successively  with  water,  alcohol,  and  ether,  and  on  drying  may 
be  taken  in  powder  or  pill. 

Scematoidine  occm's  in  stagnant  blood,  in  the  form  of  red  or  yellowish- 
red  crystals,  or  is  amorphous,  and  is  insoluble  in  water,  alcohol,  ether, 
alkalies,  and  acids. 

Hcemin  may  be  prepared  from  a  minute  quantity  of  old  or  fresh  blood, 
by  dissoh'ing  it  in  glacial  acetic  acid,  boiling  it  for  a  moment,  and  evap- 
orating a  few  drops  upon  glass.  It  forms  red  or  brown  crystals,  and  is 
insoluble  in  water,  alcohol,  ether,  and  chloroform,  but  soluble  in  potassa. 
The  formation  of  these  microscopic  crystals  forms  now  one  of  the  j^rin- 
cipal  tests  for  recognizing  blood. 

Heller  recognizes  blood  in  urine  by  boiling  it,  when  the  coagulated 
albumen  will  contain  all  the  hsematin.  If  to  the  boiling  urine  some 
potassa  is  added,  the  albumen  is  dissolved,  a  bottle-green  color  is  pro- 
duced, and  the  earthy  phosphates  settle  with  a  brownish  or  blood-red 
color,  showing  a  dichroism  in  green. 

Pathological  liquids  are  mixed  with  some  normal  urine,  and  blood 
spots  are  pre^'iously  dissolved  in  water,  in  alcohol  acidulated  wdth 
HoSO^,  or  in  a  solution  of  sulphate  of  sodium,  when  they  are  treated 
as  before. 

Blood,  if  corjjuscles  cannot  be  recognized,  shows  its  presence  by  the 
odor  of  bm'ning  feathers  when  heated  to  near  redness,  and  by  the  pro- 
duction of  Prussian  blue  when  heated  mth  some  sodium,  and  jDrecipi- 
tating  the  solution  bv  a  salt  of  FeoOg+FeO.  (See  papers  on  the  subject 
in  Amer.  Journ.  Fharm.,  1857,  "p.  30;  1861,  p.  439;  1862,  p.  331; 
and  Ajiier.  Dnigg.  Circular,  1860,  p.  260.) 

The  brown  and  yellow  biliary  coloring  matters  are  recognized  in  the 
alcoholic  alkaline  solution,  which  tm*ns  green  on  the  addition  of  HCl, 
and  blue  by  the  addition  guttatim  of  IIXO3.  The  most  reliable  test  is 
the  change  of  color  which  is  produced  by  HXO3  containing  HXO2 ;  the 
color  passes  then  through  green,  blue,  violet,  red  into  yellow. 
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CHAPTEK    VIII. 

ON  THE  ORGANIC  ALKALIES  OR  ALKALOIDS. 

THE  whole  science  of  organic  cliemistiy  is  comparatively  new,  tiie 
discovery  of  the  existence  of  the  vegetal)le  alkalies,  the  most 
important  class  of  organic  principles,  dating  back  only  to  1817,  when 
Serturner,  a  German  apothecary,  announced  the  existence  of  morphia. 

The  study  of  all  classes  of  organic  bodies  has  since  progressed  rapidly, 
many  discoveries  have  been  announced,  which  have  been  subjected  to 
revision  and  been  superseded  by  others,  and  this  process  is  still  going 
on ;  all  that  the  pharmacologists  can  expect  to  do  is  to  present  the  actual 
state  of  knowledge  upon  the  several  subjects  under  examination,  awaiting 
the  jirogress  of  analytical  and  synthetical  investigation  to  confirm  existing 
views,  or  to  present  others  more  in  accordance  with  the  requii'ements  of 
exact  science. 

In  the  present  uncertain  state  of  chemical  knowledge  in  regard  to  the 
alkaloids,  we  shall  follow  the  classification  indicated  hy  nature  in  her 
morphological  developments,  and  arrange  the  natural  alkaloids  as  the 
other  classes  of  organic  chemical  princij)les  upon  a  botanical  basis ;  those 
of  animal  origin  and  those  produced  by  artificial  j)rocesses  being  grouped 
separately. 

The  alkaloids,  as  a  class,  are  the  most  powerful  of  organic  principles, 
displaying  their  eifects  especially  on  the  nervous  system,  which  they  so 
forcibly  impress  as  to  constitute  many  of  them  virulent  poisons ;  a  few, 
however,  seem  nearly  destitute  of  active  jDroperties.  They  all  contain 
nitrogen,  and,  by  destructive  distillation,  or,  by  heating  with  alkalies, 
evolve  ammonia ;  most  of  them  evince  their  alkalinity  by  restoring  the 
blue  color  to  reddened  litmus,  and  though  not  always  crystalline,  or  even 
solid,  they  combine  with  acids  to  form  definite  salts  which  are  crystalline ; 
the}'  also,  like  the  alkalies  proper,  form  double  salts  with  bichloride  of 
platinum. 

jMost  of  the  alkaloids  are  sparingly  soluble  in  water,  but  dissolve 
freely  in  alcohol,  especially  with  heat ;  some  dissolve  in  ether,  fixed  and 
essential  oils,  and  almost  all  in  benzine,  bisulphuret  of  carbon,  amylic 
alcohol,  and  chloroform,  which  may  be  used  for  their  extraction.  They 
are  nearly  all  precipitated  from  solution,  whether  alone  or  combined  as 
salts,  by  tannic  acid,  which  is  hence,  when  taken  immediately,  one  of 
the  best  chemical  antidotes  for  them,  with  the  excej)tion  of  those  soluble 
in  water ;  they  are  mostly  precipitated  by  alkalies,  in  an  excess  of  which 
many  are  redissolved. 

The  vegetable  alkalies  do  not  exist  free  in  plants,  but  are  generally 
combined  with  peculiar  vegetable  acids.  Certain  natural  families  of 
plants  are  distinguished  by  containing  the  same  or  similar  alkaloids  in 
their  several  species,  while  in  other  instances  the  same  plant  contains  2 
or  more  different  alkaloids.    Opium  contains  1 7,  St.  Ignatius's  bean  and 
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nux  vomica  3,  sabadilla  and  veratrum  3,  while  the  diiFerent  species  of 
cinchona  are  known  to  contain  at  least  4. 

It  is  believed  that  every  really  poisonous  plant  contains  an  alkaloid 
or  neutral  characteristic  principle.  It  is  remarkable  that  the  develop- 
ment of  the  active  principle  is  frequently  only  in  one  organ  of  the  plant, 
and  only  at  a  certain  period  of  its  growth. 

There  is  no  convenient  and  scientific  classification  of  the  organic 
alkalies,  and  their  composition,  which  is  known,  at  least  empirically, 
affords  no  clue  to  their  properties  and  relations ;  indeed,  their  separation 
from  some  of  the  class  of  peculiar  neutral  principles,  though  sanctioned 
by  a  well-known  chemical  distinction,  seems  forced  and  unnatural  when 
we  compare  then"  physical  and  therapeutic  properties,  and  is  constantly 
overlooked  by  writers. 

Considering  the  recent  discovery  of  most  of  this  class,  it  might  be 
expected  that  a  uniform  system  of  nomenclature  would  obtain  in  regard 
to  them.  This,  however,  is  only  measurably  the  case ;  they  are  most 
usually  named  from  the  generic  title  of  the  plants  from  which  first 
derived,  or  from  some  distinguishing  property ;  but  by  many  they  are 
indiscriminately  terminated  by  in  or  ia.  This  practice  is  contrary  to 
the  rule  adopted  by  the  U.  S.  Pharmacopoeia,  appropriating  to  the  neu- 
tral principles  the  former,  and  to  the  organic  alkalies  the  termination 
ine.  Even  the  officinal  alkaloids  are  constantly  misnamed  from  a  disre- 
gard to  this  rule.  In  converting  the  foreign  names  into  our  own  Latin- 
ized form,  some  discrepancies  arise,  as  aconitine  and  aconitia,  applied 
to  the  same  substance. 

The  symbols  used  in  some  Avorks  to  designate  this  class  of  principles 
are  omitted  in  this  as  interfering  with  the  convenience  of  its  mechanical 
execution.  In  these  symbols  the  first  letters  of  the  respective  names 
are  surmounted  by  a  +  sign,  to  designate  the  organic  alkali,  as  in  the 
case  of  acids  the  —  sign  is  employed.  A  sufficient  advantage  does  not 
seem  to  be  secured  by  the  use  of  this  abbreviated  method  to  compensate 
for  its  increased  complexity  and  the  liability  to  mistakes  on  the  part  of 
the  student. 

The  mode  of  preparation  of  the  organic  alkalies  varies  with  their 
habitudes,  and  particularly  according  to  their  solubility  and  that  of  their 
native  combinations.  When  the  native  salt  is  soluble  in  water,  as 
meconate  of  morphia,  and  the  organic  alkali  is  itself  insoluble,  there  is 
no  difficulty  in  its  extraction;  the  simple  addition  of  a  strong  alkali  to 
the  infusion  of  the  vegetable  substance  neutralizes  the  organic  acid  with 
which  the  alkaloid  was  associated,  and  it  is  thrown  down  in  a  more  or 
less  pure  form.  It  more  frequently  happens  that  the  native  alkaloid 
salt  is  not  so  freely  soluble  in  water,  and  then  a  diluted  acid  is  employed 
for  its  extraction ;  so  that  its  salt  with  an  inorganic  acid  is  obtained,  and, 
this  being  decomposed  by  an  alkali,  yields  the  pure  precipitated  alkaloid. 
In  a  large  number  of  cases,  however,  these  simple  methods  of  extraction 
are  quite  useless,  and  complex  processes  are  necessarily  resorted  to. 
Some  of  these  are  founded  upon  the  alkaloid  being  separated  from  its 
associated  principles  bysubacetate  of  lead.  Some  processes  direct  ether, 
benzine,  or  chloroform  as  the  solvent,  wdiich  separates  the  alkaloids  from 
the  other  proximate  principles  present,  and  deposits  them  upon  evapora- 
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tion.     The  volatile  alkaloids  are,  of  course,  prejiared  by  appropriate 
modifications  of  the  process  of  distillation. 

The  use  of  animal  charcoal  for  its  powerful  absorbent  projierties,  and 
the  subsequent  extraction  of  the  alkaloid  by  appropriate  solvents,  is  a 
process  sometimes  resorted  to  with  success. 

It  is  not  intended  to  go  into  detail  on  these  processes  except  in  a 
few  cases,  as  many  of  the  alkaloids  are  seldom  called  for,  and  those 
in  use  are  prepared  almost  exclusively  on  a  large  scale  by  chemical 
manufacturers. 

Chemical  History. — The  study  of  the  native  organic  alkalies  has  not 
as  yet  revealed  their  actual  composition,  the  emjiirical  formulas  only 
being  ascertained  by  our  present  means  of  analysis.  From  their  l^ehavior 
to  tests  we  know  that  they  have  a  certain  relation  to  ammonia,  and  it  is 
by  the  study  of  the  artificial  alkaloids  that  we  are  able  to  form  an  idea 
of  the  real  chemical  nature  of  the  whole  class. 

By  the  destructive  distillation  of  many  nitrogenated  substances,  com- 
pounds are  obtained  containing  nitrogen,  and  having  the  behavior  of 
alkaloids ;  they  are  closely  allied  to  ammonia.  This  base,  though  gen- 
erally classed  among  the  inorganic  compounds,  is,  in  fact,  merely  the  last 
stage  of  decomposition  of  organic  nitrogenated  bodies,  containing  only 
two  elements,  nitrogen  and  hydrogen.  Like  it,  the  compounds  referred 
to  have  strong  alkaline  properties,  in  some  instances  even  stronger  than 
ammonia,  and,  as  already  stated,  like  the  strong  inorganic  alkalies,  readily 
form  crystallizable  double  salts  with  bichloride  of  platinum. 

The  organic  alkalies,  chiefly  on  account  of  their  strong  affinity  for 
acids,  and  of  their  property  of  evolving  ammonia  when  heated  ^^'ith 
caustic  potassa,  have  long  been  viewed  by  some  chemists,  especially 
Berzelius,  as  compounds  of  ammonia  with  other  complex  bodies ;  since 
the  discovery  of  the  artificial  alkaloids,  and  the  investigations  into  their 
constitution,  this  view  has  been  somewhat  modified  so  as  to  consider 
them  as  ammonia,  in  the  composition  of  which  one  or  more  equivalents 
of  hydrogen  have  been  substituted  by  a  radical ;  and  since  this  view  of 
their  composition  has  gained  ground,  the  number  of  the  artificial  alka- 
loids has  been  largely  increased,  and  the  probability  has  been  shown  of 
its  further  increasing  to  a  surprising  extent. 

Among  the  inorganic  compounds,  even  some  metals  are  capable  of 
replacing  one  or  more  equivalents  of  hydrogen  in  ammonia  to  form 
bases,  as  in  the  well-known  instances  of  cuprum  ammoniatum  and 
hydrargyrum  ammoniatum  of  the  Pharmacopoeia  ;  it  now  remains  to 
be  shown  how  the  elements  are  grouped  in  compounds  of  this  nature, 
and  which  of  the  atomic  elements  or  groups  may  be  substituted  for  the 
hydrogen  in  ammonia  to  form  alkaloids. 

Such  substituting  compounds  we  find  among  the  carbo-hydrogens,  such 
as  methyle  CH3,  ethyle  C2H5,  propyle  Cgll^,  butyle  C4H9,  amyle  CgHj^, 
capryle  C6Hj3,  phenyle  (benzid)  CgHg ;  oxygenated  radicals  like  benzoyle 
C7H5O,  cumyle  CioH^^O,  etc. ;  the  elements  forming  hydracids,  bromine, 
iodine,  chlorine,  cyanogen  ;  nitric  peroxide  NO^,  and  a  great  variety  of 
other  elements  and  groups. 

The  newly-formed  compounds  have  an  alkaline  character  as  long  as 
they  correspond  in  composition  with  ammonia.     As  a  general  rule,  the 
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compounds  vrith.  the  radicals  of  tlie  hydracids  have  a  weaker  basic 
character,  which  becomes  less  decided  as  the  number  of  equivalents  of 
these  radicals  is  increased  in  the  alkaloid  :  ^vith  3  equivalents  of  an  ele- 
ment of  the  hvdracid  group,  all  alkalinity  is  lost ;  such  compoimds, 
however,  do  not  correspond  with  ammonia  or  the  oxide  of  anunonitmi 
in  composition.  The  artificial  alkaloids,  after  combining  with  acids,  cor- 
respond closely  in  composition  with  the  ammonia  salts. 


Series  of  Allcaloids  containing  Phenyle,  Q^^,  illustrating  the  foregoing. 


Phenylamina  (anilina) 

Methylanilina  . 

Ethylanilina 

Diethylanilina  . 

Methyl-ethylaniliua 

Chloranilina 

Bichlor anilina  . 

Trichloranilina 

Bromanilina 

lodinanilina 

C^ananilina 

Xitranilina 


C.HgX. 

C10H15X. 

C6H^C1H.,X. 

CgH.CbHoN. 

CgHX'llHo'N. 

CeH^BrH^N. 

CgHJHoX. 

CeH,CyH.,X.t 

CeH.XO,H,X. 


But  it  is  not  only  the  hydrogen  of  XH3  which  can  be  replaced  by 
elements  or  compotmds ;  even  tlie  nitrogen  may  thus  be  substituted  by 
elements,  the  chemical  compounds  of  which  show  a  close  analogy  to  the 
corresponding  compotmds  of  X.  Phosphorus,  arsenic,  and  antimony 
form  with  3H  hydrtirets,  analogous  in  composition  to  XH3,  but  T\ithout 
basic  character.  AVhen  the  hydrogen  is  replaced  by  any  of  the  alcohol 
radicals  methyle,  ethvle,  etc.,  the  compotmds,  like  P(  (1^115)3,  are  weak 
bases,  and  combined  with  1  or  2.0  have  a  stronger  basic  character ;  the 
corresponding  nitrogen  compotmds  XH3O  are  still  unknown.  Strong 
basic  properties  are  met  with  in  the  compotmds  analogous  to  XH^O,  in 
which  4H  are  replaced  by  alcohol  radicals ;  the  oxide  of  stibmethylium, 
Sb(CH3)jO,  for  instance,  is  extremely  caustic,  decomposes  the  salts  of 
ammonia  and  metallic  oxides  like  potassa ;  its  salts  are  bitter,  not  poi- 
sonous, and  isomorphous  with  the  potassium  salts. 

The  chemical  behavior  of  all  the  organic  bases  is  closely  allied  to 
ammonia ;  if  we  omit  tannic  acid,  which  is  not  precipitated  by  XH3, 
but  yields  precipitates  insoluble  in  water,  not  only  with  the  vegetable 
alkalies,  but  also  with  most  netitral  principles  (see  Chapter  IX.),  there 
are  particularly  5  reactions  characteristic  of  this  class : — 

1.  The  residue  of  the  treatment  of  uric  acid  with  nitric  acid  is  of  a 
reddish  color,  and  dissolves  in  armnonia  with  a  beautiftd  ptu'ple,  forming 
murexid.  Precisely  similar  is  the  behavior  of  the  organic  alkaloids, 
though,  from  their  different  composition,  this  color  is  somewhat  altered ; 
nicotia  produces  the  purest  ptu'ple,  anilina  a  more  %aolet  color  (Schwar- 
zenberg). 

2.  Their  behavior  to  Sonnenschein's  test  is  ahke.  ^Tiether  free  or 
combined  with  an  acid,  all  alkaloids  of  the  combination  of  ammonia 

*  Similar  comhinations  are  formed  with  amvle,  butrle,  and  other  earbo-hydrogens. 
t  Chlorine,  bromine,  iodine,  etc.,  in  the  proportion  of  2  atoms,  are  less  basic,  and  where 
3  atoms  enter  into  the  componnd,  it  ceases  to  have  basic  properties. 
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are  precipitated  hj  phospho-molyhdic  acid  with  various  sliades  of  yellow-, 
some  pulverulent,  some  flocculent,  some  voluminoas.     The  followintj- 
exhibits  his  results  : — 
The  precipitate  is  : — 

Light-yellow  and  flocculent  with  morphine,  veratrine,  jervine,  aconitine, 
emetine,  atropine,  daturine,  ethylamine,  diethylamine,  triethylaraine, 
methylamine,  dimethylamine,  trimethylaniine,  and  aniline. 

Light-yelloiv  and  voluminous  with  caffeine,  theobromme,  conine,  nicotine. 

Light-yellow  and  jmlverulent  with  mercuramine. 

Yellowish-white  and  flocculent  v^'ith  quinine  and  cinchonine. 

Yellowish-white  and  voluminous  with  strychnine. 

Brownish-yellow  and  flocculent  with  narcotine  and  piperine. 

Brownish-yellow  and  voluminous  with  codeine. 

Ochre-yellow  and  flocculent  with  brucine. 

Dirty-yellow  and  flocculent  with  berberine. 

Orange-yellow  and  flocculent  with  colchicine. 

Sulphur-yellow  and  flocculent  with  sinamine. 

Lemon-yellow  and  flocculent  with  quinoline. 

Lemon-yellow  and  pulverulent  with  solanine. 

3.  Another  very  important  test  for  the  discovery  of  the  alkaloids  is 
Scheibler^s  phospho-tungstate  of  sodium. 

The  reagent  is  prepared  by  adding  phosphoric  acid  to  tmigstate  of 
sodium,  and  has  been,  as  far  as  experiments  performed  on  dogs  are  reli- 
able, recommended  as  an  antidote  to  poisonous  alkaloids,  with  which  an 
insoluble  compound  is  formed,  that  cannot  be  assimilated. 

These  precipitates  are  all  insoluble  or  nearly  so  in  water,  alcohol, 
ether,  and  in  diluted  mineral  acids,  with  the  exception  of  phosj^horic. 
Concentrated  niti^ic,  acetic,  tartaric,  citric,  and  oxalic  acids  dissolve  them 
on  boiling,  separating  them  again  on  cooling ;  citric  acid,  however,  easily 
reduces  the  phospho-molybdic  acid.  Caustic  alkaKes,  their  carbonates, 
borates,  phosphates,  tartrates,  and  acetates,  dissolve  the  precipitates, 
some  separating  again  the  organic  alkali.  The  oxides  of  the  eaitliy 
metals,  silver  and  lead,  and  their  cai'bonates  gradually  decompose  them, 
hberating  the  base.  .00007  gramme  of  strychnia  in  one  cubic  centi- 
metre of  solution  is  \qy\  plainly  precipitated.  A  solution  containing 
^^J  2W0  0^  P^^  ^^  strychnia  is  rendered  opalescent. 

Asparagin,  sinapolin,  urea,  hydrocyanic,  hippuric,  uric,  and  similar 
acids,  and  nitrogenous  bodies,  digitalin,  meconin,  and  similar  organic 
neutral  principles  are  not  precipitated. 

4.  Similar  in  its  behavior  to  the  alkaloids  is  Schultze's  test-lic^uid, 
which  is  prepared  by  adding  pentachloride  of  antimony  to  phosphoric 
acid ;  the  precipitates  are  usually  white  and  flocculent,  and  insoluble  in 
diluted  acids. 

5.  The  fifth  general  test  for  alkaloids  is  that  of  Prof.  F.  F.  Mayer, 
who  uses  iodo-hydrcwgi/rafe  ofj)otassium,  or  rather  a  solution  of  corro- 
sive sublimate  in  iodicle  of  potassium.  It  precipitates  ammonia  only  in 
the  presence  of  free  allvali,  but  the  vegetable  alkalies  are  precipitated 
from  neutral  alkaline  and  acid  solutions,  and  the  precipitates  are  solu- 
ble in  alcohol.  In  recommending  this  test  for  the  C|uantitative  deter- 
mination of  alkaloids  in  pharmaceutical  preparations.  Prof.  Mayer 
observes  that  aconitine  and  berberine  require,  for  complete  precipitation, 
1  equivalent ;  atropine,  str^'chnine,  brucine,  narcotine,  and  veratrine,  2 ; 
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morpliine  and  conine,  3 ;  nicotine,  4 ;  and  tiie  cinchona  alkaloids,  6  equiv- 
alents of  mercury.     (See  Proc.  Aiiier,  Fharm.  Assoc,  1862,  p.  238.) 

For  chemico-legal  analyses,  Sonnenschein  proposes  the  following 
easy  way  of  detecting  the  alkaloids.  The  substances  are  treated  with 
w^ater  strongly  acidulated  with  muriatic  acid  several  times  until  ex- 
hausted, evaporated  at  about  90°  F.  to  a  thin  syrupy  consistence,  diluted 
wdth  water,  after  standing,  filtered ;  precipitated  bv  phospho-molybdic 
acid  in  excess,  the  precipitate  Avashed  with  water  on  a  filter,  acidulated 
with  nitric  and  phosph(3-molybdic  acid,  mixed  with  hydrate  of  baryta 
to  alkaline  reaction,  and  heated  in  a  flask  with  a  tube  attached  to  collect 
ammonia  and  other  volatile  bases  in  muriatic  acid.  The  residue  is 
treated  with  carbonic  acid,  evaporated,  exhausted  with  alcohol  and 
evaporated ;  if  necessary,  recrystallized  to  purify  the  bases. 

The  phospho-molybdic  acid  is  prepared  by  precipitating  molybdate 
of  ammonia  with  phosphate  of  sodium,  the  yellow  precipitate  is  well 
washed  with  water,  suspended  in  water,  and  dissolved  by  carbonate  of 
sodium,  evaporated  and  heated  to  expel  ammonia ;  if  reduction  should 
take  place,  it  is  moistened  with  HNO3,  and  again  heated  to  redness ; 
the  mass  is  then  dissolved  in  warm  water  and  mixed  with  HNO3  to 
strong  acid  reaction,  and  diluted  to  10  times  the  weight  of  the  dry  salt; 
after  filtering  it  has  a  golden-yellow  color ;  it  must  be  preserved  against 
ammoniacal  vapors. 

Besides  the  method  by  phospho-molybdic  acid  as  above,  the  follow- 
ing older  method  of  testing  for  the  alkaloids,  first  proposed  by  Stas, 
has  been  more  frequently  tried  and  found  successful : 

The  substance  is  mixed  Avith  tAvice  its  A\'eight  of  pure  strong  alcohol 
and  a  little  tartaric  or  oxalic  acid,  and  heated  to  160°  to  165°  F.,  after 
cooling,  filtered,  Avashed  Ayith  strong  alcohol,  and  the  liquors  CA^aporated 
below  95°  over  sulphuric  acid  or  in  a  current  of  air ;  the  remaining 
aqueous  liquid  is  passed  through  a  AA^etted  filter  to  separate  fats,  and 
again  CA'aporated  to  near  dryness ;  the  product  is  exhausted  Avith  cold 
95°  per  cent,  alcohol,  evaporated,  dissoh'ed  in  A^ery  little  Avater,  bicarb, 
sodium  or  potassium  added  until  carbonic  acid  ceases  to  be  CA'oh^ed,  and 
agitated  with  4  or  6  times  its  measure  of  rectified  ether  free  from  oil  of 
wine.  The  residue,  after  cA^aporation  of  some  of  the  ethereal  solution, 
shows  the  jDi'esence  of  either  a  liquid  or  solid  alkaloid.  If  the  former, 
the  ether  is  shaken  AA'ith  a  little  of  a  strong  solution  of  caustic  soda  or 
potassa,  decanted,  the  residue  AA^ashed  AAdth  ether,  the  liquids  mixed  AAath 
a  little  diluted  HgSO^.  This  ether  then  contains  the  animal  substances, 
the  water,  the  salts  of  nicotine,  conine,  and  ammonia ;  sulphate  of  conine 
is  slightly  soluble  in  ether.  The  aqueous  solution  is  decomposed  by 
potassa  and  agitated  AAdth  ether,  the  ether  eA''aporated  spontaneously ;  to 
get  rid  of  all  traces  of  ammonia,  the  residue  is  placed  for  a  moment  in 
vacuo  OA^er  H2SO^.  Conine  and  nicotine  may  be  easily  distinguished  by 
their  odor ;  conine  is  insoluble,  nicotine  soluble  in  AA^ater.  In  AA^ater  mixed 
with  conine,  a  fcAV  drops  of  chlorine  water  produce  a  Avhite  precipitate. 

If  the  alkaloid  be  solid,  the  ethereal  solution  is  treated  Avith  soda  or 
potassa,  decanted,  AA^ashed  AAdth  much  ether,  CA^aporated,  dissoh^ed  in  a  little 
alcohol,  eA'aporated,  dissoh^ed  in  a  Avater  acidulated  AAdth  HjSO^,  evap- 
orated in  A'acuo  or  over  sulphuric  acid,  treated  Avith  pure  carbonate  of 
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potassium,  then  with  absolute  alcohol,  which,  on  evaporation,  yiokls  the 
alkaloid  crystallized.  If,  after  the  decomposition  by  an  allcali,  the  addi- 
tion of  ether  is  delayed,  morphine,  Avhicli  immediately  after  precipitation 
is  more  soluble,  becomes  crystallme,  and  ether  then  takes  up  but  traces 
of  it;  alcoholic  ether,  however,  takes  up  large  quantities  of  morphine. 
Otto  therefore  advises  to  add  more  soda  to  the  washed  (with  ether)  solu- 
tion to  prevent  crystallization  of  morphine,  then  add  muriate  of  ammo- 
nia, when,  on  evaporation,  all  morphine  will  crystallize  out. 

The  volatile  alkaloids,  besides  being  obtained  by  means  of  ether,  are 
obtained  by  distilling  the  aqueous  acid  solution  with  soda. 

Uslar  and  J.  Erdmann  obtain  the  alkaloids  in  a  nearly  pure  state,  by 
decomposing  the  acid  infusion  with  an  alkali  and  shaking  witli  amylic 
alcohol,  from  which  the  base  is  extracted  by  agitating  it  with  much 
water  acidulated  with  muriatic  acid.  This  method  is  recommended  for 
obtaining  these  bodies  for  forensic  purposes  or  from  the  plants  contain- 
ing them.     (See  Amer.  Jour.  Pharm.,  1862,  p.  354.) 

Meconic  Acid, — For  the  detection  of  opium,  it  is  not  necessary  to 
isolate  the  organic  alkalies,  since  the  reaction  of  meconic  acid  with  ses- 
quichloride  of  iron  is  unmistakable  evidence  of  its  presence.  The  sub- 
stance is  treated  with  alcohol  and  a  few  drops  of  muriatic  acid,  evap- 
orated, dissolved  in  water,  filtered,,  boiled  with  excess  of  magnesia, 
filtered,  acidulated  with  muriatic  acid,  and  a  solution  of  sesquichloride 
of  iron  added ;  a  deep  brown-red  coloration  which  is  not  affected  by 
terchloride  of  gold  indicates  the  presence  of  meconic  acid. 


1.  Syllabus  of  Natural  Quaternary  Alkaloids. 

Ranuncidacece. 

A        ..        -.y       T,  r  Aconiti  folia.  f  Aconitine,  CsoHi^NO,,. 

Aconitum  Napellus.      ^    |  ^^^^.^.  ^.^^-^^  jj  ^_  p  |  Napelline.      '  ?''       "" 

Delphinium  staphisagria.    Staphisagria,  U.  S.  P.  Delphinine,  Cj^HsgNOg. 

Delphinium  consolida.         Delphinium.  Staphisaine,  C]6H23N02. 

TT  J      .L-    /-I       J       •  r  Hydrastis.  (  Hvdrastine.         ? 

Hydrastis  Canadensis.       |  ^^^^^^  ^^^^^  ^  ^_  p  j  g -.bei-ine,  C,oH,,N04. 

Helleborus  niger.  Helleborus.  '  Helleborine.         ? 

Coptis  trifolia.  Coptis,  Gold  thread.  "J 

Coptis  Teeta.  Mahniira.  >  Berberine,  C20H17NO4. 

Xanthorrhiza  apiifolia.        Xanthorrliiza  (Yellow  root) .  J 

Menispermacece. 

Chondodendron  tomento-  \  pj,j,p5j,„    U  S   P  I  Cissamiaeline.     Identical  with 

sum.  J  )      •     ■     •  I      Berberine. 

Anamirta  cocculus.  Cocculus  Indicus.  Menispermine,  CigHjiNgOj. 

Cocculus  palmatus.  Calumba,  U.  S.  P.  "1 

Coscinium  fenestratum.        Columbo  wood.  >  Berberine,  C20H17NO4. 

Menispermum  Canadense.  Yellow  parilla.  J 


A.nonacece. 
Codocline  polycarpa.  Berberine. 

Be7'bei'iclacece. 
Berberis  vulgaris.  Barberry  root.  )  "R    -1     •'     '     ^°    ^^       *' 

JefFersonia  diphylla.  Twinleaf.  1  "r    1      • 

Podophyllum  peltatum.       Podophyllum,  U.  S.  P.  J  -t^eroerme. 
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1.  Syllabus  of  Natural  Quaternary  Alkaloids — (Continued). 


Papaveracece. 
Papaver  somniferum.  Opium,  L^  S.  P. 


Sanguinaria  Canadensis.      Sanguinaria,  U.  S.  P. 
Chelidonium  majus.  Celandine. 


Glaucium  luteum. 


Horn  poppy.    (The  herb.) 
FumariacecB. 


Corydalis    fabacea,  bul-  "J 

bosa,     tuberosa,  and  >  Turkey  corn,  etc. 

formosa.  ) 

Fumaria  officinalis.  Fumatory. 


Viola  odorata. 
Anchieta  salutaris. 


Theobroma  cacao. 


Camellia  Thea. 


Violacece. 
Viola. 


Sterculiacece. 

Chocolate  nut. 

Ternstrcemiacece. 

Chinese  tea. 


PauUinia  sorbilis. 

Pilocarpus. 
Peganum  harmala. 


Sapindacece. 

Guarana. 
Rutacece. 

Pilocarpus  pennatifolius. 
Harmel  rue. 
XanthoxylumClavaHer- 1  ^^^^^  j^^j^^  ^^.^^^^^  ^^^^^ 

AquifoliaeecB. 
Ilex  Paraguayensis.  Paraguay  tea. 

Leguminosce. 
GeofFroya  Jamaicensis.         Jamaica  cabbage-tree  bark. 
Geoffroya  Surinamensis.      Surinam  cabbage-tree  bark. 
Baptisia  tinctoria.  Wild  indigo. 

Physostigma  venenosum.     Physostigma,  U.  S.  P. 


Morphine,  C^HigNOsHaO. 
Narcotine,  CH^jNO^. 
Codeine,  CigHaiNOsHp. 
Thebaine    (para  morphine), 

Narceine,  C23H29NO9. 
Pseudomorphine  (Plior- 

mine),  C1-H19XO4. 
Papaverine,  CjoHj^NO^. 
Rhoeadine,  CjiHjiNOg. 
Cryptopine,  C2iH23^05' 
Lanthopine,  CjsHjgNO^. 
Meconidine,  C21H23NO4. 
Laudanine,  CoqH'js^Os. 
Codamine,  C19H23NO3. 
Deuteropine,  CooH^i^Os- 
Laudanosine,  C21H27XO4. 
Protopine,  C2oHj9iSJ05. 
Hydrocotarnine,  CuHjsNOs. 
Apomorphine,  Cj^Hj-NOj. 
Opianine,  C2iH2,N07. 
Opinine  or  Porphyroxine. 
Gnoscopine,  C34H36N2O1,. 
Sanguinarine,  C19HJYNO4. 
Chelerythrine,  identical  with 

sanguinarine. 
Chelidonine,  CtgHj-NjOs. 
Glaucine.  ? 

Gaucine.  ? 


Corydaline,  CjoHjgNO,. 
Fumarine.  ? 


Violine. 
Anchietine. 


Theobromine,  C7H8N4O2 


Theine,  identical  with  caf- 
feine. (See  AquifoliaeeoB 
and  Cinchonacece. 


Pilocarpine,  CiiHi6N202 
Harmaline,  C,3Hi4N20. 
.  Harmine,  C13H12N2O". 

Berberine,  C2iH,9N05. 


Caffeine.     (See  Cinchonacece.) 

Jamaicine.  ? 

Surinamine.         ? 
Baptisine.  ? 

Physostigmine,  CisHajNsO^ 
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1.  Syllabus  of  Natural  Quaternary  Alkaloids — (Continued). 


Umbdliferce. 

Conium  maculatum.  Conium,  U-  S.  P. 

JEthusa  cynapium.  Fool's  parsley. 

Cucurbitacece. 
Trianosperma  ficifolia.        Tayuya. 

Monimiacem. 
Atherosperma     moscha-  )  rpi     1^,1^ 

Erythroxylacece. 
Erythroxylon  coca.  Coca  leaves, 

Oinchonacece. 

Various  Peruvian  barks  1  ri-     i,  rr  c»  r> 

f  ,1  r--     u         )■  Cinchona,  U.  S.  P. 

of  the  genus  Cinchona.  J  ' 


Jaen  and  Cusco  bark.  "| 
Para  bark.  ! 

Pitaya  bark.  j 

Carthagena  bark.        J 


Unofficinal  barks. 


Cephaelis  ipecacuanha. 
Coflfea  Arabica, 


Ipecacuanha,  U.  S.  P. 
Coffee. 


Compositce. 
Eupatorium  cannabinum.    Water  hemp. 

Loganiacece, 


Strychnos  nux  vomica. 
Strychnos  Ignatia. 

Urari  or  Curare. 


Nux  vomica,  U.  S.  P. 
Ignatia,  U.  S.  P. 

Arrow  poison. 


Verbenacece. 
Vitex  Agnus  castus.  Chaste  tree. 


Conhydrine,  CjIIj^NO.  fSee 
Conine  among  the  Ternary 
Alkaloids.) 

Cynapine.  ? 


Trianospermine  ? 


Atherospermine,  C30H40NO5. 


/  Cocaine,    Ci^H2iN04.      (See, 
\      also,  Ternary  Alkaloids.) 


f  Quinine,  C20H24N2O2. 

Quinidine,  C20H04X2O2. 

Cinch  onine,  C^o^u^-fi- 

Cinchonidine,  C2oH24^20- 

[Important    and    only   ones 
I        used    medicinally    or    as 
1^       commercial  articles.] 
'  Quinamine,  C,9H24N202. 

Quinidamine,  C19H24N2O2. 

Homoquinine    or    Attraqui- 
nine.  ? 

Cinchonamine.    ? 

Paytine,  C2iH24N20H20. 

Homocinchonine,  C19H22N2O. 

Homocinchonidine, 

C,9H22N20. 

Cusconine,  C23H26N2O42H2O, 

Cusconidine.        ? 

Aricine,  C,3H,gN204. 

Paricine,  CigHisNgO. 

Paytamine.  ? 

Dihomocinchonine.     ? 

Dicinchonine,  C4oH48]Sr^02. 

Diquinidine,  C40H46N4O3, 
I  Javanine.  ? 

[  Cincholine.  ? 

Emetine,  C3oH4^]!Sr208. 
/  Caifeine,  Theine, 
\     CsH,oNAH20. 


Eupatorine  ? 


(Strychnine,  C21H22N2O2. 
Brucine,  C23H26N2O4. 
Igasurine,  C22H26N2O4. 
Curarine.  ? 


Castine. 
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1.  Syllabus  of  Natural  Quaternary  Alkaloids — (Continued). 


ConvolvulaeecB. 
Convolvulus  Scammonia.     Scammonium,  Z7.  S.  P. 

Solanacece. 

Solannm  dulcamara  and  |  33^^^^^^^^,      ^  ^_  p 
other  species.  '  ' 


i 


Atropa  belladonna. 
Datura  stramonium 


Belladonna,  U.  S.  P. 

Stramonium,  U.  S.  P. 

Hvoscvamus   nicer   (and     Hyoscvamus,  Folium,  and 

albus).  "  Semen,  U.  S.  P. 

Capsicum  annuum.  Capsicum,  U.  S.  P. 

Ewphorbiacece. 

Buxus  sempervirens.  Boxwood. 

Croton  tiglium.  Croton  seed. 

Euphorbia  officinarum.        Euphorbium. 


Convolvuline.      ? 


r  Solanine,  C43H7,N06. 
\  Dulcamarine.       ? 
f  Atropine,  C17H23NO3. 
\  Belladounine.      ? 
f  Daturine,      identical 
\      atropine. 


with 


Nectandra  Rodiei. 


Lauracece. 

Bebeeru  bark. 


PiperacecE. 

Piper  nigrum    (longumlp.  ^  g  p 

and  album).  J       ^    ' 

Piper  caudatum.  Cubeba  Clusii. 


Veratrum  album,  sabadilla 
viride. 

Colchicum  autumnale. 


3IelanihaeecB. 

Veratrum  album. 
Veratrum  viride,  U.S. P. 
Sabadilla,  U.  S.  P. 
Colchicum,  U.  S.  P. 


Palnice. 


Cocos  lapidea. 


Hyoscyamine,  C15H23NO3. 
Capsicine.  ? 


Buxine  =  Bebeerine. 
Crotonine.  ? 

Euphorbine.        ? 


/  Bebeerine,  C18H21NO3. 
1  Sepeerine.  ? 


Piperine,  C34H38N2O6. 


Veratriiie,  CgjHgjNjOg. 
Sabadilline,  C34H53NO8 
Jervine,  C3gH46N203. 
Colchicine.  ? 


Ajjirine. 


2.  Syllabus  of  Artificial  Quaternary  Alkaloids. 


Quinicine. 


Cinchonicine. 

Tropine.  ? 

Porphyrharmine.     ? 


From  quinine  and  quini- 
dine. 


J  From     cinchonine     and 
(.      cinchonidine. 

From  atropine. 

J  From     harmaline      and 

\      harmine. 


'  Quinicine,  C20H24N2O2. 
Quinamicine,  C,gH24N202. 
Quinamidine,  C19H24N2O2. 
Protoquin  amicine, 

C„H2oN202. 

_  Apoquinamine,  0x91122^20. 
Cinchonicine,  C20H24N2O. 
Homoci  n  chonicine, 

C,9H2,N20. 
Hvdrocinchonicine, 
C20H26N2O. 


3.  Native  Ternary  Alkaloids. 

Legum  inosce. 
Spartium  scoparium.  Scoparius,  t/l  ;S.  P.,  Broom.      Sparteine,  CJ0H26N2. 


ARTIFICIAL    TERNARY     ALKALOIDS. 
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3.  Syllabus  of  Native  Ternary  Alkaloids — (Continued). 

Umhelliferce. 

i  Conine,  C'gHijX. 
Methylconine,  CgHjyN. 
Etliy  leonine,  CiijH,giSr. 
Cicuta  virosa.  Water  hemlock.  Cicutine.  ? 

Chajrophyllum  bulbosum.    Cowparsley.  Chserophylline.     ? 


Rubiacete. 


Araribe  rubra. 


Erythroxylacece. 
Erythroxylon  coca.  Coca  leaves. 


Aribine,  CooH^nN. 


Hygrine.         ? 


Lobeliacece. 
Lobelia  inflata.  Lobelia,  U.  S.  P.  Lobeline. 

Solanacece. 
Nicotiana  tabacnm.  Tabacum,  U.S.P.  Tobacco.        Nicotine,  CjoHyNj. 

Euphorbiacece. 


Mercurialis  annua. 


Pyrus  communis. 


Rosacece. 

{Flowers  Sorbus  aucupa- 
ria,  Crataegus  mono- 
gyna  and  oxycantha. 


Mercurialine. 


Chenopodiacece. 
Chenopodium  vulvaria.       Herb. 


Secale  cornutum. 


Fungi. 

Ergota,  U.  S.  P. 


Secaline, 

or 
Propylamine, 


NCHo 


J 


Ecboline.  Obtained  by  precipitating  cold  aqueous  infusion  of  ergot  with  acetate  of 
lead,  precipitating  lead  with  HjS,  filtering  and  concentrating,  then  precipitating  with 
HCl  until  no  further  precipitate  falls,  and  filtering.  The  muriate  thus  obtained  is 
decomposed  by  phosphate  of  silver ;  the  chloride  of  silver  and  excess  of  phosphate 
are  filtered  out,  and  lime  added  to  neutralize  the  phosphoric  acid  combined  with  the 
ecbolina,  and  the  lime  removed  by  COj.  The  liquid  is  then  concentrated  with  a 
gentle  heat. 

Ergotine.  Obtained  by  treating  the  liquid  left  by  precipitating  with  HCl  with  plios- 
pho-molybdic  acid,  washing  the  precipitate  obtained,  and  suspending  it  in  water  with 
an  excess  of  carbonate  of  barium  until  the  yellowish  color  has  changed  to  pure  white, 
with  the  evolution  of  COg.  It  remains  only  to  evaporate  gently  to  obtain  the  ergo- 
tine.— Amer.  Jour.  Pharmacy,  1864,  p.  193. 

4.  Artificial  Ternary  Alkaloids. 

(a)  By  Decomposition  of  Native  Alkaloids,  mostly  ivith  Potassa  or  other  Alkalies. 

Conine,  CgHjsN.     From  conhydrina  by  anhydrous  phosphoric  acid. 

Ethylamine,    C2H5H2N.     From  narcotine  ;   thin  colorless   liquid,  boiling  at  66°  F. ; 

strong  ammoniacal  odor ;  burning  with  a  yellow  tiame  ;  miscible  with  water ;  strong 

base. 
Propylamine,  C3H9N.     From  narcotine  and  codeine.     (See  Secaline.) 
Methylamine,  CHglSr.     Fi'om  narcotine,  codeine,  morphine,  caffeine  by  potassa ;  a  lique- 

fiable  gas,  ammoniacal  odor ;  very  soluble  in  water ;  burns  with  a  yellow  flame ; 

strong  base. 
Piperidine,  C5H11N.     From  piperine  by  a  mixture  of  soda  and  lime. 
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(b)  From  Alkaloids,  and  in  Coal- Tar. 

Lepidine,  CjHglS".     From  cinchonine  by  potassa ;  colorless  oil ;  distils  at  500°. 

Pyridine,  C5H5N.     Like  former  ;  distils  at  242°  ;  soluble  in  water. 

Lntidine,  CjHgN.  Like  former ;  distils  at  310°  ;  aromatic  oil  separated  from  its  aqueous 
solution  by  beating. 

Pyrroline,  C^HgN.  Like  former  ;  distils  at  271°  ;  agreeable  etbereal  odor  ;  colors  pine- 
wood  moistened  witb  HC'l  carmine  I'ed ;  turns  red  witli  HNO3. 

Cliinoline,  Quinoline,  or  Leucoline,  CgH^jS".  From  quinine,  cincbonine,  strychnine, 
berberine  by  potassa ;  oily ;  disagreeable  bitter-almond  odor ;  distils  at  462° ;  dis- 
solves much  water,  in  which  it  is  little  soluble. 

Picoline,  CgH-N.  From  piperine  and  cinchonine  by  potassa ;  distils  at  275°  ;  pine-wood 
is  colored  yellow. 

(c)  From  other  Sources. 

Toluidine,  C7H9N.     From  nitrotoluol  by  NHg  and  HjS;  from  oil  of  turpentine  by 

HNO3  and  KHO ;  little  soluble  in  water,  easily  in  other  solvents ;  liquid  at  104° ; 

boiling  at  388°  ;  intensely  yellow  with  pine-.wood. 
Aniline,  CgH-X.     From  coal-tar ;  from  indigo  by  KHO  ;  from  nitrobenzol  by  HjS  and 

KH4S,  etc. ;  vinous  odor ;  aromatic  taste  ;  boiling  point  360°  ;  by  HNO3  deep  blue  ; 

yields  picric  acid.     Synonyms  :  crystallin,  benzidamin,  phenylamin. 

Aconitina.     {Aeonitine.  C30H47NO7.) 

The  outlines  of  the  process  for  preparing  this  alkaloid  are  as  follows : 
48  troyounees  of  aconite  root  in  moderately  fine  powder  are  exhausted 
by  alcohol,  the  alcohol  is  distilled  oif  until  a  pint  remains  behind,  which 
is  diluted  with  a  pint  of  distilled  water,  to  which  IJ  fluidounces  of 
dilute  sulphuric  acid  has  been  added.  The  fixed  oil  and  resin,  which 
separate  on  standing,  are  now  removed  from  the  liquid,  and  this  is 
evaporated  to  4  fluidounces ;  this  is  washed,  after  cooling,  by  agitation 
and  decantation,  with  6  fluidounces  of  stronger  ether  to  remove  the 
remainder  of  the  fixed  oil  and  resin.  Stronger  water  of  ammonia  is 
now  added  in  slight  excess,  and  the  mixture  is  three  times  successively 
agitated  with  6  fluidounces  of  stronger  ether;  the  ethereal  solutions, 
after  decantation,  are  mixed,  and,  in  a  porcelain  capsule,  evaporated 
spontaneously  to  dryness.  The  dry  residue  is  reduced  to  powder,  and 
kept  in  well-stopped  bottles. 

Aconitine,  thus  prepared,  is  a  yellowish-white  powder,  without  smell, 
and  of  a  bitter  acrid  taste,  accompanied  Avith  a  sense  of  numbness.  It 
melts  at  a  moderate  heat,  and,  at  a  high  temjDerature,  is  decomposed  and 
entirely  dissipated  with  the  smell  of  ammonia.  It  requires  150  parts 
of  cold  and  50  parts  of  boiling  water  for  solution,  and  is  readily  dis- 
solved by  alcohol,  ether,  and  chloroform.  It  neutralizes  acids,  forming 
with  them  uncrystallizable  salts. 

By  this  process  aconitine  is  obtained  in  an  impure  state,  though  suf- 
ficiently pure  for  medicinal  purposes.  Even  when  pure  it  crystallizes 
with  great  difficulty.  Its  salts  are  readily  soluble  in  water  and  alcohol, 
and  are  precipitated  by  bichloride  of  mercury,  terchloricle  of  gold,  and 
sulphocyanide  of  potassium,  but  not  by  bichloride  of  platinum ;  solution 
of  iodine  produces  a  brown-red  precipitate ;  concentrated  sulphuric  acid 
colors  it  yellow,  afterwards  violet ;  with  nitric  acid  it  produces  a  color- 
less solution. 

Aconitine  is  one  of  the  most  virulent  of  poisons,  and  extreme  caution 
is  necessary  if  used  internally.     Externally  applied,  it  produces  on  the 
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skin  a  prickling  sensation  followed  by  numbness  and  a  feeling  of  con- 
striction. Its  principal  use  is  in  cases  of  neuralgia,  in  ointment  made 
by  triturating  the  alkaloid  first  with  a  little  alcohol  or  oil,  and  then 
with  an  unctuous  vehicle.  From  a  |  to  2  grains  are  added  to  1  drachm 
of  the  ointment.  The  galenical  preparations  of  aconite  perhaps  ans-wer 
every  useful  ]3urpose  to  which  aconitine  can  be  ai:>plied,  and  it  is  prol^ably 
for  this  reason  it  was  omitted  from  the  Pharmacoi^oeia. 

Ncvpelline  occurs  in  the  genus  Aconitum,  with  aconitine  in  very  small 
proportion.  It  may  be  obtained  from  the  crude  aconitine,  ^vhicli  is  treated 
with  a  little  ether ;  the  residue  is  dissolved  in  absolute  alcohol,  precijji- 
tated  by  acetate  of  lead,  and  the  filtrate  treated  with  sulphuretted  hydro- 
gen, then  with  carbonate  of  potassium,  evaporated,  exhausted  by  absolute 
alcohol,  and  decolorized  by  animal  charcoal.  It  is  a  white  electrical 
powder,  of  a  bitter,  afterwards  burning  taste ;  pure  ether  dissolves  it 
with  some  difficulty.  It  is  distinguished  from  aconitine  by  not  being 
precipitated  by  ammonia  from  its  diluted  solution  in  muriatic  acid,  and 
by  being  more  soluble  in  dilute  alcohol  and  water. 

Delpkine,  C24ll3gN02.  —  The  alcoholic  extract  of  the  seed  of  del- 
phinium staphisagria  is  treated  with  dilute  sulphuric  acid,  precipitated 
with  an  alkali,  again  dissolved  in  diluted  sul23huric  acid,  the  coloring 
matter  precipitated  by  a  few  drops  of  nitric  acid,  and  the  alkaloid  by 
potassa ;  it  is  then  obtained  by  evaporation  of  its  solution  in  absolute 
alcohol.     One  pound  yields  about  one  drachm. 

It  is  a  light-yellowish  or  white  powder ;  its  taste  is  burning,  acrid, 
very  persistent  in  the  throat ;  it  is  soluble  in  alcohol  and  ether,  fuses  at 
248°  F.,  and  is  decomposed  at  300°,  turning  green ;  the  salts  are  neu- 
tral, bitter,  and  acrid,  some  deliquescent. 

Staphisaine. — If  delphine  is  dissolved  in  ether,  this  alkaloid  remains 
behind  as  a  yellowish,  uncrystallizable  mass,  of  an  acrid  taste,  which 
forms  acid  salts. 

Hydrcistine  may  be  prepared  by  treating  the  aqueous  extract  of 
hydrastis  with  magnesia,  and  extracting  the  precipitate  with  boiling 
alcohol. 

Prof.  Wayne,  of  Cincinnati,  prepares  a  cold  infusion  of  the  root, 
removes  the  berberine  by  muriatic  acid,  and  precipitates  hydrastine  by 
an  alkali,  recrystallizing  it  from  alcohol. 

This  vegetable  alkali  was  discovered  by  Alfred  B.  Durand,  of  Phila- 
delphia, in  1850,  while  investigating  the  composition  of  the  root  of 
Hydrastis  Canadensis.  It  forms  yellow  crystals,  insoluble  in  water, 
sparingly  soluble  in  cold  alcohol  and  ether,  soluble  in  chloroform  and 
boiling  alcohol,  fusible  in  heated  turjDentine ;  it  has  an  alkaline  reaction 
on  litmus ;  by  concentrated  nitric  acid  it  is  colored  deep  red.  Concen- 
trated sulphuric  acid  has  little  action  in  cold ;  when  heated  a  purple 
color  is  produced ;  concentrated  muriatic  acid  dissolves  it. 

The  salts,  which  are  intensely  bitter,  have  not  been  obtained  in 
crystals. 

Hydrastine  is  stated  by  the  "  Eclectics  "  to  be  a  valuable  tonic,  which 
has  an  especial  action  on  diseased  mucous  tissues.  It  is  very  rarely 
prescribed. 

Helleborine  is  obtained  by  treating  the  root  with  alcohol  containing 
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5-^0  sulphuric  acid ;  the  tincture  is  treated  with  magnesia,  the  filtrate 
acidulated  with  sulphuric  acid,  water  is  added,  the  alcohol  distilled  off, 
filtered,  decomposed  with  carbonate  of  potassium,  and  by  shaking  with 
ether,  the  alkaloid  obtained  in  solution.  It  is  white,  crystalline,  easily 
soluble  in  water,  alcohol,  and  ether ;  taste  bitter  and  acrid ;  not  volatile ; 
as  it  evolves  ammonia  when  treated  with  potassa,  its  proper  place  appears 
to  be  among  the  alkaloids,  though  its  chemical  nature  is  not  known. 

Cissampeline  or  Pelosine. — It  is  prepared  by  carefully  precipitating 
an  infusion  of  the  root  made  with  sulphuric  acid  water,  washing,  drying 
at  212°,  and  dissolving  in  absolute  ether,  which  is  free  from  alcohol  and 
water. 

The  yellowish,  hard,  semitransparent  mass  is  colored  yellow  by  sun- 
light ;  without  smell ;  taste  disagreeably  sweetish-bitter ;  soluble  in 
alcohol  and  ether ;  insoluble  in  water,  but  swelling  up  and  combining 
with  it ;  in  this  state  it  has  an  alkaline  reaction. 

The  alkaloid  and  its  salts  are  rapidly  oxidized  in  a  moist  atmosphere ; 
ammonia  is  evolved  and  they  turn  yellow ;  anhydrous  alcohol  now  dis- 
solves the  new  base  pelluteine,  0341142^07,  which  is  insoluble  in  ether. 

Menispermine,  C18H24N2O2,  is  contained  in  the  shell  of  cocculus 
indicus.  To  prepare  it,  the  alcoholic  extract  is  first  extracted  by  cold 
water,  then  by  hot  water,  from  which  solution  mineral  acids  precipitate 
picrotoxic  acid  in  crystals ;  the  filtrate  is  precipitated  by  an  alkali,  the 
precipitate  extracted  with  acetic  acid,  again  precipitated,  washed  with 
cold  alcohol,  and  the  alkaloid  extracted  by  ether. 

It  crystallizes  in  needles  or  prisms,  has  a  very  bitter  taste,  fuses  at 
248°  F.,  is  soluble  in  alcohol,  ether,  and  alkalies,  little  in  water,  and  is 
said  to  be  not  poisonous. 

Berberine,  Q.^^^H-^^'^O^,  is  one  of  the  most  widely  diffused  organic 
alkalies,  having  been  found  in  several  genera  and  species  of  not  less 
than  five  natural  orders.  It  is  prepared  from  the  aqueous  extract  of 
barberry  root  by  treating  it  with  82  per  cent,  alcohol,  distilling  it  off, 
crystallizing  the  alkaloid  in  a  cool  place,  and  purifying  it  by  recrystal- 
lization.  By  a  similar  process  it  may  be  obtained  in  large  proportion 
from  Colombo  wood,  the  wood  of  Coscinium  fenestratum,  a  tree  growing 
in  Ceylon. 

As  stated  above,  berberine  is  likewise  obtained  from  the  infusion  of 
hydrastis  by  precipitating  its  muriate  by  an  excess  of  muriatic  acid. 
The  eclectics  called  this  salt  a  resinoid,  and  named  it  hydrastin.  Prof. 
Mahla,  of  Chicago,  proved  its  true  chemical  nature.  {Amer.  Journal 
of  Sciences  and  Arts,  January,  1862.) 

For  accounts  of  the  presence  of  berberine  and  its  mode  of  extraction 
from  other  American  plants,  we  have  to  refer  to  the  interesting  papers 
of  Prof.  F.  F.  Mayer  {Amer.  Jour,  of  Pharm.,  1863,  p.  97) ;  of  J.  M. 
Maisch  {ibid.,  pp.  301  and  303),  and  of  J.  D.  Perrins  {ibid.,  p.  456). 

It  crystallizes  in  fine  yellow  needles,  containing  12  H2O,  10  of  which 
are  expelled  at  a  temperature  of  212°,  possesses  a  strongly  bitter  taste, 
is  insoluble  in  ether,  easily  soluble  in  boiling  water  and  alcohol.  By 
concentrated  sulphuric  acid  it  is  dissolved  with  an  olive-green  color ;  by 
concentrated  nitric  acid,  red,  with  nitrous  acid  fumes ;  ammonia  colors  it 
yellowish-brown ;  by  distillation  with  lime  it  yields  quinoline. 
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It  is  ;i  (lye  lor  silk,  (••((lull,  wi.itl,  .iimI  limn.  Ii^  -;ill>  have  a  y«'l|i»\v 
color,  arc  crystalli/.aMc  ami  jiiccipitalcd  l)v  iodiijc,  ln-oinidc,  cvaiiidc, 
fci'rocyaiiidc,  and  snlpliocyaiiidc  n\'  pota.-siiim,  \>v  l)icldori<lc  of  iiicrciirv 
and  of  platinum;  llic  neutral  silts  arc  >olnl)li'  in  water,  liiil  iiiMi]iil»lc 
in  dilute  acids. 

IlrrhrriiKr  Mu r'xis  ( Mii rialf  of  I'n  rhcr'iiK). — 'I'liissalt  lias  Itccn  u-ed  l)V 
the  cclcclics  under  the  name  o|"  hydi-astin.  (S-o  Aiiicr.  Jour.  I'linnit., 
1H(J2,  j)|).  1  II,  ;)()8,  and  oUO.)  It  is  obtained  from  tlic  conc<-ntrat<-d 
infusions  of  |)lants  containin<i;  this  alkahjid  by  j)rccipitatin>r  with  an 
excess  of  nuiriatic  acid  and  recrystallizinj:;  from  hot  aleoliol.  It  occui's 
in  hri^ht  yellow  crystals,  containinji;  o  e<|uivaleiits  of  water  of  crvstal- 
li/ation,  which  is  ex[)elled  at  212'^.  It  has  hecn  used  as  a  t<»nic  in  doses 
of  .■>  to  •">  tirains. 

If  herhcrine  is  e.\j)osed  to  the  inllucnce  of  nascent  hydrogen,  a  color- 
less base  is  obtained,  named  by  its  iliscovers  /ii/flro/jcrbcriiie,  C^oHjjNO,. 
By  oxidizing  agents  it  is  readily  reconverted  into  berberina. 

Brrhiiw  [()xi/ac((nf/ihic). — The  bark  of  I)arbei"ry  root  is  cxtracte<l  with 
alcohol,  mixed  with  J,  water,  the  alcohol  distilled  olf,  the  filtrate  evajto- 
ratcd,  bcrbcrine  crystallized  out,  the  mothcr-li(juid  preci|)itated  by  ciir- 
bonate  of  sodium,  and  the  preci})itate  treated  with  sulphuric  acid  and 
animal  charcoal. 

White  pow'der,  colored  brown  by  sunlight,  bitter;  nearly  insoluble  in 
water,  soluble  in  alcohol,  ether,  fixed  and  volatile  oils. 

The  salts  are  crystallizable,  colorless,  bitter. 

]\[any  of  the  [)lants  in  which  berberine  is  found,  in  a  larger  or  smaller 
])ro])ortion,  contain  also  a  colorless  or  white  alkaloid,  which  is  generally 
soluble  in  ether.  It  is  uncertain  yet  whether  these  alkaloids  are  alike 
in  the  different  plants,  and  whether  they  stand  in  any  relation  to  ber- 
berine.    (See  the  papers  of  Profs.  Mayer  and  Maisch,  above  referred  to.) 

The  Opium  ^Vlkaloids  axd  their  Salts. 

The  various  kinds  of  opium,  as  produced  in  different  localities,  always 
contain  morphine,  on  which  the  activity  of  the  drug  mainly  depends ; 
narcotine  and  other  alkaloids  are  also  always  present,  but  some  species 
contain,  besides  them,  one  or  two  alkaloids  which  have  not  been  found 
in  opium  as  generally  produced.  Besides  the  acid  and  a  neutral  princi- 
ple, there  have  been  discovered  17  distinct  vegetable  alkalies,  some  of 
which  are  still  little  known. 

Morphina,  U.  S.  P.     {Morphine.     Q,^,^0.,.lip  ^  303.) 
{Morphia,  Pharm.,  1870.) 

An  alkaloid  prepared  from  opium. 

Morphine,  which  is  the  only  one  of  the  opium  alkaloids  commonly 
used  in  medicine,  is  the  most  abundant.  It  is  the  best  known  and  most 
familiar  of  the  whole  class  of  vegetable  alkalies. 

There  are  various  processes  for  its  preparation,  of  Mhich  the  follow- 
ing is  the  simplest  for  the  student  who  may  be  disposed  to  attempt  this 
by  no  means  difficult  experiment. 
37 
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Reduced  in  quantity  to  suit  the  purpose,  it  is  nearly  as  follows  :— 

Take  of  Opium,  sliced 5.]. 

Solution  of  ammonia f  Sss. 

Distilled  water, 

Alcohol, 

Animal  charcoal,  in  fine  powder,  of  each       .         Sufficient. 

Macerate  the  opium  with  f  ovj  of  water,  working  it  with  the  hands 
or  a  pestle,  as  described  under  the  head  of  Tincture  of  Opium,  into  a 
paste  (if  powdered  opium  is  used,  this  is  unnecessary) ;  then  digest  it 
for  24  hours,  and  strain.  Macerate  or  digest  the  residue  in  the  same 
way,  successively,  with  similar  portions  of  water,  and  strain ;  then  mix 
the  infusions,  evaporate  to  f  Sviij,  and  filtero  To  the  concentrated  aque- 
ous solution  thus  obtained  add  first  f  ovj  of  alcohol,  and  then  f  5ij  of 
solution  of  ammonia,  previously  mixed  with  about  fSss  of  alcohol; 
cover  the  vessel  and  set  it  aside.  After  24  hours  pour  in  the  remain- 
ing f  5ij  of  solution  ammonia,  mixed,  as  before,  with  alcohol,  and  again 
set  aside  that  the  morphia  may  crystallize  out.  The  only  remaining 
process  is  to  purify  the  crystals  which  are  formed  in  the  bottom  of  the 
vessel.  This  is  done  by  dissolving  them  in  boiling  alcohol,  and  filter- 
ing, while  hot,  through  animal  charcoal.  A  common  flask  will  serve 
for  the  solution,  and,  for  small  operations,  the  application  of  heat  to  the 
funnel  will  be  unnecessary.  It  may  be  conveniently  arranged  over  an 
evaporating  dish.  The  filtered  liquid,  as  it  falls,  will  be  immediately 
cooled  by  contact  with  the  dish,  and  the  extended  surface  will  favor  the 
spontaneous  evaporation  of  the  alcohol,  so  that  a  small  crop  of  crystals 
(40  to  60  grains)  of  morphine  may  be  expected. 

Colorless  or  white,  shining,  prismatic  crystals,  or  a  crystalline  j)Owder, 
permanent  in  the  air,  odorless,  having  a  bitter  taste,  and  an  alkaline 
reaction.  Very  slightly  soluble  in  cold  A^^ater  ;  soluble  in  500  parts  of 
boiling  water; 'in  100  parts  of  alcohol  at  15°  C.  (59°  F.),  and  in  36 
parts  of  boiling  alcohol;  also  in  13  parts  of  boiling  absolute  alcohol; 
almost  insoluble  in  ether  and  very  slightly  soluble  in  chloroform.  When 
heated  to  120°  C.  (248°  F.),  the  crystals  lose  their  water  of  crystalliza- 
tion (5.94  per  cent.).  When  heated  on  platinum  foil  they  fuse,  then 
char,  and  are  finally  completely  dissipated.  Nitric  acid  first  reddens 
morphine  and  then  renders  it  yellow.  With  test-solution  of  ferric 
chloride,  morphine  yields  a  blue  color  which  is  destroyed  by  free  acids 
or  alcohol,  but  not  by  alkalies.  A  solution  of  morphine,  acidified  with 
acetic  or  sulphuric  acid,  is  not  precipitated  by  tannic  acid. 

On  adding  20  parts  of  colorless  solution  of  soda  or  of  potassa  to  1 
part  of  morphine,  a  clear,  colorless  solution  should  result,  without  a 
residue  (absence  of  other  alkaloids).  Morphine  yields  a  colorless  solu- 
tion with  cold,  concentrated  sulphuric  acid,  which  should  not  acquire 
more  than  a  reddish  tint  by  standing  for  some  time,  and  which  should 
not  assume  a  purple  or  violet,  but  merely  a  greenish  color  on  the  addi- 
tion of  a  small  crystal  of  bichromate  of  potassium  (absence  of  and 
difference  from  strychnine,  brucine,  etc.). 

Morphine  Salts. — These  are  mostly  crystallizable,  soluble  in  water  and 
alcohol  and  insoluble  in  ether ;  their  solutions  have  a  very  bitter  taste 
and  are  precipitated  by  alkalies  and  their  carbonates,  sulphocyanide  of 
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potassium,  and  terchloride  of  gold,  in  which  case  the  latter  is  reduced  to 
the  nictaUic  state.  Concentrated  sokitioiis  are  also  precipitated  by  i<jdide 
of  potassium,  phosphate  of  sodium,  bichloride  of  platinum,  and  bichhjride 
of  mercury. 

They  are  made  by  forming  solutions  of  the  alkaloids  in  the  appropriate 
acids  and  evaporating. 


Morphince  Acetas,  U.  S.  P.     (Acetate  of  Morphine. 
C17H19NO3.HC2H3O2.3H2O  =  399.) 

(MorpMoi  Acetas,  Pharm.,  1870.) 

Acetate  of  morphine  should  be  kept  in  small,  well-stopped  vials. 

Prepared  by  treating  morphine  with  alcohol  and  acetic  acid  and  pre- 
cipitating by  ether,  it  is  obtained  in  crystals,  but  usually  it  is  a  white 
po\\'der, 

A  white,  or  yellowish-white,  crystalline  or  amorphous  powder,  sloAsly 
losing  acetic  acid  when  kept  for  some  time  and  exposed  to  the  air,  having 
a  faintly  acetous  odor,  a  bitter  taste,  and  a  neutral  or  faiutly  alkaliue 
reaction.  When  freshly  prepared,  the  salt  is  soluble  in  12  parts  of 
water  and  in  68  parts  of  alcohol  at  15°  C.  (59°  F.) ;  if  it  has  been  kept 
for  some  time,  it  is  incompletely  soluble  in  water,  unless  a  little  acetic 
acid  is  added.  It  is  also  soluble  in  1.5  parts  of  boiling  water,  in  14  parts 
of  boiling  alcohol,  and  in  60  parts  of  chloroform.  AYhen  heated  on 
platinum  foil,  the  salt  is  entirely  dissipated.  Solution  of  soda  or  potassa 
added  to  an  aqueous  solution  of  the  salt  throws  down  a  white  precipitate, 
which  is  soluble  in  an  excess  of  the  alkali.  The  precipitate  is  affected 
by  reagents  in  the  same  manner  as  morphine  (see  Morphina).  On  add- 
ing suljihuric  acid  to  the  salt,  acetous  vapors  are  evolved.  Dose,  ^  to  ^ 
of  a  grain. 

Morpliinoi  Gitras. — In  some  parts  of  the  United  States  a  solution  of 
this  salt  is  employed.  It  is  prepared  by  dissolving  16  grains  of  mor- 
phia with  8  grains  citric  acid  and  ^  grain  cochineal  in  1  ounce  of 
water.  It  is  considered  2^  times  stronger  than  laudanum ;  its  dose  is 
10  drops. 


Morphince  Hydrochloras,  U.  S.  P.     {Hydrochlorate  of  Morphine. 
Ci^Ni9N03.HC1.3H.O  =  375.4.) 

[MorpMce  Mimas,  Pharm.,  1870.) 

White,  feathery,  flexible,  acicular  crystals  of  a  silky  lustre,  permanent 
in  the  air,  odorless,  having  a  bitter  taste  and  a  neutral  reaction.  Soluble 
in  24  parts  of  water  and  in  63  parts  of  alcohol  at  15°  C.  (59°  F.l;  in 
about  0.5  part  of  boiling  water  and  in  31  parts  of  boilina:  alcohol ; 
insoluble  in  ether.  When  heated  to  130°  C.  (266°  F.),  the  salt  loses  its 
water  of  crystallization  (14.38  per  cent.).  AVheu  heated  on  platinum 
foil,  it  is  entirely  dissipated. 

Solution  of  soda  or  potassa  added  to  an  aqueous  solution  of  the  salt 
throws  down  a  white  precipitate,  which  is  soluble  in  an  excess  of  the 
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alkali.  The  precipitate  is  aifected  by  reageDls  in  the  same  manner  as 
morphine  (see  MorpMna).  The  aqneons  solution  yields,  with  test-solu- 
tion of  nitrate  of  silver,  a  white  precipitate,  insoluble  in  nitric  acid,  but 
soluble  in  ammonia. 

This  is  most  used  in  England.     Dose,  the  same  as  of  the  sulphate. 


Morphince  Sulphas,  U.  S.  P.     {Sulphate  of  Ilorphine. 
(Ci7Hi9N03)2.H2SO,.5H20  =  758.) 

{3Iorphice  Sulphas,  Pharm.,  1870.) 

White,  feathery,  acicular  crystals  of  a  silky  lustre,  permanent  in  the 
air,  odorless,  having  a  bitter  taste  and  a  neutral  reaction.  Soluble  in  24 
parts  of  water  and  in  702  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0.75 
part  of  boiling  water  and  in  144  parts  of  boiling  alcohol.  When  heated 
to  130°  C.  (266°  r.),  the  salt  loses  its  water  of  crystallization  (11.87  per 
cent.).     When  heated  on  platinum  foil,  it  is  entirely  dissipated. 

Solution  of  soda  or  potassa  added  to  an  aqueous  solution  of  the  salt 
throws  down  a  white  precipitate,  which  is  soluble  in  an  excess  of  the 
alkali.  The  precipitate  is  affected  by  reagents  in  the  same  manner  as 
morphine  (see  MorpMna).  The  aqueous  solution  yields,  with  test-solu- 
tion of  chloride  of  barium,  a  white  precipitate  insoluble  in  hydrochloric 
acid.     The  dose  is  ^  to  ^  of  a  grain. 

Morphinw  Valerianae  is  an  imoificinal  salt,  made  by  neutralizing  tlie 
alkaloid  with  valerianic  acid.     Its  dose  is  from  ^  to  J  grain. 

Narcotine,  C22H23XO7+H2O,  is  easily  obtained  by  extracting  aqueous 
extract  of  opium  or  crude  morphine  with  ether,  which  leaves  it,  on 
evaporation,  nearly  pure.  It  crystallizes  in  colorless  crystals,  nearly 
insoluble  in  water,  in  fixed  alkalies,  and  in  a  solution  of  table  salt ;  it 
dissolves  in  20  parts  of  hot  and  1 50  parts  cold  alcohol ;  its  alcoholic 
solution  is  very  bitter,  but  has  no  alkaline  reaction  ;  100  parts  of  chloro- 
form dissolve  37.17  parts,  and  1  ounce  of  olive  oil  1.2  grains  of  narco- 
tine ;  it  is  not  acted  on  by  sesquisalt  of  iron  or  pure  nitric  acid,  but 
sulphuric,  with  but  a  trace  of  nitric  acid,  colors  it  blood-red.  Its  salts  are 
generally  acid  and  crystallize  with  difficulty.  Narcotine  is  not  narcotic. 
It  has  been  given  as  a  tonic  and  antiperiodic,  in  doses  as  high  as  |^  a 
drachm,  without  the  production  of  narcotic  symptoms.  The  folloAv- 
ing  four  homologous  varieties  of  narcotine  have  been  distinguished, 
which,  by  treatment  with  caustic  potassa,  yield  homologous  volatile 
bases : — 


Normal  narcotine,    CjiHjiNO;,  yiekls  ammonia. 
Methylic  narcotine,  C.,2H23N07,  yiekls  methjdamine. 
Ethylic  narcotine,     C23H25XO7,  yields  ethylamine. 
Propylic  narcotine,  C21H27NO7,  yields  propylamine. 

Narcotine,  by  the  influence  of  dilute  HgSO^  and  hyperoxide  of 
manganese,  is  decomposed  into  water,  opianic  acid,  and  the  following 
stronger  alkaloid. 
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Codeina,  U.  S.  P.     {Codeine.     CigH^iNO^H^O  =  317.) 

An  alkaloid  prepared  from  opium. 

White  or  yellowish  white,  more  or  less  translucent,  rhombic  prisms, 
somewhat  efflorescent  in  warm  water  ;  odorless,  having  a  slightly  bitter 
taste  and  an  alkaline  reaction.  Soluble  in  80  parts  of  water  at  15°  C. 
(59°F.), and  17  parts  of  boiling  water;  very  soluble  in  alcohol  and  in 
chloroform,  also  soluble  in  6  parts  of  ether  and  in  10  parts  of  benzol, 
but  almost  insoluble  in  benzin.  When  heated  to  120°  C.  (248°  F.), 
codeine  loses  its  water  of  crystallization.  At  about  150°  C.  (302  F.)  it 
melts,  and,  on  ignition,  it  is  completely  dissijDated.  Codeine  is  dissolved 
by  sulphuric  acid  containing  1  per  cent,  of  molybdate  of  sodium,  to  a 
liquid  having,  at  first,  a  dirty  green  color,  which,  after  a  while,  l:)ecomes 
pure  blue  and  gradually  fades,  within  a  few  hours,  to  pale  yellow.  On 
dissolving  codeine  in  sulphuric  acid,  a  colorless  liquid  results,  Avhich,  on 
the  addition  of  a  trace  of  ferric  chloride,  and  gentle  warming,  becomes 
deep  blue.  An  aqueous  solution  of  codeine,  added  to  a  test-solution  of 
mercuric  chloride,  should  produce  no  precipitate;  and  if  codeine  be 
added  to  nitric  acid  of  sp.  gr.  1.200,  it  will  dissolve  to  a  yellow  liquid 
which  should  not  become  red  (difference  from  and  absence  of  morphine). 

In  doses  from  ^  to  J  grain,  it  produces  a  tranquillizing  effect,  while 
over  2  grains  produce  sleep,  with  stupefaction,  and  sometimes  with 
nausea  and  vomiting.  It  has  been  much  used  of  late  in  cases  in  which 
the  salts  of  morphine  disagree  with  the  patient. 

Thebaine,  or  paramorpMne,  CjgH^iNOg,  is  contained  in  the  precipitate 
produced  by  lime  in  an  infusion  of  opium,  from  which  it  is  obtained 
by  extracting  with  muriatic  acid,  precipitating  by  ammonia,  and  crys- 
tallizing from  ether. 

The  small  alkaline  crystals  have  an  acrid  taste,  are  little  soluble  in 
water,  and  colored  red  by  sulphuric  acid.  The  solution  of  its  muriate 
leaves  a  resinous  mass  on  evaporation.     It  is  very  poisonous, 

Narceine,  CggllggNOg,  occurs  in  very  thin  prisms,  of  a  bitter  and 
sharp  taste,  which  are  fusible  at  197.5°,  easily  soluble  in  hot  water  and 
in  alkaline  solutions,  but  insoluble  in  ether  and  in  concentrated  solution 
of  potassa.  Its  combinations  with  mineral  acids  are  obtained  with  some 
difficulty ;  they  are  rendered  blue  by  a  little  water,  colorless  by  more 
water,  blue  again  by  fused  chloride  of  calcium. 

Its  medicinal  effects  apj)ear  to  be  directed  to  the  lower  portion  of  the 
spine,  since  it  decreases  the  mobility  and  sensibility  of  the  lower  ex- 
tremities. 

Opianine,  C2iH2iNO^,  is  contained  in  Egyptian  opium;  it  crystallizes 
in  long  prisms  which  are  insoluble  in  water,  but  dissolves  in  much  hot 
alcohol.  It  has  an  alkaline  reaction,  a  bitter  taste,  and  is  narcotic  of 
the  strength  and  manner  of  morphine.  Nitric  acid  renders  it  yellow ;  if 
added  to  its  solution  in  sulphuric  acid,  blood-red  changing  to  light  yellow. 

Papaverine,  CjoHgiNO^,  is  an  alkaloid  in  small  acicular  crystals, 
which  turn  blue  with  sulphuric  acid ;  with  muriatic  acid  in  excess  it 
forms  very  insoluble  colorless  prisms,  which  possess  a  high  refractive 
power.  It  is  insoluble  in  water,  little  soluble  in  alcohol  and  ether.  It 
appears  to  be  devoid  of  narcotic  ]3roperties. 
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Phormine  or  PseudomorpMne,  Cj^H^gNO^,  has  been  obtained  bv  Pel- 
letier  only  from  a  few  lots  of  opium ;  after  precipitating  the  sulphate 
of  morphine  by  ammonia,  and  evaporating  the  mother-liquid,  white  mi- 
caceous scales  are  separated,  containing  about  yg-  per  cent,  of  HgSO^ ; 
after  removing  the  acid  by  ammonia,  the  crystals  of  phormine  are  not  so 
lustrous  as  before,  and  less  soluble  in,  water,  it  is  insoluble  in  absolute 
alcohol  and  ether,  somewhat  soluble  in  alcohol  of  .833  sp.  gr.,  soluble 
in  caustic  soda  and  potassa.  Nitric  acid  colors  it  red,  oxidizing  it  ulti- 
mately to  oxalic  acid.  Xeutral  salts  of  sesquioxide  of  iron  render  it 
blue ;  the  blue  solution,  in  sesquichloride  of  iron,  turns  green  on  boil- 
ing ;  on  the  addition  of  ammonia,  wine-red.     It  is  not  poisonous. 

Opine  or  Porpliyroxine. — Powdered  opium  is  exhausted  by  cold  ether, 
then  by  a  weak  solution  of  carbonate  of  potassium,  again  by  ether; 
codeine,  thebaine,  and  opine  are  dissolved ;  the  extract  of  the  last  tincture 
is  dissolved  in  muriatic  acid,  precipitated  by  ammonia  (codeine  remains 
in  solution),  the  precipitate  is  treated  with  alcohol,  which,  leaving  thebaine 
behind,  dissolves  opine.  It  crystallizes  in  fine  needles,  soluble  in  alcohol, 
ether,  and  dilute  acids ;  solutions  in  mineral  acids  turn  purplish-red  on 
boiling. 

Apomorphine. — This  was  first  prepared  by  Arppe  in  1845,  but  atten- 
tion has  lately  been  called  to  it  in  England  by  Matthiesou  and  Wright, 
who  prepared  it  by  means  of  hydrochloric  acid.  It  is  a  derivative  of 
morphine,  having  the  elements  of  one  equivalent  of  water  taken  from  it; 
its  emetic  power,  being  free  from  the  most  objectionable  properties  of 
the  ordinary  emetics,  renders  it  valuable,  while  its  peculiar  properties 
fit  it  for  subcutaneous  injection.  {Amer.  Jour,  of  Phann.,  vol.  xliv.,  p. 
322.) 

ApomorpTiince  Hydrochloras,  U.  S.  P.     {Hydrochlorate  of  Apomorphine. 
Ci,Hi,XOo.HCl  =  303.4.) 

The  hydrochlorate  of  an  artificial  alkaloid  prepared  from  morphine. 

It  should  be  kept  in  small  glass-stoppered  vials,  in  a  dark  place. 

Minute,  colorless,  or  grayish-white,  shining  crystals,  turning  greenish 
on  exposm'e  to  light  and  air,  odorless,  having  a  bitter  taste,  and  a  neutral 
or  faintly  acid  reaction.  Soluble  in  6.8  parts  of  water  and  in  50  parts 
of  alcohol  at  15°  C.  (59°  F.);  slowly  decomposed  by  boiling  water  or 
boiling  alcohol ;  almost  insoluble  in  ether  or  chloroform,  and  should  it 
impart  color  to  either  of  these  liquids,  it  should  be  rejected,  or  it  may 
be  pm'ified  by  thoroughly  agitating  it  with  either  liquid,  filtering,  and 
then  rapidly  drying  the  salt  on  bibulous  paper,  in  a  dark  place.  The 
aqueous  solution,  on  gentle  warming,  rapidly  turns  green,  but  retains  a 
neutral  reaction.  Solution  of  bicarbonate  of  sodium,  added  to  an  aque- 
ous solution  of  the  salt,  throws  down  the  Avhite,  amorphous  alkaloid, 
which  soon  turns  green  on  exposure  to  air,  and  forms  a  bluish-green 
solution  with  alcohol,  a  purple  one  with  ether  or  pure  benzol,  and  a 
violet  or  blue  one  with  chloroform.  Addition  of  test-solution  of  nitrate 
of  silver  to  an  aqueous  solution  of  the  salt  produces  a  white  precipitate 
insoluble  in  nitric  acid,  but  instantly  reduced  to  metallic  silver  by  water 
of  ammonia. 
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Sanguinarine,  or  Chelerythrine.     CigHj^NOj  =  784. 

This  alkaloid  is  derived  from  the  roots  of  Sanguinaria  Cpnadensis, 
Chelidoniuin  inajus,  and  Glaucium  luteiim,  by  exhausting  them  with 
weak  sulphuric  acid,  precipitating  by  ammonia,  dissolving  it  out  by 
ether,  and  precipitating  by  sulphuric  acid ;  the  sulphate  is  decomposed 
by  ammonia.  It  is  a  white,  pearly  substance,  of  an  acrid  taste,  very 
soluble  in  alcohol,  also  soluble  in  ether,  in  fixed  and  volatile  oils.  With 
acids  it  forms  soluble  salts,  which  are  remarkable  for  their  beautiful  red, 
crimson,  and  scarlet  colors.  From  this  it  is  inferred  that  a  native  salt 
of  this  alkaloid  is  the  occasion  of  the  brilliant  color  of  the  fresh  juice 
of  the  plant.  The  alkaloid  is  poisonous  in  large  doses,  but  its  salts  are 
used  in  medicine  and  found  to  be  very  useful  in  doses  of  fractions  of  a 
gram  in  expectorant  remedies. 

Chelidine,  C^oHjoNgOg. — The  precipitate,  as  above,  which  is  insoluble 
in  ether,  is  exhausted  with  dilute  sulphuric  acid,  the  solution  precipi- 
tated by  ammonia,  and  the  precipitate  crystallized  from  acetic  acid,  when 
colorless  flat  crystals  remain,  which  are  free  of  acetic  acid,  have  a  bitter 
taste,  and  dissolve  in  alcohol,  fixed  and  volatile  oils.  It  forms  color- 
less, acidulous  salts,  of  a  purely  bitter  taste,  which  are  not  poisonous. 

Glaucine  is  prepared  from  the  juice  of  the  herb  Glaucium  luteum,  by 
precipitating  it  with  acetate  of  lead,  treating  the  filtrate  with  sulphu- 
retted hydrogen,  precipitating  it  with  tannin,  decomposing  the  precipi- 
tate by  lime,  and  crystallizing  from  alcohol.  In  the  horn-poppy  it  is 
combined  with  fumaric  acid. 

It  is  in  pearly  scales,  of  a  burning,  acrid  taste,  readily  soluble  in  boil- 
ing water,  ether,  and  alcohol.  It  assumes  a  red  color  in  the  light,  dis- 
solves in  warm  sulphuric  acid,  with  a  greenish-blue  color,  rendered 
reddish  by  dilution,  and  precipitated  by  ammonia,  with  a  blue  color. 
Its  salts  are  acrid. 

Picroglaucine,  gaucine,  is  prepared  from  the  root  in  a  similar  way. 
It  is  in  white  crystalline  scales,  of  a  bitter,  nauseous  taste,  soluble  in 
water,  alcohol,  and  ether,  and  colored  deep  green  by  sulphuric  acid. 
The  salts  are  crystallizable,  and  of  a  bitter,  nauseous  taste. 

Corydaline,  CaoHseNOy. — The  juice  of  the  root  is  precipitated  by  ace- 
tate of  lead,  dilute  sulphuric  acid  and  ammonia ;  the  last  precipitate 
yields  the  alkaloid  to  alcohol.  It  has  also  been  obtained  from  the 
American  species,  though  by  a  different  process. 

Soft,  grayish-white  lumps  or  powder,  colorless  prisms  or  scales,  with- 
out odor,  nearly  tasteless,  insoluble  in  water,  soluble  in  ether,  alcohol, 
and  alkalies;  of  an  alkaline  reaction,  the  solutions  are  greenish-yellow; 
it  melts  in  boiling  v/ater,  and  is  colored  greenish-yellow  in  the  light ; 
the  salts  are  soluble,  very  bitter,  somewhat  crystallizable ;  nitric  acid, 
even  in  dilute  solutions,  colors  corydaline  red  or  blood-red,  destroying 
it  at  the  same  time.     (See  Amer.  Jour,  of  Pharm.,  vol.  xxvii.,  p.  205.) 

Fumarine  is  similar  to  the  foregoing,  but  soluble  in  water  and  insolu- 
ble in  ether ;  it  precipitates  solution  of  gelatin. 

Violine. — The  alcoholic  extract  is  treated  with  ether,  then  boiled  with 
sulphuric  acid  and  water,  precipitated  with  oxide  of  lead,  the  precipitate 
treated  with  alcohol.     Similar  in  its  action  to  emetine ;  but  differing 
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chemically  from  it  bv  rendering  reddened  litmus  paper  green,  and  being 
more  soluble  in  water,  less  in  alcohol,  it  is  insoluble  in  ether  and  fixed 
oils,  and  is  precipitated  from  the  solution  of  its  sulphate  by  gallic  acid. 
Some  violets,  however,  contain  emetine. 

AnGhietine. — In  the  root  of  Anchieta  salutaris,  which  is  successfully 
used  in  Brazil,  for  the  treatment  of  various  skin  diseases. 

The  bark  of  the  root  is  mashed  and  allowed  to  ferment,  extracted 
with  muriatic  acid  and  water,  evaporated  and  precipitated  by  am- 
monia; by  treatment  Avith  animal  charcoal  and  repeated  crystalliza- 
tion from  alcoholic  solution  it  is  obtained  pure.  Yield  about  .42  per 
cent. 

Straw-yellow  needles,  insoluble  in  ether  and  water,  easily  soluble  in 
alcohol,  no  smell,  taste  sharp,  nauseous ;  nitric  acid  colors  it  orange- 
yellow  to  chrome-yellow ;  sulphuric  acid,  violet  to  blackish. 

The  salts  are  soluble,  crystallizable ;  the  muriate  is  colorless,  crystal- 
lizing from  hot  water  in  star-like  needles,  after  which  it  is  insoluble  in 
water. 

Theobromine,  C-HgX^O^. — It  is  prepared  from  the  chocolate-nut,  by 
a  process  similar  to  that  for  obtaining  caifeine.  It  dissolves  with  diffi- 
culty in  boiling  water,  alcohol,  and  ether ;  boiling  solution  of  caustic 
bar}i;a  dissolves  it,  and  it  separates  again  on  cooling.  It  has  a  slightly 
bitter  taste,  is  unalterable  in  contact  M'itli  the  air,  is  rendered  brown  on 
exposure  to  a  heat  of  480°,  and  sublimes  at  between  554°  and  563°, 
leaving  but  little  charcoal. 

Its  salts  resemble  those  of  caiFeiue.  The  taunate  is  soluble  in  an 
excess  of  tannic  acid,  in  alcohol,  and  boiling  water.  With  chlorine  it  is 
converted  into  methylamine.  Prof.  Strecker  has  found  that,  by  heating 
in  a  sealed  tube  Theobromiuia+AgO  with  C2H3I  (iodide  of  methyle), 
the  resulting  products  are  Agl-|- HO + Caifeine. 

Cafeina,  U.  S.  P.     {Caffeine.     C^TL^^l^ ,0.,.lif>  =  212.) 

A  proximate  principle  of  feebly  alkaloidal  power,  generally  prepared 
from  the  dried  leaves  of  Camellia  Thea,  Link  (nat.  ord.  Ternsfrce- 
miacece),  or  from  the  dried  seeds  of  Cqfea  arahica,  Linne  (nat.  ord. 
Mubiacece) ;  or  from  Guarana,  and  occurring  also  in  other  plants. 

Caffeine,  Theine,  Guaranine,  Psoraline,  C8Hjo]Sr^02-[-2H20. — It  is 
prepared  from  the  hot  infusion  of  tea  or  coffee  by  precipitating  the  tan- 
nic acid  with  subacetate  of  lead,  boiling  the  mixture,  filtering,  removing 
the  excess  of  lead  by  hydrosulphuric  or  sulf>huric  acid,  evaporating  the 
clear  liquor,  and  recrystallizing  the  product. 

A.  Vogel,  Jr.'s,  method  is  as  follows :  Powdered  coffee  is  extracted 
by  commercial  benzol,  this  is  distilled  off,  leaves  an  oil  and  caffeine 
behind ;  the  oil  is  removed  by  a  little  ether  or  by  water,  from  which 
latter  liquid  the  alkaloid  crystallizes  on  cooling. 

Coffee  contains  about  J  per  cent.,  tea  (gunjjowder)  1  to  4  per  cent.. 
Ilex  Paraguay ensLS  (Psoralea  glandulosa)  .13  per  cent.,  of  caffeine. 
Black  tea  contains  more  caffeine  than  green  tea. 

Colorless,  soft  and  flexible  crystals,  generally  quite  long,  and  of  a 
silky  lustre,  permanent  in  the  au',  odorless,  having  a  bitter  taste  and  a 
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neutral  reaction.  Soluble  in  75  parts  of  water  and  in  35  parts  of  alco- 
hol at  15°  C.  (59°  F.);  in  9.5  parts  of  boiling  water  and  veiy  solul^le 
in  boiling  alcohol ;  also  soluble  in  alx)ut  6  parts  of  chloroform,  Ijut 
very  slightly  solul:)le  in  ether  or  in  disulphide  of  carbon.  When  heated 
to  100°  C.  (212°  F.),  the  crystals  lose  8.49  per  cent,  in  weight  (of  M^ater 
of  crystallization) ;  and,  when  heated  on  platinum  ftjil,  they  are  com- 
pletely volatilized  Avithout  carbonizing.  On  heating  caifeine  with  chlo- 
rine water,  or  treating  it  with  concentrated  nitric  acid,  it  is  decomposed ; 
on  evaporating  afterward,  at  a  gentle  heat,  a  yellow  mass  is  left,  which, 
when  moistened  with  water  of  ammonia,  assumes  a  purjjlish  color. 

Sulphuric  or  nitric  acid  should  dissolve  it  without  color,  and  its 
aqueous  solution  should  not  be  precipitated  by  test -solution  of  iodide  of 
mercury  and  potassium  (absence  of  other  alkaloids). 

Its  salts  and  double  salts  are  well  defined  and  crystallizable,  some  are 
decomposed  by  water.  It  produces  a  crystalline  precipitate  Avith  nitrate 
of  silver.  Tannate  of  caifeina  is  obtained  as  a  white  precipitate,  solu- 
ble in  boiling  water. 

When  caffeine  is  distilled  with  caustic  baryta,  the  distillate  contains 
ammonia  and  methylamine,  and  there  remains  in  the  retort  a  new  base, 
caffeidine,  0^11^21^402,  which  is  not  precipitated  by  solution  of  ammonia 
or  potassa,  but  is  separated  in  oily  drops  by  solid  KHO. 

Caffeine  is  not  an  alimentary,  but  tonic,  and  in  large  doses  a  poison- 
ous substance,  producing  death  in  various  animals,  by  palsying  the 
nervous  system.  (Dr.  Stuhhnann.)  It  seems  to  act  chiefly  on  the  gan- 
glionic system  of  nerves,  and  but  slightly  on  the  brain.  L.  Thompson 
has  used  it  in  doses  of  from  1  to  5  grains  in  the  low  stages  of  typhoid 
fevers  with  marked  success ;  he  also  recommends  it  in  hemicrania,  neu- 
ralgia, and  relapsing  fever.  Its  solution  in  citric  acid  has  been  used 
with  considerable  success  in  the  treatment  of  sick-headache.  (See  Ex- 
temporaneous Pharmacy?)  This  solution  is  frequently  regarded  as  the 
solution  of  a  citrate,  the  existence  of  which,  however,  is  denied  by  Hager. 
The  arseniate  of  caffeina  has  been  used  by  Dr.  Gastriel,  of  Cairo,  Egypt, 
as  a  substitute  for  quinia  in  intermittents.  {Am.  31.  3Ionfhli/,  xvii.,  p. 
267.) 

Pilocarpine,  CiiHig]^2C^2-~~This  alkaloid  may  be  obtained  from 
jaborancli  (pilocarpus  pennatifolius)  by  exhausting  the  leaves  with  80  per 
cent,  alcohol  in  which  8  parts  of  hydrochloric  acid  to  the  1000  have 
been  added.  The  tincture  is  reduced  to  the  consistence  of  a  fluid  extract, 
mixed  w4th  water  and  filtered,  a  slight  excess  of  ammonia  is  added  to 
the  filtrate  and  a  large  amount  of  chloroform,  the  chloroformic  solution 
is  agitated  with  water  sufficiently  acidulated  with  hydrochloric  acid  to 
neutralize  the  pilocarpine,  and  it  may  be  obtained  from  the  acpieous 
solution  by  evaporation,  the  impurities  remaining  in  the  chloroform. 

The  muriate,  acetate,  nitrate,  hydrobromate,  and  phosphate  have  all 
been  prepared. 

Harmaline,  CigHj^NgO. — The  seeds  of  Peganum  harmala  (Euta  syl- 
vestris),  a  plant  of  Southern  Russia,  are  used  there  as  a  dye,  and  are 
said  to  be  inebriating  and  soporific. 

The  neutralized  infusion  with  acidulated  water  is  saturated  with  table 
salt,  in  which  solution  the  chlorides  are  insoluble ;  the  purified  salts  are 
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precipitated  by  excess  of  ammonia,  when  harmine  crystallizes  first  in 
needles,  afterwards  harmaliue  in  scales.  Colorless  scales  or  octohedrous, 
nearly  tasteless,  with  difficulty  soluble  in  water  and  ether. 

The  salts  are  of  a  sulphur-yellow  color,  not  dyeing ;  of  a  purely  bitter 
taste ;  precipitated  by  excess  of  acids  or  inorganic  salts.  By  digestion 
with  alcohol  another  alkaloid — 

Porphyrharmine,  harmaline  of  Goebel,  is  obtained,  of  a  red  color, 
yielding  red  salts  and  dyeing. 

Harmine,  Ci3Hi2iSr20,  is  a  product  of  oxidation  of  harmaline ;  it  crys- 
tallizes in  colorless  prisms ;  its  salts  are  colorless,  but  otherwise  resemble 
those  of  harmaline.  Harmine  and  harmaline  are  splendid  red  dyes,  if 
previously  converted  into  porphyrharmine. 

Jamaicine  is  obtained  from  the  cabbage-tree  bark,  Geoffroya  Jamai- 
censis,  also  called  Andira  inermis. 

The  aqueous  infusion  is  precipitated  by  basic  acetate  of  lead,  treated 
with  sulphuretted  hydrogen,  and  evaporated.  It  crystallizes  in  yellow 
quadrangular  tables,  bitter,  soluble  in  water,  little  in  alcohol,  melting 
below  the  boiling  point  of  water.  The  salts  are  yellow,  bitter,  some 
crystallizable ;  in  small  doses  they  produce  restlessness,  in  larger  purg- 
ing.    It  is  said  to  be  vermifuge. 

Surinamine. — From  the  bark  of  Andira  retusa  (Geoffi'oya  Surina- 
mensis),  is  prepared  similarly  to  the  above.  It  crystallizes  in  fine  white 
microscopic  needles,  without  taste  or  smell,  nearly  insoluble  in  cold 
water  and  ether,  soluble  in  boiling  alcohol  and  boiling  water. 

Physostigmine. — This  alkaloid  is  obtained  from  the  Calabar  bean 
(Physostigma  venenosum),  by  exhausting  the  alcoholic  extract  of  the 
beans  with  water,  precipitating  with  magnesia,  evaporating  and  dissolv- 
ing with  ether.  Weak  sidphuric  acid  was  added  to  the  ethereal  solu- 
tion and  shaken  well.  The  solution  of  the  sulphate  which  remains 
below  yields  the  alkaloid  on  evaporation. 

The  salicylate  of  physostigmine  is  a  new  officinal  in  the  United  States 
Phannacopceia,  and  has  a  formula  of  Ci5H2ijSr302,C7Hg03  =  413.  The 
dose  is  uncertain,  as  no  experiments  have  been  recorded ;  in  ophthalmic 
practice  a  solution  of  a  grain  or  two  in  the  ounce  would  be  suitable. 

Baptisine. — The  root  of  Baptisia  tinctoria  contains  an  alkaloid  which 
has  not  been  isolated,  unless  the  ciystalline  principle  of  B.  L.  Smedley 
(^Amer.  Jour.  Pharm.,  1862,  p.  310)  is  the  pure  alkaloid. 

Cynapine  is  a  scarcely  known  alkaloid,  obtained  by  Ficinus  from 
fool's  parsley.  (See  Syllabus.)  It  crystallizes  in  rhombic  prisms,  which 
are  soluble  in  water  and  alcohol,  insoluble  in  ether,  and  have  an  alka- 
line reaction.     The  sulphate  is  crystallizable. 

Trianospermine. — From  the  root  of  the  Brazilian  tayuya  de  pimenta 
comari,  Peckolt  separated  this  alkaloid,  which  is  probably  identical  with 
Herberger's  tayuyina.  It  crystallizes  in  colorless  needles,  is  inodorous, 
of  a  biting  taste,  insoluble  in  ether,  soluble  in  alcohol  and  water,  has  an 
alkaline  reaction,  and  furnishes  with  sulphuric  acid  a  crystallizable  salt. 
It  appears  to  be  purgative. 

Atherospermine,  Cg^jH^^NO-,  was  discovered  by  Zeyer  in  an  Austra- 
lian drug.  {Amer.  Jour.  Pharm.,  1862,  p.  165.)  It  is  a  grayish-white 
powder,  of  a  bitter  taste,  changing  to  yellowish  in  the  sunlight.    When 
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carefully  heated  it  gives  off  the  odor  of  putrid  meat  and  afterwards  of 
herrings ;  it  probably  evolves  ]"»ro])ylaniine.  It  is  nearly  insolu]>le  in 
water;  dissolves  in  1000  parts  of  cold  and  100  parts  l^oiling-  ether,  in 
32  parts  cold  and  2  parts  boiling  stronger  alcohol,  in  chloroform,  bisul- 
phide of  carbon,  volatile  and  fixed  oils;  concentrated  nitric  acid  })r:)- 
duces  a  brown-yellow  color ;  sulphuric  acid  and  chromate  of  potassium 
yield  slowly  a  green  color  of  Cr203 ;  from  iodic  acid  it  liberates  iodine. 

Cocaine,  C^yHj^NO^,  is  obtained  from  the  leaves  of  Erythroxylon 
coca  by  exhausting  them  with  acidulated  alcohol,  treating  with  milk 
of  lime,  neutralizing  the  filtrate  with  sulphuric  acid,  evaporating,  dilut- 
ing with  water,  filtering  from  the  resin,  precipitating  by  carbonate  of 
sodium  and  exhausting  the  alkaloid  by  ether,  the  last  traces  of  coloring 
matter  can  only  be  removed  by  washing  with  alcohol. 

It  crystallizes  from  its  alcoholic  solution  in  colorless  prisms ;  soluble 
in  704  parts  of  cold  water,  in  alcohol  and  ether.  The  solutions  are 
alkaline  to  test  paper ;  bitterish ;  promote  the  flow  of  saliva  and  pro- 
duce a  feeling  of  numbness  upon  the  tongue. 

Its  salts  crystallize  with  some  difficulty,  and  show  no  striking  reac- 
tions with  tests,  or  peculiar  coloration  with  oxidizing  agents.  Its  pre- 
cipitate Avith  iodohydrargyrate  of  potassium  (Mayer's  test)  dissolves  in 
muriatic  acid,  in  which  behavior  it  differs  from  other  alkaloids. 

Heated  with  muriatic  acid  it  splits  into  benzoic  acid  and  a  new  base, 
ecgonine,  CgHiglSFOg-l-HgO,  which  is  soluble  in  water. 

For  further  accounts  see  the  papers  of  Dr.  A.  jS^iemaun  ( J.wier.  Jour. 
Pharm.,  1861,  p.  122),  of  J.  M.  Maisch  {ibid.,  496),  and  of  Lossen 
{ibid.,  1862,  406). 

The  Cinchona  Alkaloids  and  theie  Salts. 

In  view  of  the  importance  of  the  derivatives  of  cinchona  bark,  the 
officinal  process  of  assay  of  the  bark  is  introduced  here,  as  it  will  enable 
the  pharmacist  to  detect  an  inferior  bark  if  the  operator  performs  the 
process  skillfully. 

ASSAY   OF   CINC^HONA   BAEK. 

I.  For  Total  Alkaloids. 

Cinchona,  in  No.  80  powder,  and  fully  dried  at  100°  C.  (212°  F.), 
twenty  grammes  ..........    20 

Lirae,  five  grammes 5 

Diluted  sulphuric  acid, 

Solution  of  soda, 

Alcohol, 

Distilled  water,  each A  sufficient  quantity. 

Make  the  lime  into  a  milk  with  50  c.c.  of  distilled  water,  thoroughly 
mix  therewith  the  cinchona,  and  dry  the  mixture  completely  at  a  tem- 
perature not  above  80°  C.  (176°  F.).  Digest  the  dried  mixture  with 
200  c.c.  of  alcohol,  in  a  flask,  near  the  temperature  of  boilmg  for  an 
hour.  When  cool,  pour  the  mixture  upon  a  filter  of  about  6  inches 
(15  centimeters)  diameter.  Rinse  the  flask,  and  wash  the  filter  with 
200  c.c.  of  alcohol,  used  in  several  portions,  letting  the  filter  drain  after 
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use  of  each  portion.  To  the  filtered  Hquicl  add  enough  dikited  sul- 
phuric acid  to  render  the  liquid  acid  to  test-paper.  Let  any  resulting 
precipitate  (sulphate  of  calcium)  subside ;  then  decant  the  liquid,  in 
portions,  upon  a  very  small  filter,  and  wash  the  residue  and  filter  with 
small  portions  of  alcohol.  Distill  or  evaporate  the  filtrate  to  expel  all 
the  alcohol,  cool,  pass  through  a  small  filter,  and  wash  the  latter  with 
distilled  water  slightly  acidulated  with  diluted  sulphuric  acid  until  the 
washings  are  no  longer  .made  turbid  by  solution  of  soda.  To  the  filtered 
liquid,  concentrated  to  the  volume  of  about  50  c.c,  when  nearly  cool,  add 
enough  solution  of  soda  to  render  it  strongly  alkaline.  Collect  the  pre- 
cipitate on  a  wetted  filter,  let  it  drain,  and  wash  it  with  small  portions 
of  distilled  water  (using  as  little  as  possible)  until  the  washings  give 
but  a  slight  turbidity  with  test-solution  of  chloride  of  barium.  Drain 
the  filter  by  laying  it  upon  blotting  or  filter  papers  until  it  is  nearly  dry. 
Detach  the  precipitate  carefully  from  the  filter  and  transfer  it  to  a 
weighed  capsule,  wash  the  filter  with  distilled  water  acidulated  with 
diluted  sulphuric  acid,  make  the  filtrate  alkaline  by  solution  of  soda, 
and,  if  a  precipitate  result,  wash  it  on  a  very  small  filter,  let  it  drain  well, 
and  transfer  it  to  the  capsule.  Dry  the  contents  of  the  latter  at  100°  C. 
(212°  F.)  to  a  constant  weight,  cool  it  in  a  desiccator,  and  weigh.  The 
number  of  grammes  multiplied  by  5  equals  the  percentage  of  total  alka- 
loids in  the  cinchona. 

II.  For  Quinine. 

To  the  total  alkaloids  from  20  gms.  of  cinchona,  previously  weighed, 
add  distilled  water  acidulated  with  diluted  sulphuric  acid  until  the  mix- 
ture remains  for  10  or  15  minutes  after  digestion  just  distinctly  acid  to 
test-paper.  Transfer  to  a  weighed  beaker,  rinsing  with  distilled  water, 
and  adding  of  this  enough  to  make  the  whole  v/eigh  70  times  the  weight 
of  the  alkaloids.  Add  now,  in  drops,  solution  of  soda,  previously  well 
diluted  with  distilled  water,  until  the  mixture  is  exactly  neutral  to  test- 
paper.  Digest  at  60°  C.  (140°  F.)  for  5  minutes,  then  cool  to  15°  C. 
(59°  F.),  and  maintain  at  this  temperature  for  half  an  hour.  If  crys- 
tals do  not  appear  in  the  glass  vessel,  the  total  alkaloids  do  not  contain 
quinine  in  quantity  over  8  per  cent,  of  their  weight  (corresponding  to 
9  per  cent,  of  sulphate  of  quinine,  crystallized).  If  crystals  appear  in 
the  mixture,  pass  the  latter  through  a  filter  not  larger  than  necessary, 
prepared  by  drying  two  filter-papers  of  2  to  3J  inches  (5  to  9  centimeters) 
diameter,  trimmimg  them  to  an  equal  weight,  folding  them  separately, 
and  placing  one  within  the  other  so  as  to  make  a  plain  filter  four-fold  on 
each  side.  When  the  liquid  has  drained  away,  wash  the  filter  and  con- 
tents with  distilled  water  of  a  temperature  of  15°  C.  (59°  F.)  added  in 
small  portions,  until  the  entire  filtered  liquid  weighs  90  times  the  weight 
of  the  alkaloids  taken.  Dry  the  filter,  without  separating  its  folds,  at 
60°  C  (140°  F.),  to  a  constant  Aveight,  cool,  and  weigh  the  inner  filter 
and  contents,  taking  the  outer  filter  for  a  counter-weight.  To  the  M'eight 
of  efiloresced  sulphate  of  quinine  so  obtained,  add  11.5  per  cent,  of 
its  amount  (for  water  of  crystallization),  and  add  0.12  per  cent,  of  the 
weight  of  the  entire  filtered  liquid  (for  solubility  of  the  crystals  at  15°  C. 
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or  59°  F.).  The  sum  in  grammes,  multiplied  by  5,  equals  the  percent- 
age of  crystallized  sulphate  of  quinine  equivalent  to  the  (piinine  in  the 
cincliona. 

Quinina,  U.  S.  P.    {Quinine.    C.^,jH2.jN202.3H20  (crystallized)  =  378.) 

An  alkaloid  prepared  from  different  species  of  cinchona. 

This  alkaloid  is  prepared  from  various  species  of  cinchona  Ijark, 
whicli  contain  it  in  combination  with  kinic  acid  and  the  astringent 
principle  called  cincho-tannic  acid„  These  coml:)inations  being  (^nly 
partially  soluble  in  water,  resort  is  had  to  an  acid  which  liberates  the 
alkaloid  in  a  soluble  form.  That  used  in  the  former  officinal  process 
for  preparing  the  sulphate  of  quinine  is  muriatic,  which  is  mixed  with 
water  in  which  the  powdered  bark  is  boiled.  The  very  soluble  muriate 
of  quinine  contained  in  this  decoction  is  decomposed,  giving  up  its  acid 
to  lime,  while  the  quinine  is  liberated,  and,  being  insoluble,  is  precipitated 
with  the  excess  of  lime  added,  the  water  retaining  the  chloride  of  cal- 
cium resulting  from  the  reaction,  and  most  of  the  impurities,  in  solution. 
The  precipitated  quinine  and  excess  of  lime  being  now  digested  in  alcohol, 
the  former  is  dissolved,  and  the  impure  quinine  is  obtained  by  evaporat- 
ing this  alcoholic  solution.  The  remaining  part  of  the  process  consists 
in  converting  this  into  the  officinal  sulphate,  at  the  same  time  rendering- 
it  pure.  To  accomplish  this,  the  amorphous  mass  is  dissolved  in  diluted 
sulphuric  acid,  and  filtered  through  bone-black,  which  contains  sufficient 
carbonate  of  lime  to  neutralize  the  excess  of  sulphuric  acid,  and  thus 
facilitate  the  crystallization  of  the  sulphate  as  the  solution  cools.  This 
process  requires  to  be  repeated,  with  the  addition  of  acid,  if  the  charcoal 
is  too  alkaline,  till  a  white  and  pure  product  is  the  result. 

The  following  is  the  process  for  preparing  this  alkaloid  without 
alcohol,  by  Herring,  who  substitutes  in  place  of  it  oil  of  turpentine  or 
benzole : — 

PoAvdered  bark  is  boiled  with  caustic  soda,  to  remove  extractive,  gum, 
and  coloring  matter,  exhausted  with  diluted  sulphuric  acid,  evaporated 
at  about  120°,  filtered,  precipitated  by  caustic  soda,  washed,  redissolved 
in  H2SO4,  recrystallized,  treated  wdth  animal  charcoal,  and  by  fractional 
crystallizations  purified  from  the  other  alkaloid. 

The  soda  liquor  is  supersaturated  with  muriatic  acid,  evaporated, 
filtered,  treated  with  hydrate  of  lime,  from  w^hich  precipitate  the  alka- 
loids may  be  extracted  by  oil  of  turpentine  or  benzole.  On  adding 
diluted  HgSO^,  a  solution  of  the  alkaloid  is  obtained  to  be  purified  as 
above. 

A  white,  flaky,  amorphous  or  minutely  crystalline  powder,  permanent 
in  the  air,  odorless,  having  a  very  bitter  taste,  and  an  alkaline  reaction. 
Soluble  in  about  1600  parts  of  water,  and  in  6  parts  of  alcohol  at  15° 
C.  (59°  r.) ;  in  700  parts  of  boiling  water,  in  2  parts  of  boiling  alcohol, 
in  about  25  parts  of  ether,  in  about  5  parts  of  chloroform,  in  about  200 
parts  of  glycerin,  and  also  soluble  in  benzin,  benzol,  water  of  ammonia, 
or  in  diluted  acids,  which  latter  it  neutralizes.  When  heated  to  57°  C. 
(135°  F.),  it  melts,  and,  at  the  temperature  of  the  water-bath,  loses 
about  9  per  cent,  (about  2  molecules)  of  its  water  of  crystallizatiouj 
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the  remainder  being  expelled  at  125°  C.  (257°  F.).  On  ignition,  the 
alkaloid  burns  slowly,  without  leaving  a  residue.  The  solution  of 
quinine  in  diluted  sulphuric  acid  has  a  vivid,  blue  fluorescence.  Treated, 
flrst,  with  fresh  chlorine  water,  and  then,  with  a  slight  excess  of  water 
of  ammonia,  quinine  produces  an  emerald-green  color. 

Quinine  should  afford  no  color,  or  none  darker  than  a  pale  yellow, 
with  undiluted  sulphuric  acid  (absence  of  foreign  organic  matters),  nor 
should  it  be  reddened  by  nitric  acid  (difference  from  morphine).  If 
1  gm.  of  quinine  be  mixed,  in  a  mortar,  with  0.5  gm.  of  sulphate  of 
ammonium  and  5  c.c.  of  distilled  water,  the  mixture  thoroughly  dried 
on  the  water-bath,  the  residue  (which  should  be  neutral  to  test-paper) 
agitated  with  10  c.c.  of  distilled  water,  this  mixtm'e  macerated  at  15° 
C.  (59°  F.)  for  half  an  hour,  then  filtered  through  a  small  filter,  5  c.c. 
of  the  filtrate  taken  in  a  test-tube,  and  7  c.c.  of  water  of  ammonia 
(sp.  gr.  0.960)  then  added — on  closing  the  test-tube  with  the  finger  and 
gently  turning  it  until  the  ammonia  is  fully  intermixed,  a  clear  liquid 
should  be  obtained.  If  the  temperature  of  maceration  has  been  16°  C 
(60.8°  F.),  7.5  c.c.  of  the  water  of  ammonia  may  be  added;  if  17°  C. 
(62.6°  F.),  8  c.c.  may  be  added.  In  each  instance  a  clear  liquid  indi- 
cates the  absence  of  more  than  about  1  per  cent,  of  cinchonidine  and 
quinidine,  and  of  more  than  traces  of  cinchoniue. 

Its  salts  are  mostly  crystallizable ;  their  solutions  show  a  blue  fluores- 
cence, and  on  the  addition  of  fresh  chlorine  water  and  a  little  ammonia, 
are  colored  violet,  by  an  excess  of  NH3  emerald-green ;  too  much  chlo- 
rine causes  a  brown  color.  A  solution  of  quinine  in  diluted  sulphuric 
acid,  mixed  with  some  acetic  acid  and  alcohol,  and  heated  to  130°, 
yields,  after  the  addition  of  tincture  of  iodine,  beautiful  emerald-green 
crystals  of  iodosulphate  of  quinine,  Herapath's  salt,  ■\^dlich  are  nearly 
colorless  by  transmitted  light.  The  solution  of  its  salts  is  precipitated 
by  alkalies,  their  carbonates  and  bicarbonate ;  but  if  they  had  been 
previously  sufficiently  acidulated  with  tartaric  acid,  bicarbonate  of 
sodium  produces  no  precipitate.  If  their  solution  is  treated  first  with 
chlorine  water,  free  from  hydrochloric  acid,  and  subsequently  with 
finely-powdered  ferrocyanide  of  potassium,  a  red  coloration  is  produced, 
while  potassa  causes  a  yellow  color.  Quinine  salts  are  precipitated  by 
ferrocyanide  of  potassium,  the  precipitate  is  dissolved  on  boiling  and 
by  an  excess  of  the  precipitant.     (Differences  from  cinchoniue.) 

Quinince  Bisulphas,  U.  S.  P.     (Bisulphate  of  Quinine. 
C,,JI,,'N^0^Ii,S0,.7IL,0  =  548.) 

Bisulphate  of  quinine  should  be  kept  in  Avell-stopped  bottles. 

Colorless,  clear,  orthorhombic  crystals,  or  small  needles,  efflorescing 
and  becoming  opaque  on  exposure  to  air,  odorless,  having  a  very  bitter 
taste,  and  a  strongly  acid  reaction.  Soluble  in  about  10  parts  of  A^^ater 
(with  vivid  blue  fluorescence),  and  in  32  parts  of  alcohol  at  15°  C. 
(59°  F.) ;  very  soluble  in  boiling  water  and  in  boiling  alcohol.  At  100° 
C.  (212°  F.)  it  loses  all  its  water  of  crystallization,  and  at  135°  C. 
(275°  F.)  it  is  converted  into  bisulphate  of  quinicine.  On  ignition,  the 
salt  burns  slowly  without  leaving  a  residue.     Treated,  first,  with  fresh 
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chlorine  water,  and  then,  with  a  sli<i:]it  excess  of  water  of  amnK^nia,  it 
produces  an  emerald-green  color.  Its  aqueous  solutifjn  yields,  with  water 
of  ammonia,  a  precipitate  readily  soluble  in  an  excess  of  water  of 
ammonia,  or  in  ether.  With  test-solution  of  chloride  of  barium  it  pro- 
duces a  white  precipitate  insoluble  in  hydrochloric  acid. 

The  salt  should  not  be  colored,  or  at  most,  but  very  slightly  colored, 
by  undiluted  sulphuric  acid  (absence  of  foreign  organic  matters),  nor  be 
reddened  by  nitric  acid  (difference  from  morphine).  If  1  gm.  of  bisul- 
phate  of  quinine  be  dried,  on  a  water-bath,  to  constant  weight,  the  resi- 
due should  weigh  not  less  than  0.77  gm.  (absence  of  free  water).  If  1 
gm.  of  the  salt,  previously  dried  at  100°  C.  (212°  F.),  be  agitated  Avith 
8  c.c.  of  distilled  water,  the  mixture  made  exactly  neutral  to  test-paper 
by  the  cautious  addition  of  water  of  ammonia,  then  increased  hy  the 
addition  of  distilled  water  to  10  c.c,  and  macerated  at  15°  C.  (59°  F.) 
for  half  an  hour,  upon  proceeding  further  as  directed  for  the  correspond- 
ing test  under  quinine  (see  Quinina),  the  results  there  given  should  l^e 
obtained. 

Quininoe  Hydrohromas,  U.  S.  P.     {Hydrobromate  of  Quinine. 
C,,-il,,^,0,B.Bv.2}I,0  =  440.8.) 

Hydrobromate  of  quinine  should  be  kept  in  well-stopped  bottles. 

Colorless,  lustrous  needles,  permanent  in  ordinary  air,  but  readily 
efflorescing  at  a  gentle  heat,  odorless,  having  a  very  bitter  taste,  and  a 
neutral  or  slightly  alkaline  reaction.  Soluble  in  about  1 6  parts  of  water, 
and  in  3  parts  of  alcohol. at  15°  C.  (59°  F.) ;  in  1  part  of  boiling  water, 
and  in  less  than  1  part  of  boiling  alcohol;  in  6  parts  of  ether,  in  12 
parts  of  chloroform,  and  moderately  soluble  in  glycerin.  On  ignition, 
the  salt  burns  slowly  without  leaving  a  residue.  The  aqueous  solution, 
when  acidulated  with  sulphuric  acid,  has  a  blue  fluorescence,  and,  when 
treated,  first,  with  fresh  chlorine  water,  and  then  with  a  slight  excess  of 
water  of  ammonia,  it  produces  an  emerald-green  color.  Water  of 
ammonia  added  to  the  aqueous  solution  throws  down  a  white  precipitate 
readily  soluble  in  an  excess  of  water  of  ammonia,  or  in  ether.  Test- 
solution  of  nitrate  of  silver  produces  a  white  precipitate,  which  is  insol- 
uble in  diluted  nitric  acid,  and,  when  filtered  oif  and  washed,  insoluble 
in  solution  of  carbonate  of  ammonium. 

The  salt  should  not  be  colored,  or  not  more  than  very  slightly  colored, 
by  undiluted  suljjhuric  acid  (absence  of  foreign  organic  mattei's),  nor  be 
reddened  by  nitric  acid  (difference  from  morphine).  If  a  small  portion 
of  the  salt  be  dried  on  the  w^ater-bath  until  it  ceases  to  lose  weight,  and 
the  residue  cooled  in  a  desiccator,  the  loss  of  weight  should  not  exceed 
8.2  per  cent.  The  aqueous  solution  should  not  be  rendered  turbid  by 
diluted  sulphuric  acid  (absence  of  barium),  and  not  more  than  slightly 
turbid  by  test-solution  of  chloride  of  barium  (limit  of  sulphate).  If 
1.5  gm.  of  the  salt  be  dissolved  in  15  c.c.  of  hot  distilled  water,  the 
solution  stirred  with  0.6  gm.  of  crystallized  sulphate  of  sodium  in 
powder,  the  mixture  maintained  at  15°  C.  (59°  F.)  for  half  an  hour  and 
then  drained  through  a  filter  only  large  enough  to  contain  it,  until  5  c.c. 
of  filtrate  are  obtained — upon  treating  this  liquid  as  directed  for  the 
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corresponding  test  nnder  quinine  (see  Quinina),  the  results  there  given 
should  be  obtained. 

Quinince  Hydrochloras,  U.  S.  P.     {Hydrochlorate  of  Quinine. 
C,,II,,^.PJICI:2J1,0  =  396.4.) 

Hydrochlorate  of  quinine  should  be  kept  in  well-stopped  bottles. 

The  Dublin  Pharmacopceia  orders  437  grains  of  crystallized  sul- 
phate of  quinine  (equivalent  to  382  grains  of  the  salt  dried  at  212°) 
dissolved  in  30  oz.  of  boiling  water,  to  be  precipitated  by  123  grains 
of  chloride  of  barium,  and  the  filtrate  evaporated  until  a  pellicle  forms. 
Another  process  is  to  decompose  1  j)art  of  the  sulphate  in  alcoholic 
solution  by  3  parts  of  chloride  of  sodium.  It  crystallizes  with  2H2O 
in  needles  of  a  pearly  lustre,  more  soluble  than  the  sulphate.  Baryta 
is  detected  by  sulphuric  acid,  sulphate  of  quinine  by  chloride  of  barium. 

White,  lustrous  needles,  forming  tufts,  permanent  in  ordinary  air, 
but  readily  efflorescing  at  a  gentle  heat,  odorless,  having  a  very  bitter 
taste,  and  a  neutral  or  faintly  alkaline  reaction.  Soluble  in  34  parts  of 
water,  and  in  3  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  1  part  of  boiling 
water,  and  very  soluble  in  boiling  alcohol ;  when  rendered  anhydrous, 
it  is  soluble  in  1  part  of  chloroform.  On  ignition,  the  salt  burns  slowly 
without  leaving  a  residue.  The  saturated,  aqueous  solution  does  not 
show  any  blue  fluorescence,  w4iich,  however,  appears,  in  some  degree,  in 
moi'e  dilute  solutions,  if  not  acidulated.  When  treated,  first,  with  fresh 
chlorine  water,  and  then  with  a  slight  excess  of  water  of  ammonia,  it 
produces  an  emerald-green  color.  Water  of  ammonia  added  to  the 
aqueous  solution,  throws  down  a  white  precipitate  readily  soluble  in  an 
excess  of  water  of  ammonia,  or  in  ether.  Test-solution  of  nitrate  of  silver 
produces  a  white  precipitate  insoluble  in  nitric  acid,  but  soluble  in  ammonia. 

The  salt  should  not  be  colored,  or  only  very  slightly  colored,  by  undi- 
luted sulphuric  acid  (absence  of  foreign  organic  matters),  nor  be  reddened 
by  nitric  acid  (difference  from  morphine).  The  aqueous  solution  of  the 
salt  should  not  be  rendered  turbid  by  diluted  sulphuric  acid  (absence  of 
barium),  nor  more  than  slightly  turbid  by  test-solutiou  of  chloride  of 
barium  (limit  of  sulphate).  If  a  small  portion  of  the  salt  be  dried  on 
a  water-bath  until  it  ceases  to  lose  weight,  and  the  residue  cooled  in  a 
desiccator,  the  loss  of  weight  should  not  exceed  9  per  cent.  If  1.5  gm. 
be  dissolved  in  15  c.c.  of  hot  distilled  water,  the  solution  stirred  with 
0.75  gm.  of  crystallized  sulphate  of  sodium  in  powder,  the  mixture 
maintained  at  15°  C  (59°  F.)  for  half  an  hour,  and  then  drained  through 
a  filter  only  large  enough  to  contain  it,  until  5  c.c.  of  filtrate  are  obtained 
— upon  treating  this  liquid  as  directed  for  the  corresponding  test  under 
quinine  (see  Quinina),  the  results  there  given  should  be  obtained. 

Quinince  Sulphas,  IT.  S.  P.     {Sulphate  of  Quinine. 

(C2oH.,N20.)2H.SO,.7H,0  =  872.) 

[Quinice  Sulphas,  Pharm.,  1870.) 

Sulphate  of  quinine  should  be  kept  in  well-stopped  bottles. 
Of  the  salts,  the  neutral  sulphate  (formerly  called  disulphate)  is  offic- 
inal, and  mostly  employed.     Its  mode  of  preparation  has  been  given 
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above.  It  is  in  feathery,  white  crystals,  much  interlaced ;  of  its  8 
e(j[iii\alents  of  water,  G  are  given  off  by  exposure  to  diy  air,  while  the 
reiJKiiniiig  2  are  driven  off  at  248°.  it  di.ssoh^es  in  740  i)arts  of  cold 
and  .']0  parts  Ijoiling  water,  in  GO  parts  of  alcohol,  but  scarcely  in  ether. 
The  addition  of  a  mineral,  or  of  certain  organic  acids,  renders  it  ea^^ily 
soluble. 

The  salts  of  quinine  are  all  used  as  tonics;  the  sulphate,  especially,  is 
a  well-known  antiperiodic  and  febrifuge ;  it  is  said  to  pnxluce  ab(jrtion 
when  given  during  pregnancy.  The  dose  varies  from  1  to  20  grains. 
It  is  given  in  powder,  pill,  mixture,  and  solution.  (See  ExtaiiporaneoiiH 
Fharmaci/.) 

Snow-white,  loose,  filiform  crystals,  fragile  and  somewhat  flexible, 
making  a  very  light  and  easily  compressible  mafBS,  lustreless  from  su])er- 
ficial  efflorescence  after  standing  in  the  air,  odorless,  having  a  persistent, 
very  bitter  taste,  and  a  neutral  reaction.  Soluble  in  740  parts  of  water, 
and  in  65  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  about  30  parts  of 
boiling  water,  in  about  3  parts  of  boiling  alcohol,  in  small  propor- 
tions of  acidulated  Avater,  in  40  parts  of  glycerin,  in  1000  parts  of  chlo- 
roform, and  very  slightly  soluble  in  ether.  When  long  exposed  to  the 
air,  or  when  kept  at  50°  or  60°  C.  (122°  to  140°  F.)  for  some  hours,  it 
loses  most  of  its  water  of  crystallization  (all  except  4.6  per  cent.,  or  2  to 
3  molecules  of  water),  the  last  portion  being  slowly  expelled  at  100°  to 
115°  C.  (212°  to  239°  F.).  On  ignition,  the  salt  burns  slowly  without 
leaving  a  residue.  The  aqueous  solution  of  the  salt,  especially  when 
acidulated  with  sulphuric  acid,  has  a  vivid,  blue  fluorescence.  AVhen 
treated,  first,  with  fresh  chlorine  water,  and  then  with  a  slight  excess  of 
water  of  ammonia,  the  salt  produces  an  emerald-green  color.  Water  of 
ammonia  added  to  the  aqueous  solution  of  the  salt,  throws  down  a  white 
precipitate  readily  soluble  in  an  excess  of  water  of  ammonia,  and  soluble 
in  about  20  times  its  weight  of  ether  (the  other  cinchona  alkaloids  requir- 
ing larger  proportions  of  ether  or  of  water  of  ammonia  for  solution). 
Dissolved  in  water,  it  yields,  with  test-solution  of  chloride  of  barium,  a 
white  precipitate  insoluble  in  hydrochloric  acid. 

The  salt  should  not  be  colored,  or  not  more  than  very  slightly  col- 
ored, by  undiluted  sulphuric  acid  (absence  of  foreign  organic  matters), 
nor  be  reddened  by  nitric  acid  (difference  from  morphine).  20  c.c.  of 
absolute  alcohol  should  dissolve  0.2  gm.  of  the  salt,  forming  a  clear 
liquid.  If  a  portion  of  the  salt  be  boiled  with  milk  of  lime,  no  ammo- 
niacal  vapor  should  be  given  off. 

If  1  gm.  of  the  salt  be  placed  in  a  porcelain  capsule,  and  dried  at  a 
temperature  of  100°  C.  (212°  F.)  for  3  hours,  or  until  a  constant  weight 
is  attained,  the  remainder,  cooled  in  a  desiccator,  should  weigh  not  less 
than  0.838  gm.  (absence  of  more  than  8  molecules,  or  16.18  per  cent. 
of  water).  If  the  residue,  thus  dried  at  100°  C.  (212°  F.),  be  agitated 
with  10  c.c.  of  distilled  water,  the  mixture  macerated  at  15°  C.  (59°  F.) 
for  half  an  hour,  then  filtered  through  a  small  filter,  5  c.c.  of  the  filtrate 
taken  in  a  test-tube,  and  7  c.c.  of  water  of  ammonia  (sp.  gr.  0.960)  then 
added,  on  closing  the  test-tube  with  the  finger,  and  gently  turning  it 
until  the  ammonia  is  fully  intermixed,  a  clear  liquid  should  be  obtained. 
If  the  temperature  of  maceration  has  been  16°  C.  (60.8°  F.),  7.5  c.c.  of 
38 
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the  water  of  ammonia  may  be  added;  if  17°  C.  (62.6°  F.),  8  c.c.  may 
be  added.  In  each  instance,  a  clear  liquid  indicates  the  absence  of  more 
than  about  1  per  cent,  of  cinchonidine  or  quinidine,  and  of  more  than 
traces  of  cinchonine. 

Detection  of  Achdterations  and  Impurities  in  Sulphate  of  Quinine. — 
The  behavior  of  the  cinchona  alkaloids  and  their  salts  has  been  men- 
tioned under  their  respective  heads,  and,  with  the  aid  of  these  tests,  it  is 
not  very  difficult  to  distinguish  the  alkaloids,  when  pure,  from  each  other. 
There  is  more  difficulty  experienced  in  detecting  the  presence  of  one 
alkaloid  in  another,  or  in  finding  out  foreign  substances  sometimes 
fraudulently  mixed  with  them.  The  following  are  the  various  tests 
proposed  for  these  purposes. 

1.  Zimmer's  test. — 60  drops  of  ether,  20  of  ammonia  water,  and  10 
grains  of  the  sulphate,  previously  dissolved  in  15  drops  of  water  and 
10  drops  of  diluted  sulphui'ic  acid,  made  of  1  part,  by  weight,  of  sul- 
phuric acid  to  5  of  water,  are  mixed  in  a  test-tube ;  the  quinine,  being 
soluble  in  the  ether,  will  not  appear,  but  any  admixture  of  cinchonine,  or 
above  10  per  cent,  of  quinidine,  will  separate  as  a  layer  of  white  powder, 
between  the  aqueous  liquid  and  the  supernatant  ether.  If  quinidine  be 
present,  it  will  be  dissolved  by  a  large  addition  of  ether,  while  cinchonine 
will  not.  If  less  than  10  per  cent,  of  quinidine  is  present,  the  mixture 
will  be  clear,  but  the  quinidine  will  soon  crystallize,  while  quinine  will, 
after  a  while,  gelatinize  the  ethereal  solution. 

2.  Rump's  test  is  said  to  be  even  more  delicate  than  the  former.  6 
grains  of  the  sulphate,  J  drachm  of  ether,  2  or  3  drops  of  ammonia 
water,  are  well  agitated  in  a  test-tube ;  pure  sulphate  of  quinine  will 
yield  a  perfectly  transparent  solution ;  if  5  per  cent,  of  sulphate  of  qui- 
nidine is  present,  the  solution  will  likewise  be  clear,  but,  after  a  while, 
will  become  turbid ;  10  per  cent,  of  quinidine  -will  leave  a  portion  undis- 
solved ;  ^^'ith  less  than  5  per  cent.,  the  solution  is  to  be  evaporated  spon- 
taneously, quinidine  will  theu  be  left  in  crystals,  but  quinine  as  a  gummy 
mass. 

3.  Liehig's  test. — 15  grains  of  the  salt  are  rubbed  with  2  ounces  of 
ammonia  water,  this  is  heated  until  nearly  all  odor  of  ammonia  has  dis- 
appeared, and  agitated  ^vith  2  ounces  of  ether.  If  a  turbidness  remains 
on  the  margin  of  the  two  liquids,  cinchonine  is  present. 

The  ethereal  solution  may,  besides  cjuinine,  also  contain  quinidine, 
which,  like  the  above,  will  be  left  in  crystals  on  spontaneous  evapora- 
tion. 

4.  Kerner's  test. — Chemically  pure  neutral  sulphate  of  quinine  is  dis- 
solved in  distilled  water  to  saturation  at  a  temperature  of  15°  C.  (59° 
r.) ;  5  c.c.  of  this  solution  are  precipitated  and  exactly  redissolved  by 
5  c.c.  of  ammonia  water,  sp.  gr.  .92,  and  by  7  c.c.  of  ammonia,  sp.  gr. 
.96.  For  a  similarly  prepared  solution  of  sulphate  of  quinidine  and  cin- 
chonidine from  10  to  13  times  this  quantity  of  ammonia  is  needed  to 
have  the  same  effect,  while  the  precipitate  from  the  cinchonine  salt  does 
not  redissolve.  Accordingly,  to  test  the  commercial  sulphate  of  quinine, 
an  excess  of  it  is  treated  with  distilled  water  of  59°  for  J  hour  until  a 
saturated  solution  is  obtained ;  5  c.c.  of  the  filtered  solution  are  mixed 
^vith  7  c.c.  of  officinal  w^ater  of  ammonia  (or  with  5  c.c.  of  ammonia, 
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sp.  gr.  .920) ;  if  the  alkaloid  is  precipitated  and  redissolved,  the  quinine 
salt  is  pure;  if  more  ammonia  is  required  for  solution,  quinidine  or  cin- 
chonidine  is  present,  and  if  100  c.c.  ammonia  do  not  effect  a  clear  solu- 
tion, cinchonine  is  present. 

Since  sulphate  of  cinchonine  is  the  most  soluble  sulphate  of  all  the 
cinchona  alkaloids,  and  since  the  sulphates  arranged  according  to  their 
solubility  follow  in  this  order :  cinchonine,  cinchonidine,  quinidine,  qui- 
nine, it  is  evident  that  if  a  commercial  sample  of  sulphate  of  quinine  is 
treated  with  an  insufficient  quantity  of  water  at  59°  F.,  the  most  soluble 
sulphates  must  be  dissolved  first,  and,  consequently,  the  larger  the  excess 
of  the  commercial  salt,  the  more  readily  M'ill  these  other  alkaloids  be 
discovered  in  the  solution  by  means  of  the  ammonia  water  of  the  above 
standard  strength.  (See  the  very  interesting  paper  in  Amer.  Jour. 
Fharm.,  1862,  pp.  417-429.) 

5.  The  presence  in  the  sulphates  of  cinchona  alkaloids  of  common 
adulterations  may  be  detected  as  follows : — 

The  sulphates  are  entirely  soluble  in  cold  dilute  sulphuric  acid,  and 
entirely  dissipated  by  heat.  Sulphate  of  calcium  may  be  detected  by 
its  insolubility  in  alcohol,  and  by  remaining,  after  ignition,  on  a  piece 
of  platiua  foil.  Starch  would  remain  insoluble  in  dilute  acid  and  in 
alcohol,  and  would  be  recognized  by  the  well-known  iodine  test.  Stearic 
and  margaric  acids  and  resins  would  float  in  the  acid  solution,  and  be 
dissolved  by  ether.  Salicine,  if  more  than  10  per  cent,  were  present, 
would  show,  with  concentrated  sulphuric  acid,  a  red  color.  Phloridzin 
would  be  detected  as  yielding  a  yellow  color  with  the  same  reagent,  or 
by  the  yellow,  red,  and  blue  color  imparted  to  it  by  gaseous  ammonia 
under  a  bell  glass.  Sugar  or  mannite  would  be  blackened  by  concen- 
trated sulphuric  acid.  Oxalate  of  ammonium  would  be  detected  by 
giving  oiF  ammoniacal  vapors  with  caustic  potassa.  Solution  of  caustic 
bar\'ta  dissolves  salicine,  phloridzin,  gum,  mannite,  etc.,  but  leaves  the 
alkaloids  and  sulphate  of  baryta ;  in  the  solution,  after  it  has  been  freed 
from  baryta  by  carbonic  acid,  these  substances  may  be  detected. 


Quinince  Valerianas,  U.  S.  P.     ( Valerianate  of  Quinine. 
C,,H,,XAC5HioO,.Hp  =  444.) 

{Quinice  Valerianas,  Pharm.,  1870.) 

Valerianate  of  quinine  was  made  ofl&cinal  in  1860.  It  is  obtained  by 
dissolving  freshly-precipitated  quinine  in  diluted  valerianic  acid,  heated 
to  180°  F.,  and  crystallizing  by  cooling;  the  mother-liquors  are  evapo- 
rated below  120°.  It  combines  the  tonic  properties  of  quinine  with  the 
antispasmodic  eifects  of  the  valerianates. 

Valerianate  of  quinine  should  be  kept  in  well-stopped  bottles. 

White,  or  nearly  white,  pearly,  lusti'ous,  triclinic  ciystals,  permanent 
in  the  an*,  having  a  slight  odor  of  valerianic  acid,  a  bitter  taste,  and  a 
neutral  reaction.  Soluble  in  about  100  parts  of  water,  and  in  5  parts 
of  alcohol  at  15°  C.  (59°  F.) ;  in  40  pai-ts  of  boiling  water,  in  1  part 
of  boiling  alcohol,  and  slightly  soluble  in  ether.  ^Tien  heated  to  about 
90°  C.  (194°  F.),  the  salt  melts,  forming  a  colorless  liquid.     On  igni- 
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tion,  it  burns  slowly  without  leaving  a  residue.  The  aqueous  solution, 
when  acidulated  with  sulj)huric  acid,  has  a  blue  fluorescence,  and  emits 
the  odor  of  valerianic  acid.  When  treated,  first,  with  fresh  chlorine 
water,  and  then  with  a  slight  excess  of  water  of  ammonia,  it  produces 
an  emerald-green  color.  Water  of  ammonia  added  to  the  aqueous  solu- 
tion, throws  down  a  white  precipitate  readily  soluble  in  an  excess  of 
water  of  ammonia,  or  in  ether. 

The  salt  should  not  be  colored,  or  not  more  than  slightly  colored,  by 
undiluted  sulphuric  acid  (absence  of  foreign  organic  matters),  nor  be 
reddened  by  nitric  acid  (difference  from  morphine).  The  addition  of 
test-solution  of  chloride  of  barium  to  the  aqueous  solution  of  the  salt 
should  not  cause  more  than  a  slight  precipitate  (limit  of  sulphate). 

Quinince  Hypophosphis. — Introduced  to  notice  by  Prof.  J.  Lawrence 
Smith,  is  made  with  facility  by  dissolving  1  ounce  sulphate  of  quinine 
in  water  by  the  aid  of  diluted  sulphuric  acid,  then  precipitating  the  alka- 
loid with  ammonia,  washing,  digesting  the  quinine  in  excess,  in  hypo- 
phosphorous  acid  with  heat ;  after  filtering,  it  is  evaporated  spontaneously 
till  it  crystallizes.  It  may  also  be  made  by  double  decomposition  be- 
tween hypophosphite  of  baryta  and  sulphate  of  quinine.  It  is  in  elegant 
tufts  of  feathery  crystals,  soft  to  the  touch,  soluble  in  60  parts  of  water, 
and  more  so  in  hot  water.  It  loses  water  at  300°,  melts,  and  turns 
brown.     Dose,  1  to  5  grains. 

QuinincB  iodosulphas,  Herapath's  salt,  the  preparation  of  which  has 
been  noticed  among  the  tests  for  quinine,  has  been  used  in  hsemoptysis, 
tuberculosis,  scrofula,  etc.,  in  doses  of  J  to  3  grains,  3  or  4  times  a  day. 
(See  Am,  Drug.  Circ,  iv.,  p.  285.) 

Quinince  Hydriodas. — 5  ]3arts  of  efiloresced  sulphate  of  quinine  dis- 
solved in  alcohol  and  decomposed  by  an  alcoholic  solution  of  3  parts 
of  iodide  of  potassium,  precipitates  sulphate  of  potassium,  and  yields, 
on  cooling  and  evaporating,  hydriodate  of  quinine  in  fine  crystalline 
needles. 

Quinince  antimonias  is  precipitated  by  double  decomposition  of  antimo- 
niate  of  potassium  and  sulphate  of  quinine,  and  crystallized  from  hot 
water  or  alcohol.  It  has  been  administered  in  periodical  diseases  in 
doses  of  from  6  to  10  grains  during  apyrexia,  and  it  is  stated  to  be 
rarely  necessary  to  give  it  a  second  time, 

Quinince  Arsenis. — Quinine  is  precipitated  from  100  parts  of  its  sul- 
phate, dissolved  in  600  parts  alcohol,  and  boiled  with  14  parts  arsenious 
acid,  the  filtrate,  on  cooling,  separates  needles  of  this  poisonous  salt. 
It  may  be  given  with  caution  in  doses  from  J  to  |  grain  several  times 
a  day. 

Sulphate  of  quinine,  iron,  and  magnesia,  as  proposed  by  Dr.  Fergus, 
contains  5  parts  of  the  first,  15  of  the  second,  and  80  of  the  third  sul- 
phate, it  being  merely  an  intimate  mixture  of  the  three.  It  is  claimed 
for  this  preparation  that  the  adjuvant  property  of  both  iron  and  quinine 
are  remarkably  heightened,  and  that  in  solution  the  iron  is  not  ox- 
idized. (?) 

Quinince  ladas  is  obtained  by  saturating  lactic  acid  with  quinine,  or  by 
double  decomposition  of  the  baryta  salt  of  the  former  with  the  sulphate 
of  the  latter,  and  crystallizes  in  soluble  needles. 
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Quinince  tartras  is  ctystallizcd  in  needles  from  the  hot  solution  (A' 
quinine  in  tartaric  acid. 

Quinince  citras  is  separated  in  needles  from  the  hot  mixture  of  citrafe 
of  sodium  added  to  sulphate  of  quinine  until  an  acid  reaction  is  shown 
to  test  paper.     (See  Citrate  of  Quinia  and  Iron.) 

Quinince  Acetas. — 17  parts  of  the  effloresced  sulphate  of  quinine  are 
dissolved  in  boiling  water  and  mixed  with  6  parts  of  crystallized  acetate 
of  sodium;  acetate  of  (piinine  crystallizes  in  white  feathery  needles, 
nearly  insoluble  in  cold  water.  (See  remarks  in  Amer.  Jour.  PJiarm., 
XXX.,  \).  385.) 

Quinince  tiras. — 1  part  freshly  precipitated  quinine,  1^  of  uric  acid, 
and  150  parts  of  water  are  to  be  boiled  together  in  a  glass  vessel,  filtered 
while  hot,  the  contents  of  the  filter  treated  with  boiling  water,  and  the 
filtrate  mixed  and  set  by  in  the  cold  to  crystallize.  The  salt  forjus  as  a 
white  granular  mass,  the  mother-liquor  yielding  a  portion  by  evajiora- 
tion.  When  dry  it  is  a  white  powder,  with  a  feeble  lustre,  under  a 
microscope  showing  the  form  of  truncated  crystals;  soluble  in  855  parts 
of  cold  water,  1580  parts  of  alcohol,  sp.  gr.  .823,  or  21.25  parts  of 
ether;  it  consists  of  quinine  59.34,  uric  acid  27.47,  water  13.19. 

Quinince  Tannas. — Tannic  acid  precipitates  tannate  of  quinine  from  all 
solutions  which  have  not  been  too  much  acidulated ;  it  has  little  taste 
on  account  of  its  sparing  solubility  in  neutral  liquids. 

Quinince  gallas  is  obtained  by  double  decomposition  between  a  hot 
solution  of  sulphate  of  quinine  and  gallate  of  potassium.  It  is  in  crys- 
talline granules,  or  a  white  powder,  almost  insoluble  in  water,  solul^le 
in  alcohol  and  dilute  acids. 

Quinince  Kinas. — To  obtain  this  natural  salt  directly  from  the  bark, 
the  following  process  is  given  by  Henry  and  Plisson.  The  extract  is 
dissolved  in  3  parts  of  water,  nearly  neutralized  by  carbonate  of  calcium, 
then  cautiously  neutralized  by  hydrated  oxide  of  lead;  from  the  filtrate 
the  lead  is  removed  by  sulphuretted  hydrogen,  after  which  the  evapo- 
rated liquid  is  treated  with  alcohol  of  .842,  the  alcohol  distilled  off  and 
the  residue  repeatedly  treated  with  water  and  alcohol  until  nothing  is 
separated  by  these  liquids.  It  is  obtained  in  white  crystalline  warts, 
soluble  in  4  parts  of  water,  and  8  parts  of  alcohol. 

Quinince  Hyclrqferrocyanas. — 1  part  sulphate  of  quinine,  1 J  parts  fer- 
rocyanide  of  potassium,  and  7  parts  of  boiling  water  yield  the  salt  on 
cooling,  which  is  to  be  recrystallized  from  alcohol.  It  appears  in  green- 
ish-yellow needles,  which  are  insoluble  in  water.  Pelouze  asserts  it  to 
be  quinine  mixed  with  some  Prussian  blue.  Dollfuss  found  it  to  be 
C,„H,,NA+2(FeCy+2HCy)  + 6HA 

Quinince  Sulphocarbolas. — A  formula  for  this  salt  is  published  in 
Amer.  Jour.  Pharm.,  xlii.,  p.  506. 

Quinidina,  C2oH2i^.P2-^2II.p  =  360. 

This  name  is  now  generally  applied  to  an  alkaloid  which  is  isomeric 
with  quinine,  but  differs  from  it  in  turning  polarized  light  to  the  right. 
It  occurs,  in  company  with  the  other  alkaloids,  in  many  cinchona  barks, 
particulai-ly  those  imported  from  New  Grenada. 


598         ON    THE    ORGANIC    ALKALIES    OR    ALKALOIDS. 

It  is  obtained  from  its  sulphate  by  decomposition  with  ammonia,  and 
crystallizes  in  shining,  colorless,  efflorescing  crystals,  which  are  readily 
reduced  to  a  white  powder ;  they  melt  without  decomj)osition,  and,  on 
cooling,  concrete  into  a  grayish-white  crystalline  mass.  When  ignited, 
they  burn  with  the  odor  of  kinole  and  the  volatile  oil  of  bitter  almonds ; 
they  have  a  less  intensely  bitter  taste  than  quinine.  This  alkaloid  dis- 
solves in  1500  parts  cold  and  750  parts  boiling  water,  in  3  parts  of 
boiling  alcohol  and  90  of  ether,  and  its  solution  turns  to  a  green  color 
like  quinine  when  successively  treated  with  chlorine  water  and  ammonia ; 
a  solution  of  either  alkaloid,  even  in  700,000  parts  of  water,  according 
to  Herapath,  shows  a  dispersion  of  light  with  a  bluish,  milky  colora- 
tion. Quiuidine,  treated  with  tincture  of  iodine  under  the  same  circum- 
stances as  quinine,  yields  crystals  which  appear  garnet-red  by  transmitted 
light,  and  bluish-red  in  reflected  light.  Quiuidine  is  the  only  cinchona 
alkaloid  yielding,  with  the  solution  of  an  iodide,  a  nearly  insoluble  pre- 
cii^itate  of  hydriodate  of  quiuidine. 


Quinidince  Sulphas,  U.  S.  P.     {Sulphate  of  Quinidme. 


(C,oH,,NA)2H2SO,.2H,0  =  782. 


The  neutral  sulphate  of  an  alkaloid  prepared  from  different  species 
of  cinchona,  chiefly  Cinchona  pitayensis,  Wedclell  (nat.  ord.  Ruhiacece, 
Cinchonem). 

White,  silky  needles,  permanent  in  the  air,  odorless,  having  a  very 
bitter  taste,  and  a  neutral  or  faintly  alkaline  reaction.  Soluble  in  100 
parts  of  water,  and  in  8  parts  of  alcohol  at  15°  C.  (59°  F.);  in  7  parts 
of  boiling  water,  and  very  soluble  in  boiling  alcohol ;  also  in  acidulated 
water,  and  in  20  parts  of  chloroform,  but  almost  insoluble  in  ether.  It 
parts  with  its  water  of  crystallization  (4.3  per  cent,  of  its  weight)  at 
120°  C.  (248°  F.).  On  ignition,  the  salt  burns  slowly  without  leaving 
a  residue.  The  aqueous  solution,  when  acidulated  with  sulphuric  acid, 
has  a  decided  blue  fluorescence.  When  treated,  first  with  fresh  chlorine 
water,  and  then  with  a  slight  excess  of  water  of  ammonia,  the  salt  pro- 
duces an  emeralcl-green  color.  If  a  little  water  of  ammonia  is  added  to 
a  solution  of  the  salt,  a  white  precipitate  (quiuidine)  is  produced,  which 
requires  a  considerable  excess  of  water  of  ammonia,  or  about  30  times 
its  weight  of  ether,  to  dissolve  it.  Test-solution  of  chloride  of  barium 
added  to  an  aqueous  solution  of  the  salt,  throws  down  a  white  precipi- 
tate, insoluble  in  hydrochloric  acid. 

The  salt  should  not  be  colored,  or  not  more  than  very  slightly  colored, 
by  undiluted  sulphuric  acid  (absence  of  foreign  organic  matters),  nor  be 
reddened  by  nitric  acid  (difference  from  morphine).  If  0.5  gm.  each 
of  sulphate  of  quiuidine  and  of  iodide  of  potassium  (not  alkaline  to 
test-paper)  be  agitated  with  10  c.c.  of  water  at  about  60°  C.  (140°  F.), 
the  mixture  then  macerated  at  15°  C.  (59°  F.)  for  half  an  hour,  with 
frequent  stirring,  and  filtered,  the  addition  to  the  filtrate  of  a  drop  or 
two  of  water  of  ammonia  should  not  cause  more  than  a  slight  turbidity 
(absence  of  more  than  small  proportions  of  cinchouine,  cinchonicline  or 
quinine). 
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Cinchonina,  U.  S.  P.     {(Jinclionine.     0,91122X^0  =  294.) 

Tills  is  a  cinchona  alkaloid  usually  accompanying  quinine.  Jluanuco 
bark  contains  almost  exclusively  cinchonine,  which,  when  first  isolated 
from  this  bark,  was  called  huanucina,  under  tin;  su])position  of"  its  being 
a  distinct  alkaloid. 

White,  somewhat  lustrous  prisms  or  needles,  permanent  in  IIk;  air, 
odorless,  at  first  nearly  tasteless,  but  developing  a  bitter  af  ter-titst<;,  and 
having  an  alkaline  reaction.  Almost  insoluble  in  cold  or  hot  water, 
soluble  in  110  parts  of  alcohol  at  15°  C.  (59°  F.),  in  28  parts  of  br)il- 
ing  akiohol,  371  parts  of  etlier,  350  parts  of  chloroform,  and  readily 
sohil)Ie  in  diluted  acids,  forming  salts  of  a  very  bitter  taste.  At  about 
250°  0.  (482°  F.)  it  melts  and  turns  l)rown,  with  partial  sublimation. 
On  ignition,  the  alkaloid  is  dissipated  without  leaving  a  residue. 

A  solution  of  the  alkaloid  in  diluted  sulphuric  acid  should  not  exhibit 
more  than  a  faint  blue  fluorescence  (absence  of  more  than  traces  of  (qui- 
nine or  quinidine).  On  precipitating  the  alkaloid  from  this  solution  by 
Avater  of  ammonia,  it  is  very  sparingly  dissolved  by  the  latter  (difference 
from  and  absence  of  quinine),  and  requires  at  least  300  parts  of  ether 
for  solution  (difference  from  quinine,  quinidine,  and  ciuchouidine).  The 
salt  should  not  be  colored,  or  but  very  slightly  colored,  by  the  addition 
of  sulphuric  acid  (absence  of  foreign  organic  matters). 

Its  salts  are  generally  more  soluble  than  the  corresponding  salts  of 
quinine ;  they  are  precipitated  by  the  caustic  alkalies  and  their  carbon- 
ates ;  and,  in  not  too  diluted  solutions,  the  bicarbonates  likewise  cause  a 
precipitate  after  the  previous  addition  of  tartaric  acid.  Under  similar 
circumstances,  cinchonine  does  not  produce  the  reaction  of  quinine  with 
chlorine  and  ferrocyanide  of  potassium.  The  precijjitate  of  ferrocyanide 
of  potassium  in  cinchonine  salts  is  insoluble  in  an  excess  of  the  precipi- 
tant, but  crystallizes  from  its  hot  solution ;  its  comjDOsition  corresponds 
with  the  quinine  salt.  The  cinchonine  sulphate,  if  treated  wdth  iodine 
similarly  to  sulphate  of  quinine,  yields  a  brick-red  de^josit. 

Cinchonince  Sulphas,  U.  S.  P.     (Sulphate  of  Cinchonine. 

(C2oH2,N20)2H2SO,.2H20  =  750.) 

[Cinchonice  Sulphas,  Pharm.,  1870.) 

Hard,  white,  shining  prisms  of  the  clino-rhombic  system,  permanent 
in  the  air,  odorless,  having  a  very  bitter  taste  and  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  about  70  parts  of  w^ater  and  in  6  parts  of 
alcohol  at  15°  C.  (59°  F.),  in  14  parts  of  boiling  water,  1.5  parts  of 
boiling  alcohol,  60  parts  of  chloroform,  and  easily  so  in  diluted  acids; 
insoluble  in  ether  or  benzol.  At  100°  C.  (212°  F.)  the  salt  loses  its 
water  of  crystallization,  and  at  about  240°  C.  (464°  F.)  it  melts  with 
partial  sublimation.  On  ignition,  the  salt  is  dissipated  without  leaving 
a  residue.  The  aqueous  solution  of  the  salt  yields  a  curdy  precipitate 
with  test-solution  of  iodide  of  mercury  and  potassium.  "With  water  of 
ammonia  it  yields  a  white  precipitate  (cinchonine),  which  is  very  spar- 
ingly soluble  in  an  excess  of  ammonia  (difference  from  quinine),  and 
not  soluble  in  less  than  300  parts  of  ether  (difference  from  quinine, 
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quinidine,  and  cinchonidine).  With  test-solution  of  chloride  of  barium 
it  yields  a  white  precipitate,  insoluble  in  hydrochloric  acid. 

A  moderately  dilute  solution  of  the  salt,  acidulated  with  sulphuric 
acid,  should  not  show  more  than  a  faint  blue  fluorescence  (absence  of 
more  than  traces  of  sulphate  of  cpiinine  or  of  quinidme).  If  1  gm.  be 
dried  at  100°  C.  (212°  F.)  until  it  ceases  to  lose  weight,  the  residue, 
cooled  in  a  desiccator,  should  weigh  not  less  than  0.952  gm.  If  the 
salt,  dried  at  a  gentle  heat,  is  macerated  for  half  an  hour,  a^- ith  frequent 
agitation,  with  70  times  its  weight  of  chloroform,  at  15°  C.  (59°  F.),  it 
should  wholly,  or  almost  wholly,  dissolve  (any  more  than  traces  of  sul- 
phate of  quinine  or  sulphate  of  cinchonidine  remaining  undissolved). 
It  should  not  be  colored  by  contact  with  sulphuric  acid  (absence  of  for- 
eign organic  matters). 

If  cinchouine  occurs  in  barks  with  quinine  and  quinidine,  this  salt 
remains  behind  in  the  mother-liquor  after  the  crystallization  of  the 
other  sulphates.  The  Pharmacopceia  of  1860  directs  to  precipitate  this 
mother-liquor  by  solution  of  soda  until  it  becomes  alkaline ;  collect  on 
a  filter,  wash  it  with  water,  and  dry  it.  Then  wash  it  with  successive 
small  portions  of  alcohol  to  remove  other  alkaloids  which  may  be 
present.  IMix  the  residue  with  8  times  its  weight  of  water,  and,  having 
heated  the  mixture,  add  gradually  diluted  sulphuric  acid,  until  it  is 
saturated  and  becomes  clear.  Then  boil  the  liquid  with  animal  char- 
coal, filter  it  while  hot,  and  set  it  aside  to  crystallize.  Lastly,  drain  the 
crystals  and  dry  them  on  bibulous  paper.  By  evaporating  the  mother- 
liquid,  more  crystals  may  be  obtained. 

On  the  addition  of  sulphuric  acid,  it  passes  into  the  very  soluble  acid 
phosphate. 

The  other  salts  of  cinchonine  may  be  prepared  like  the  corresponding 
quinine  salts ;  the  following  have  been  occasionally  used : — 

CincJionince  murias  is  in  silky  prisms,  easily  soluble  in  water  and  alco- 
hol. This  salt  has  been  fraudulently  sold  for  sulphate  of  C[uinine,  which 
it  much  resembles  in  appearance.  (See  Amer.  Jour.  Pharm.,  pp.  43, 
92.) 

Cinohonince  hydriodas  crystallizes  in  needles. 

Cinchonince  tannas  is  a  yellowish  powder,  soluble  in  alcohol. 

Cinchonince  acetas. — If  acetic  acid  is  saturated  with  cinchonine,  on 
evaporation  granular  or  scaly  crystals  of  the  acetate  are  left,  which  are 
easily  soluble  in  water. 

Cinchonidina.     CguHg^NgO  =  308. 

Cinchonidine  often  constitutes  the  greatest  part  of  commercial  quinidine ; 
as  it  contains  no  water  of  crystallization,  it  is  not  efflorescent  in. the  air. 

Its  principal  j^eculiarities  are :  It  is  sparingly  soluble  in  ether  and 
water,  dissolves  in  1 2  parts  cold  alcohol,  deviates  j^olarized  light  to  the 
left,  and  gives  no  reaction  with  chlorine  water  and  ammonia.  By  Dr. 
Herapath's  test,  viz.,  treating  with  iodine  like  quinine,  the  resulting  ido- 
sulphate  of  cinchonidine  is  so  similar  in  appearance  to  the  corresj^onding 
cjuinine  salt,  that  it  can  only  be  distinguished  from  it  by  a  little  differ- 
ence in  the  tint,  caused  by  transmitted  light 
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It?  salts  are  freely  soluble  in  water  and  alcohol,  not  in  ether. 

The  base  discovered  bv  Wittstein,  and  called  by  him  cinchonid!a,  is, 

according  to  De  Vry,  a  mixture  of  various  alk;:"      -     *  -  principally  of 

cinchonine  and  Pasteur's  cinchonidia ;  and  the  //  of  Erdmann, 

according  to  the  same  aathority,  is  cinchonine  containing  some  qninidine. 

Cinchonidinoe  Sulphas,  U.  S.  P.     I'SuIphafe  of  Cinchonidine. 
(Q,H^X,0),>R>S0,.3H,0  =  76S. ) 

The  neutral  sulphate  of  an  alkaloid  prepared  from  certain  species  of 
cinchona,  chiefly  red  cinchona. 

\Miite,  silky,  lustrous  needles,  or  thin  quadratic  prisms,  odorless,  hav- 
ing a  very  bitter  taste,  and  a  neutral  or  faintly  alkaline  reaction.  Soluble  in 
ICM)  parts  of  water  and  in  71  parts  of  alcohol  at  15^  C.  f  59"  F.).  in  4  parts 
of  boiling  water,  in  12  parts  of  boiling  alcc'hol,  freely  in  acidulated 
water  and  in  lOX)  parts  of  chloroform  (the  undissolve*!  portions  bec-«jm- 
ing  gelatinous) ;  very  sparingly  soluble  in  ether  or  benzol.  At  100^  C 
(212^  F.>  the  salt  Irjses  its  water  of  crystallization.  From  a  dilute 
aqueons  solution  the  salt  crystallizes  with  13.13  per  c-ent.  (6  to  7  mol.) 
of  water  of  crystallization ;  from  a  concentrated  aqueous  5C>lution, 
with  7.03  per  cent.  (3  to  4  mol.).  On  ignition,  the  salt  is  dissipated 
without  leaving  a  residue.  The  aqneons  sc>lntion  of  the  salt  yields,  on 
addition  of  water  of  ammonia,  a  white  precipitate  (cinchonidine)  which 
requires  a  large  excess  of  ammonia  to  dissolve  it,  and  which  is  s«:>Iuble 
in  about  75  times  its  weight  of  ether.  With  test-solntion  of  iodide  of 
mercury  and  potasinm,  the  aqneous  solution  yields  a  curdy  precipitate, 
and  with  test-solution  of  chloride  of  barium  a  white  precipitate  insoluble 
in  hydrochloric  acid. 

The  moderately  dilute  aqueous  solution  of  the  salt,  acidulated  with 
sulphuric  acid,  shoidd  not  show  more  than  a  slight  blue  fluorescence 
(absence  of  more  than  trac-es  of  sulphate  of  quinine  or  of  quinitiine). 
The  salt  should  not  be  colored  by  the  addition  of  sulphuric  acid  ( absence 
of  foreign  organic  matters).  If  1  gm.  be  dried  at  1W°  C.  (212^  F.) 
until  it  ceases  to  lose  weight,  the  residue,  cooled  in  a  desiccator,  should 
weigh  not  less  than  0.92  gm.  If  0.5  gm.  of  the  salt  be  digested  wiih. 
20  c.c.  of  cold  distilled  water,  0.5  gm.  of  tartrate  of  pjtassium  and 
sodimn  added,  the  mixture  macerated,  with  frequent  agitation,  lor  1  hour 
at  15^  C.  (59^  F.),  then  filtered,  and  a  drop  of  water  of  ammonia  added 
to  the  filtrate,  not  more  than  a  slight  turbidity  should  appear  (absence 
of  more  than  0.5  per  cent,  of  sulphate  of  cinchonine,  or  of  more  than 
1.5  per  cent,  of  sulphate  of  quinidiue*. 

Paytine  is  the  name  given  by  Hesse  to  a  crystalline  alkaloid  discov- 
ered by  him  in  a  false  cinchona,  resembling  the  quina  blanca  of  Muns. 
The  figures  obtained  by  its  analvsis  lead  to  the  i'>rmula  C^H.^X.OH^O. 
It  forms  a  variety  of  salts  with  acids,  although  its  alo^hoKc  s^i'lurion 
reddens  blue  litmus  paper.  Though  bitter,  it  does  not  seem,  to  produc-e 
physicJogieal  effects.  Its  color  reactioie  are  numerous  and  remark- 
able. 

Qninicia  and  Cinchonicia. — ^The  acid  sulphates  of  quinine  or  cincho- 
m"ne,  if  heated  for  3  or  4  hours  to  about  250°  or  266*^.  are  ejuverted  into 
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alkaloids,  isomeric  with  the  original  bases,  the  former  into  quinicia,  and 
the  latter  into  cinchonicia,  and  but  very  little  coloring  matter ;  the  neu- 
tral salts  suiFer  partial  decomposition  at  that  temperature  after  melting. 
Both  alkaloids  are  nearly  insoluble  in  water,  soluble  in  alcohol,  easily 
combined  with  carbonic  acid,  displace  ammonia  from  its  salts,  and  deviate 
the  polarized  light  a  little  to  the  right.  The  optical  behavior  of  the  dif- 
ferent alkaloids,  therefore,  is  as  follows  : — 


Quinine,  considerably  to  left. 
Quinidine,  considerably  to  right. 
Quinicia,  feebly  to  the  right. 


Cinchonine,  considerably  to  right. 
Cinchonidine,  considerably  to  left. 
Cinchonicia,  feebly  to  the  right. 


Hoioard's  reeently  discovered  alkaloid  of  cinchona,  originally  described 
in  the  Journal  of  the  Chemical  Society,  2d  series,  ix.,  p.  61,  has  not  been 
obtained  in  crj^stals,  but  appears  in  the  form  of  a  yellowish  oil,  very 
soluble  in  alcohol  and  ether.  It  is  a  strong  base,  forming  neutral  and 
very  soluble  crystallizable  salts,  not  as  bitter  as  those  of  quinine ;  the 
oxalate,  which  is  the  best  known,  has  a  greenish-yellow  hue. 

Chinoidina  or  Quinoidina  [Chinoidine). — Is  a  product  of  alteration 
of  the  cinchona  alkaloids.  Drying  of  the  barks,  or  exposure  of  solution 
of  alkaloids  to  the  sun,  and  the  influence  of  a  high  temperature  appear 
to  favor  this  alteration.  It  is  prepared  by  precipitating  the  mother- 
liquor,  from  which  the  sulphates  of  the  other  alkaloids  have  been  crystal- 
lized, by  carbonate  of  soda,  and  extracting  with  alcohol. 

It  is  a  reddish-brown,  resin-like  mass,  entering  into  combination  with 
acids  like  the  unaltered  alkaloids.  The  salts  are  resinous,  uncrystalliz- 
able,  very  bitter.  It  is  isomeric  with  quinine,  and  has,  therefore,  been 
also  called  amorphous  quinine.  Pasteur  supj)0ses  it  to  be  uncrystallizable 
quinicia  and  cinchonicia.  From  the  commercial  article  the  four  cinchona 
alkaloids,  quinine  excepted,  have  at  various  times  been  prepared. 

It  has  strong  febrifuge  properties,  and  is  very  efficient  in  doses  double 
those  of  the  sulphate  of  quinine,  either  in  pills  or  dissolved  with  a  little 
sulphuric  acid.  It  may  be  considered  pure  if  it  is  entirely  soluble  in 
alcohol,  and  in  diluted  sulphuric  acid. 

Precipitated  extract  of  bark  is  the  same  preparation  as  the  above.  It 
differs  from  the  extractum  calisayacum,  referred  to  in  the  chapter  on 
Extracts,  by  not  containing  the  crystallizable  alkaloids. 


GENERAL   REMARKS   ON   THE   CINCHONA   ALKALOIDS. 


Of  the  remarkable  principles  above  described  as  existing  in  cinchona 
barks,  cinchonine  was  the  first  discovered,  having  been  isolated  in  an 
impure  state  as  early  as  1803,  and  fully  described  as  an  alkaloid  by 
Pelletier  and  Caventou  in  1820.  Quinine  was  discovered  soon  after  by 
the  same  chemists.  Not  until  1833  was  the  existence  of  quinidine 
announced.  In  that  year,  Henry  and  Delondre  announced  its  discovery, 
but  afterwards  abandoned  the  idea  of  its  being  a  distinct  principle ;  so 
that  no  further  attention  was  bestowed  upon  it  until,  about  the  year  1844, 
the  celebrated  German  chemist,  Winkler,  investigated  its  properties,  and 
conferred  upon  it  the  name  quinidine.     Pasteur  has  since  proved  that 
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quinidinc  as  it  occurs  in  commerce  is  generally  composed  cliiefl}-  of  another 
alkaloid  to  which  he  gave  the  name  cinchonidine ;  he  likewise  discovered 
the  artificial  isomeric  alkaloids  quinicia  and  cinchoiiicia. 

On  page  604  will  be  found  an  account  of  other  alkaloids,  discovered 
in  particular  barks,  and  most  of  them  not  fully  investigated. 

'I'lie  former  scarcity  and  high  price  of  suljjhate  of  quinine,  occa.sioned 
in  ])art  by  the  restrictions  placed  upon  the  trade  in  genuine  Calisaya 
bark  by  the  Bolivian  government,  had  the  eifect  to  direct  the  attention 
of  physicians  to  other  and  similar  remedial  agents;  but,  notwithstand- 
ing the  frequent  announcement  of  favorable  results  from  the  trial  of 
such,  there  seems  a  general  disposition  to  withhold  confidence  from  any 
but  the  products  of  that  remarkable  family  of  South  American  trees 
whose  history  has  been  so  long  connected  with  the  cure  of  periodical 
diseases.  The  introduction  into  commerce  of  large  quantities  of  cheap 
cinchona  barks  from  new  sources,  has  been  another  result  of  the  long- 
continued  scarcity  of  the  older  and  officinal  kinds.  Notwithstanding 
these  have  been  regarded  by  many  with  jealousy,  and  doubts  have  been 
entertained  of  their  therapeutic  value,  the  study  of  their  chemical  his- 
tory has  shown  that  some  of  them  are  not  less  rich  in  alkaloids  than 
the  finest  monopoly  barks,  and  experiments  in  regard  to  the  therapeutic 
value  of  their  characteristic  alkaloids  have  shown  a  close  resemblance 
in  physiological  effects  to  quinine  itself.  Some  Bogota  barks  are  now 
extensively  employed  for  the  manufacture  of  quinine,  the  price  of  Avhich 
has,  in  consequence  thereof,  considerably  declined ;  some  of  these  barks, 
beside  the  other  alkaloids,  abound  in  quinine. 

Dr.  Pepper  and  other  practitioners  connected  with  hospital  practice, 
have  used  sulphate  of  quiuidine  in  tlie  same  or  less  doses  than  the  quinine 
salt,  and  with  equal  success ;  and  its  value  and  efficacy  are  confirmed  by 
the  experience  of  many  in  private  practice. 

Sulphate  of  cinchonine,  which  had  been  generally  overlooked,  has  been 
much  used  of  late  years  as  a  substitute  for  sulphate  of  quinine ;  and, 
although  some  physicians  assert  that  larger  doses  of  it  are  required,  and 
that  it  is  more  variable  and  less  reliable  in  its  action  than  the  quinine 
salt,  I  am  told  by  Dr.  Conrad,  the  apothecary  of  Pennsylvania  Hos- 
pital, that  in  that  Institution  the  three  cinchona  alkaloids  are  used  in- 
discriminately and  in  the  same  doses.  Through  Dr.  R.  P.  Thomas  I 
am  informed  that  the  cinchouine  salt  has  been  used  with  satisfaction  as  a 
substitute  for  that  of  quinine  in  the  Philadelphia  and  Xorthern  Dispen- 
saries, in  the  Western  Clinical  Infirmary,  and  Philadelphia  Hospital, 
Blockley,  where  many  intermittents  are  daily  under  treatment.  It  has 
also  been  successfully  experimented  with  in  the  French  hospitals  as  a 
substitute  for  the  quinine  salt,  and  has  been  lately  introduced  into  the 
United  States  army. 

Quinoidine  is  sold  at  a  still  lower  price  than  either  of  the  crystallized 
products.  I  am  told  that  the  demand  for  it  has  not  justified  manufac- 
turers in  preparing  all  that  is  produced  for  sale. 

Besides  the  foregoing,  the  following  alkaloids  have  been  discovered  in 
various  barks: — 

Aricine,  C23H2gN2042H20,  derived  from  Arica,  the  port  from  whence 
the  bark  is  sent,  is  prepared  like  the  other  cinchona  alkaloids,  and  crys- 
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tallizes  in  white  transparent  needles,  which  gradually  develop  a  bitter, 
warming,  sharp  taste,  melt  between  356°  and  374°,  are  insoluble  in 
water,  soluble  in  ether,  alcohol,  and  ammonia.  It  is  colored  green  by 
concentrated  nitric  acid. 

The  salts  are  crystallizable,  bitter,  easy  soluble  in  water  and  alcohol, 
insoluble  in  ether. 

Paricine  has  been  discovered  in  Para  bark  by  Winckler. 

It  is  a  white  mass,  uncrystallizable,  electric  when  rubbed  to  powder, 
slightly  soluble  in  water,  easily  soluble  in  ether  and  alcohol,  and  is  left, 
after  evaporation,  as  a  golden-yellow,  resinous  mass.  Its  salts  are  amor- 
phous, resinous. 

It  appears  to  bear  to  aricine  the  same  relation  as  chinoidine  to  quinine. 

Pitayine,  discovered  by  Peretti,  is  prepared  from  the  aqueous  extract, 
which  is  exhausted  by  alcohol,  evaporated,  dissolved  in  water,  and  precipi- 
tated by  ammonia,  washed  with  ether,  and  crystallized  from  boiling  water. 

It  is  in  colorless  prisms,  volatile,  not  bitter.  Its  salts  are  bitter  and 
crystallizable. 

Carthagine,  discovered  by  Gruner  in  Carthagena  bark,  crystallizes  in 
needles,  is  tasteless,  insoluble  in  water,  soluble  in  alcohol. 

Its  salts  are  bitter,  crystallizable,  resembling  the  quinine  salts,  but  are 
said  to  be  destitute  of  febrifuge  qualities. 

Emetia.     {Emetine.  .  Cagll^^NgOg.) 

Emetine  is  the  active  principle  of  ipecacuanha,  and  is  also  present  in 
the  roots  of  several  species  of  Viola. 

The  root  is  extracted  by  acidulated  water,  and  precipitated  by  ammo- 
nia. To  obtain  it  pure  and  white,  according  to  Merck,  it  is  dissolved  in 
dilute  muriatic  acid,  precipitated  by  corrosive  sublimate,  dissolved  in 
alcohol,  decomposed  by  sulphuret  of  barium  to  precipitate  mercury,  and 
sulphuric  acid  to  precij)itate  baryta,  diluted  with  water,  the  alcohol  evap- 
orated, and  the  sulphate  of  emetine  precipitated  by  ammonia. 

It  is  a  white,  inodorous  powder,  not  crystalline,  of  a  bitter  taste,  sol- 
uble in  alcohol,  sparingly  so  in  water,  nearly  insoluble  in  ether  and  fixed 
oils,  fusible  at  about  120°  F.  Its  native  salt,  existing  in  the  root,  is 
taken  up  by  water,  wine,  and  diluted  alcohol.  It  assumes  a  dirty  green 
color  by  sulphm^ic  acid,  is  converted  first  into  a  yellow,  bitter,  resinous 
substance,  afterwards  into  oxalic  acid.  In  minute  doses  it  acts  as  a 
powerful  emetic ;  in  larger  doses  it  is  poisonous.  Nearly  all  its  salts 
are  easily  soluble  in  water ;  the  acid  salts,  according  to  Liebig,  are  crys- 
tallizable. The  commercial  emetine  is  very  impure,  and  not  preferable  for 
ordinary  use  to  the  various  Galenical  preparations  of  ipecac,  in  which  the 
peculiar  astringent  and  acid  principles  are  associated  with  the  alkaloid. 

The  emetinum  impurum  of  some  Pharmacopoeias,  which  is  the  French 
emetin  coloree,  is  obtained  by  exhausting  the  alcoholic  extract  of  ipecac- 
uanha with  Avater,  neutralizing  with  carbonate  of  magnesium,  and  evap- 
orating the  filtrate. 

Arnicia. — According  to  the  analysis  of  Prof.  Walz  (Amer.  Jour. 
Pharm.,  1861,  p.  450),  arnica  flowers  contain  no  alkaloid,  the  arnicia 
being  a  ternary  glucoside,  free  from  nitrogen. 
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Ewpatorine  is  an  alkaloid  almost  unknown,  prepared  by  Righini  from 
the  European  water  hemp.  It  is  a  white  powder,  of  a  bitter,  acid  t^i-tc, 
soluble  in  alcohol  and  ether,  and  insoluble  in  water.  Its  sulphate  ciy.s- 
tallizes  in  needles. 


The  Alkaloids  of   Strychnos  and  their  Salts. 

Strychnina,  U.  S.  P.    {Strychnine.    C2iH22^2^2  "^  334.) 

[Strychnia,  Pharm.,  1870.) 

An  alkaloid  prepared  from  nux  vomica  or  ignatia,  and  also  occurring 
in  other  plants  of  the  nat.  ord.  Loganiacece. 

The  Pharmacopoeia  of  1870  directed  the  rasped  seed  of  nux  vomica ; 
but  as  their  comminution  in  the  dry  state  is  a  work  of  no  little  difficulty, 
it  is  best  to  first  heat  them  with  some  water,  or  expose  them  to  hot  steam. 
They  will  become  thoroughly  softened,  and,  while  still  warm,  may  be 
easily  bruised  in  a  warm  mortar,  or  between  two  iron  cylinders ;  tliey 
are  then  treated  v/ith  water  acidulated  with  muriatic  acid.  After  con- 
centration, the  muriate  thus  formed  is  decomposed  by  lime,  which 
precipitates  the  strychnine  along  with  the  excess  of  lime  emj)loyed,  and 
some  impurities.  The  alkaloid  is  now  dissolved  out  from  the  precip- 
itate by  boiling  alcohol,  and  deposited  on  evaporating  and  cooling.  To 
purify  it  still  further,  it  is  next  converted  into  a  sulphate,  boiled  with 
animal  charcoal,  and  precipitated  by  ammonia.  St.  Ignatius'  bean  con- 
tains a  large  proportion  of  strychnine  and  less  brucine  than  nux  vomica, 
but  is  not  so  abundant  and  cheap. 

Colorless,  octahedral,  or  prismatic  crystals,  or  a  white,  crystalline 
powder,  permanent  in  the  air,  odorless,  but  having  an  intensely  bitter 
taste,  which  is  still  perceptible  in  highly  dilute  (1  in  700,000)  solution, 
and  of  an  alkaline  reaction.  Soluble  in  6700  parts  of  water,  and  in  110 
parts  of  alcohol  at  15°  C.  (59°  F.);  in  2500  parts  of  boiling  water,  and 
in  12  parts  of  boiling  alcohol ;  also  soluble  in  6  parts  of  chloroform,  but 
almost  insoluble  in  ether  or  in  absolute  alcohol.  When  heated  to  about 
312°  C.  (594°  F.),  strychnine  melts,  but  is  previously  decomposed;  at 
a  red  heat  it  is  wholly  dissipated.  On  adding  to  a  few  drops  of  cold, 
concentrated  sulphuric  acid,  1  drop  of  a  solution  of  strychnine,  or  of  any 
of  its  salts,  and  then  a  small  crystal  of  bichromate  of  potassium,  a  deep- 
blue  color  makes  its  appearance,  rapidly  passing  into  violet,  then  cherry- 
red,  and  fades  after  some  time. 

Strychnine  should  not  be  reddened  at  all,  or  at  most  but  very  faintly, 
by  nitric  acid  (absence  of  more  than  traces  of  brucine). 

Adulterations  with  mineral  substances  are  discovered  by  the  residue 
left  after  ignition  or  after  solution  in  boiling  alcohol.  Brucine  is  detected 
by  the  red  color  on  the  addition  of  sulphuric  acid. 

It  is  given  in  doses  from  ^g  to  tj'^  of  a  grain,  either  in  solution  or  in 
pilular  form. 

The  following  salts  have  been  occasionally  used  in  medicine,  chiefly 
on  account  of  their  solubility.  They  ai'e  mostly  prepared  by  neutralizing 
the  acid  with  strychnine,  and  evaporating : — 
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Strychnince  Sulphas,  U.  S.  P.     [Sulphate  of  Strychnine. 
(C,,H,,NA)2H,SO,.7H,0  =  892.) 

[Strychnice  Sulphas,  Pharm.,  1870.) 

Sulphate  of  strychnine  should  be  kept  in  well-stopped  vials. 

Colorless  or  white,  shining,  prismatic  crystals,  efflorescent  in  dry  air, 
odorless,  but  having  an  intensely  bitter  taste,  which  is  still  perceptible 
in  highly  dilute  (1  in  700,000)  solution,  and  of  a  neutral  reaction. 
Soluble  in  10  parts  of  water,  and  in  60  parts  of  alcohol  at  15°  C.  (59° 
F.) ;  in  2  parts  of  boiling  water,  and  in  2  parts  of  boiling  alcohol ;  also 
soluble  in  26  parts  of  glycerin,  but  insoluble  in  ether.  When  heated  to 
about  135°  C.  (275°  F.),  the  salt  melts,  and  loses  14.1  per  cent,  of  its 
weight  (water  of  crystallization) ;  at  a  red  heat  it  is  completely  dis- 
sipated. 

On  adding  solution  of  potassa  to  the  aqueous  solution,  a  white  pre- 
cipitate is  thrown  down,  which  is  insoluble  in  an  excess  of  potassa,  and 
which  answers  to  the  reaction  of  strychnine  (see  Strychnina),  The 
aqueous  solution  of  the  salt  yields,  with  test-solution  of  chloride  of 
barium,  a  white  precipitate  insoluble  in  hydrochloric  acid. 

Strychnince  nitras  crystallizes  in  needles  of  a  pearly  lustre,  which  are 
insoluble  in  alcohol. 

Strychnince  murias  is  in  silky  needles,  easily  soluble  in  alcohol. 

Strychnince,  hydriodas  is  obtained  by  double  decomposition  as  a  white 
crystalline  powder,  little  soluble  in  water,  more  in  alcohol,  and  containing 
nearly  73  per  cent,  strychnine, 

Strychnince  ioclas  is  likewise  obtained  by  double  decomposition,  and 
crystallizes  in  flat  pearly  needles,  soluble  in  alcohol,  but  slightly  in  cold 
water. 

Strychnince  acetas  crystallizes  with  difficulty  in  white  silky  needles, 
very  soluble  in  alcohol  and  water. 

Strychnince  tannas  is  a  white  precipitate,  scarcely  soluble  in  water. 

The  medicinal  uses  of  strychnine  are  those  of  a  tonic,  with  a  special 
action  upon  the  nerves  of  motion.  It  is  much  employed  in  a  variety 
of  diseases,  lately  recommended  in  typhoid  fever  and  spermatorrhoea. 
Dose,  Y3  to  1^  of  a  grain. 

In  doses  exceeding  2  or  3  grains,  strychnine  is  one  of  the  most  powerful 
and  fatal  of  poisons.  Immense  quantities  are  sold  for  the  purjmse  of 
killing  animals,  particularly  dogs,  on  whom  the  most  certain  and  rapidly 
fatal  effect  is  produced  by  its  use.  In  cases  of  poisoning  by  strychnine, 
the  most  prompt  and  vigorous  efforts  are  necessary  to  arrest  its  effects. 
The  jaw  must  be  prevented  from  becoming  permanently  closed,  as  in 
tetanus.  Emetics  should  be  tried,  but  will  seldom  act.  Tannic  acid  or 
other  astringents  administered  immediately  will  precipitate  alkaloid  in 
an  insoluble  form.  Chloroform  has  been  found  to  arrest  the  effects  of 
the  poison.  In  one  memorable  case  I  saw  the  life  of  an  individual 
saved  by  the  apj)lication  of  the  poles  of  a  magnetic  battery  over  the 
stomach,  Avhich  aroused  that  organ,  and,  by  excessive  vomiting,  produced 
complete  expulsion  of  the  poison  and  relaxation  of  the  spasm. 
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Brucina.     (Brucine.     C23H26^2^-i-) 

If  strychnine  is  crystallized  from  a  hot  alcoholic  solution,  the  motlier- 
li(jUor  contains  nearly  all  the  hrucine ;  but  it  may  be  entirely  freed  IVoni 
strychnine  by  nitric  acid.  From  the  neutral  solution,  the  strychnine  salt 
crystallizes  first,  leaving  brucine  in  the  inother-liquor ;  the  acid  solution, 
however,  separates  the  brucine  salt  first  in  hard,  four-sided  prisms,  uhile 
the  strychnine  salt  crystallizes  afterwards  in  fine  needles. 

It  crystallizes  in  oblique  four-sided  prisms,  dissolves  in  85r)  ])arts 
cold,  500  parts  boiling  water,  is  easily  soluble  in  alcohol,  insoluble  in 
ether ;  volatile  oils  dissolve  a  small  quantity.  Chloroform  dissolves  5G 
per  cent.,  and  olive  oil  nearly  2  per  cent.  It  contains  8  equivalents 
of  H.O. 

The  salts  are  bitter,  crystallizable,  precipitated  by  alkalies  and  alkaline 
earths,  by  morphine  ancT  strychnine ;  an  excess  of  ammonia  dissolves  its 
precipitate ;  if  acidulated  with  tartaric  acid,  no  precipitate  occurs  on  the 
addition  of  bicarbonate  of  sodium ;  concentrated  nitric  acid  dissolves 
brucine  and  its  salts  to  an  intensely  red  fluid,  wdiich  subsequently  acquires 
a  yellowish-red,  and  by  heat  a  yellow  tint ;  if  now^  protochloride  of  tin 
or  sulphuret  of  ammonium  is  added,  an  intense  violet  color  is  produced ; 
concentrated  sulphuric  acid  colors  it  at  first  rose-red,  afterwards  yelloM'ish- 
green  ;  chlorine  gas  causes  no  precipitate. 

The  red  color  produced  by  nitric  acid  with  brucine  is  so  intense  that 
Kersting  has  proposed  a  solution  of  the  latter  in  1000  water  as  a  test 
for  very  minute  quantities  of  the  former;  tuuooo  P^i't  HNO3  wnth  the 
brucine  solution,  over  a  layer  of  pure  HgSO^,  still  produces  at  the  mar- 
gin of  the  two  liquids  a  rose-red  color,  changing  after  a  minute  to 
yellow. 

Of  the  salts  used  medicinally,  the  neutral  sulphate  crystallizes  in 
needles  with  4H2O ;  the  neutral  nitrate  is  a  gum-like  mass,  but  the 
acid  nitrate  is  crystallizable  in  four-sided  ftrisms.  Brucine  is  a  less 
powerful  therapeutic  agent  than  strychnine,  being  safely  employed  in 
doses  of  from  2  to  4  grains. 


Igasurine. 

The  mother-liquors  of  the  former  two,  after  their  precipitation  by 
lime,  contain  this  alkaloid. 

It  crystallizes,  is  very  bitter,  dissolves  in  200  parts  boiling  water,  in 
weak  alcohol,  in  acids,  and  alkalies.  Sulphuric  acid  imparts  a  rose 
color,  wdiich  turns  yellowish  or  greenish. 

The  salts  are  soluble,  crystallizable,  and  poisonous.  They  are  precip- 
itated in  presence  of  tartaric  acid  by  alkaline  bicarbonates. 

Schutzenberger  has  found  that  ^vhat  has  been  called  igasurine  is  a 
mixture  of  various  alkaloids,  w-hich  he  purified  by  fractional  crystalli- 
zation. They  are  all  colorless,  intensely  bitter,  poisonous  like  strychnine, 
soluble  in  boiling  w^ater  and  alcohol,  slightly  in  ether ;  they  crystallize 
in  transparent  needles  or  pearly  scales,  are  colored  red  by  nitric  acid, 
lose  their  water  of  crystallization  at  212°.    Their  salts  are  easily  crys- 
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tallizable.      They  are   distinguished    by   affixing   the   letters   of    the 
alphabet : — 

Igasurine,  a,  C22H26N20^8H20.  Verv  slightly  soluble. 

b,  CisH.„N20,3H,;0.  Slightly  soluble. 

c,  Ci8H.,iN.,0,3H.,0.  Moderately  soluble. 

d,  C17H32N..O83H2O.  Moderately  soluble. 
■e,  CisHaeN^O^SH.O.  Soluble. 

/,  C2iH3oN,0^3H20.  ]\rodei'atelv  soluble. 

g,  CaiHjgK^OeSH.O.  Very  slightly  soluble. 

h,  C.,Jl.,^^.f)^2'U:f).  Moderately  soluble. 

i,  C2oH;6N20,4H„0.  Moderately  soluble. 

Curarine. — The  South  American  arrow  poison  is  supposed  to  be 
obtained  from  a  plant  of  the  family  Apocynacese.  Boussiugault  and 
Roulin  discovered  in  it  an  uncrystallizable  alkaloid,  which  was  after- 
wards supposed  by  some  chemists  to  be  identical  with  strychnine,  in 
consequence  of  the  similarity  of  some  of  its  reactions.  This  has  recently 
been  shown  to  be  a  mistake,  however ;  in  its  physiological  action  it  is 
quite  the  opposite  of  strychnine,  and  is  regarded  by  some  physicians  as 
almost  a  perfect  antidote  to  the  poisonous  effects  of  that  alkaloid. 

It  is  amorphous,  yellowish,  bitter,  hygroscopic,  soluble  in  water  and 
alcohol,  insoluble  in  ether  and  volatile  oils.  Its  salts  are  uncrystalliz- 
able. 

Pereirlne  is  obtained  from  a  Brazilian  bark,  known  there  by  the 
names  of  pignaciba,  pao  peute,  and  j)ao  pereira.  It  is  prepared  like 
the  cinchona  alkaloids,  and  lastly  dissolved  by  ether.  It  is  a  yellowish- 
white  amorphous,  bitter  mass,  on  melting  blood-red,  has  an  alkalino 
reaction,  is  little  soluble  in  water,  soluble  in  alcohol  and  ether.  Con- 
centrated sulphuric  acid  dissolves  it  with  violet  color,  which  afterwards 
turns  brown,  on  diluting  with  water,  olive-green  and  grass-green. 
Nitric  acid  dissolves  it  with  a  blood-red  color,  changing  to  grayish- 
brown.  The  salts  are  little  known,  they  are  precipitated  by  the 
oxalates,  and  are  said  to  have  febrifuge  properties. 

Ccistine  is,  according  to  Landerer,  contained  in  the  seeds  of  the 
"  Chaste  tree,"  is  crystallizable,  bitter,  insoluble  in  water,  soluble  in 
alcohol,  ether,  and  dilute  acids,  and  precipitated  from  the  latter  solu- 
tion by  alkalies. 

Convolvuline  was  obtained  by  Marquart  from  Scammony  root ;  its 
sulphate  crystallizes  in  radiating  prisms. 

Alkaloids  of  the  SoLA:N"ACEiE. 

Solanine. — The  following  comprises  the  older  statements  with  regard 
to  this  principle  : — 

It  is  prepared  from  the  potato  germs  by  maceration  with  water  acid- 
ulated with  muriatic  acid,  mixing  with  hydrate  of  lime,  and  exhausting 
the  precipitate  with  boiling  alcohol ;  on  cooling  the  greater  part  is 
separated.  It  crystallizes  in  colorless  prisms,  without  odor;  its  taste  is 
faintly  bitter,  nauseous,  causes  a  persistent  acrid  feeling  in  the  throat. 
It  has  an  alkaline  reaction,  is  slightly  soluble  in  cold  Avater,  ether, 
alcohol,  and  fixed  oils.  It  is  a  weak  base,  its  salts  are  soluble,  few 
crystallizable,  and  have  a  bitter  taste,  with  lasting  acrimony. 
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Solanine,  as  obtained  from  tlio  \arioii.s  spcoics  of  Solanuiii,  according 
to  Moitt'ssicr,  dilfers  to  a  considerable  extent  in  its  physical  pr<tj)erties. 
Various  different  alkaloids  have  probably  been  confounded  under  this 
name.  Prej^ared  from  Solanum  dulcamara,  it  has  the  composition 
C^gHyiNOjg,  and  all  its  salts  are  amorphous. 

Zwenger  announced  a  few  years  since  that  solanine,  a  weak  base,  is 
split  on  boiling  with  dilute  acids  into  glucose  and  a  stronger  base, 
which  he  called  solanicUa,  CsgH^yNOa,  which  is  colored  intensely  red 
by  suli)huric  acid. 

If  solanine  is  treated  Avith  cold  concentrated  mineral  acids  for  several 
days,  or  if  solanidia  is  boiled  with  diluted  acids,  the  precipitate  contains 
another  alkaloid,  solaniedine,  for  which  the  formula  CjuHggXO  has  been 
found.  It  is  amorphous,  yellowish,  nearly  tasteless,  almost  insoluljle  in 
alcohol,  ether,  and  water.  Its  salts  are  deep  yellow,  amorphous,  bitter, 
and  astringent. 

O.  Gmelin,  however,  asserts  that  it  contains  no  nitrogen,  but  that 
solanidine  forms  compounds  with  acids  and  with  PtCl^.  Delffs  regards 
solanine  as  homologous  Avith  saponin,  smilaciu,  and  salicin. 

Kromayer  states  that  the  solanine  which  is  prepared  with  mineral 
acids  invariably  contains  solanidine,  the  more  if  treated  at  an  elevated 
temperature,  and  the  latter  can  be  dissolved  by  benzin.  If  potato 
germs  are  expressed,  the  liquid  treated  with  excess  of  lime,  the  precip- 
itate exhausted  by  boiling  alcohol,  and  the  gelatinous  mass  separating 
on  cooling,  repeatedly  pressed,  and  redissolved,  colorless  acicular  ciystals 
are  obtained,  which  are  insoluble  in  ether.  The  expressed  germs,  treated 
in  the  cold  wdth  sulphuric  acid  and  afterwards  with  lime,  etc.,  yield 
amorphous  solania,  containing  solanidia. 

Dulcamarine,  CggHgi^NOjy  ('?),  is  said  to  exist  in  early  spring  in  the 
stem  of  bittersweet  besides  solanine.  It  is  prepared  by  evaporating  the 
infusion  with  marble  dust,  exhausting  the  extract  with  strong  alcohol, 
evaj^orating,  removing  the  lactate  of  calcium,  adding  ammonia,  precipi- 
tating wdth  tannin,  and  treating  the  precipitate  with  hydrated  oxide  of 
lead  and  alcohol. 

Yellowish-white,  amorphous,  bitter,  afterwards  sweet,  slightly  soluble 
in  water,  ether,  and  acids,  readily  in  alcohol. 

Atrophia,  U.  S.  P.     {Atropine.     C.^JIJ^O^  =  289.) 
(Atropia,  Pharm.,  1870.) 

An  alkaloid  prepared  from  belladonna. 

This  alkaloid  and  its  sulphate  were  made  officinal  in  the  Pharma- 
copoeia of  1860 ;  it  is  prepared  by  the  following  process  : 

Powdered  belladonna  root  is  exhausted  by  alcohol ;  this  is  distilled 
ofp  from  the  tincture,  the  residue  acidulated  with  sulphuric  acid,  diluted 
with  water,  and  filtered  through  paper;  the  filtrate  is  decomj^osed  with 
potassa  and  repeatedly  agitated  with  fresh  portions  of  chloroform;  the 
chloroformic  solution  is  evaporated  spontaneously. 

Atropine  is  in  colorless,  or  white,  acicular  crystals,  permanent  in  the 
air,  odorless,  having  a  bitter  and  acrid  taste,  and  an  alkaline  reaction. 
39 
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Soluble  in  600  parts  of  water  at  15°  C.  (59°  F.),  and  in  35  parts  of 
boiling  water ;  very  soluble  in  alcohol ;  also  soluble  in  3  parts  of  chloro- 
form and  in  60  parts  of  ether.  When  heated  to  114°  C.  (237.2°  F.), 
the  crystals  melt,  and,  on  ignition,  are  completely  dissipated,  emitting 
acrid  vapors.  Atropine  and  its  salts  are  decomposed  and  rendered  inert 
by  prolonged  contact  with  potassa  or  soda,  and,  if  heated  with  either 
of  them,  evolve  vapor  of  ammonia. 

With  sulphuric  acid  atropine  yields  a  colorless  solution,  which  is 
neither  colored  by  nitric  acid  (absence  of  and  difference  from  morphine), 
nor  at  once  by  solution  of  bichromate  of  potassium  (absence  of  and 
diflPerence  from  strychnine),  though  the  latter  reagent,  by  prolonged 
contact,  causes  the  solution  to  turn  green.  On  heating  this  green  solu- 
tion, diluted  with  a  little  water,  to  boiling,  a  pleasant  odor,  recalling 
that  of  roses  and  orange  flowers,  is  developed.  The  aqueous  solution 
of  atropine  or  of  any  of  its  salts  is  not  precipitated  by  test-solution  of 
platinic  chloride  (difference  from  most  other  alkaloids).  With  chloride 
of  gold  it  yields  a  precipitate  which,  when  recrystallized  from  boiling 
water  acidulated  with  hydrocliloric  acid,  is  deposited  on  cooling  (render- 
ing the  liquid  turbid)  in  minute  crystals,  forming  a  dull,  lustreless 
powder  on  drying  (difference  from  hyoscyamine). 


AtropincB  Sulphas,  U.  S.  P.     [Sulphate  of  Atropine. 
{C,,-R,,^0,),.'R,^0,  =  676.) 

{Atropice  Sidphas,  Pharm.,  1870.) 

This  is  prepared  by  dissolving  the  alkaloid  in  strong  ether  and  neu- 
tralizing with  sulphuric  acid  diluted  with  a  little  alcohol;  the  sulphate 
is  precipitated  as  a  white  crystalline  powder. 

A  Avhite,  indistinctly  crystalline  powder,  permanent  in  the  air,  odor- 
less, having  a  very  bitter,  nauseating  taste,  and  a  neutral  reaction. 
Soluble  in  0.4  part  of  water  and  in  6.5  parts  of  alcohol  at  15°  C.  (59°  F.); 
very  soluble  in  boiling  water  and  in  boiling  alcohol ;  also  soluble  in 
0.3  part  of  absolute  alcohol.  When  heated  on  platinum  foil  the  salt 
is  decomposed  and  w^holly  dissipated,  emitting  acrid  vapors.  On  add- 
ing test-solution  of  carbonate  of  sodium  to  a  concentrated  aqueous  solu- 
tion of  the  salt,  a  white  precipitate  is  obtained  which  answers  to  the 
reactions  of  atropine  (see  Atropina).  An  aqueous  solution  of  the  salt 
yields,  with  test-solution  of  chloride  of  barium,  a  white  precipitate 
insoluble  in  hydrochloric  acid. 

Its  uses  are  as  a  local  anodyne  in  solution  and  ointment,  2  to  4  grains 
to  the  ounce,  and  for  subcutaneous  injection  in  nem-algia.  For  dilating 
the  pupil,  1  grain  is  dissolved  in  4  fluidi'achms  of  distilled  water,  and 
a  drop  or  two  applied  to  the  inner  surface  of  the  lid.  Dissolved  in  100 
parts  of  water,  1  or  2  drops  have  been  recommended  as  a  local  anses- 
thetic  to  facilitate  the  extraction  of  teeth.  The  dose  internally  is  3V  of 
a  grain. 

Atropince  valerianas  has  recently  been  much  recommended  in  chronic 
nervous  complaints ;  it  is  prepared  by  dissolving  atropine  and  valerianic 
acid  separately  in  strong  ether,  cooling  the  solutions  down  to  32°,  mix- 
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ing  and  ciystallizing  at  between  10''"'  and  15°  F.  The  e-n'stals  are  soft 
at  68°,  fuse  at  90°,  and  turn  yellow  by  light  and  air.  Dose,  the  .same 
as  of  sulphate. 

liomatropinfe,  CigHgjNOg. — This  is  an  alkaloid  obtained  by  heating 
atropine  gently  with  organic  acids  and  diluted  hydrochloi-ic  acid.  Jt  has 
been  obtained  in  transparent  colorless  crystals  fi'oni  its  ethenjal  solution. 
Although  very  deliquescent  and  hygrosco])ic,  it  does  not  dissolve  readily 
in  water.  The  crystals  fuse  between  205.9°  and  208.9°  F.  Tlie 
hydrobromate  of  this  base  (CloHgiNOgHBr)  is  the  one  that  has  proven 
most  useful ;  it  is  crystallizable  and  not  hydroscopic,  requires  10  ])arts 
of  water  for  solution,  and  is  comparatively  ])ermanent.  It  is  used  in 
examining  the  eye,  in  solution  of  3  grains  to  the  ounce,  and  is  very 
desirable,  as  its  action  passes  oif  much  more  rapidly  than  other  remedies 
of  like  character. 

i5e//rt(?o?i«me  is  the  yellow  resin  adhering  to  atroj)ine  and  preventing 
it  from  crystallizing. 

Crude  atropine  is  dissolved  in  a  weak  acid,  neutralized  by  carbonate 
of  potassium  to  separate  a  body  opalescing  in  blue,  an  alkali  is  added, 
taking  care  not  to  produce  a  pulverulent  precipitate,  as  long  as  the  pre- 
cipitate appears  oily  and  resin-like,  this  is  collected  on  linen,  dissolved 
in  an  acid,  treated  with  animal  charcoal,  if  necessary  again  fractionally 
precipitated,  and  dissolved  in  absolute  ether. 

A  gum-like  mass  remains  behind,  of  little  bitterness,  and  a  burning, 
sharp  taste ;  it  melts  on  heating  and  decomposes  with  the  smell  of  hip- 
puric  acid ;  it  is  easily  soluble  in  pure  and  officinal  ether,  in  absolute 
and  dilute  alcohol,  scarcely  soluble  in  water ;  though  strongly  alkaline, 
it  is  less  so  than  atropine ;  from  the  sulphate  it  is  precipitated  by 
ammonia  as  a  white  powder,  which  soon  becomes  resin-like.  It  was 
discovered  by  Hubschmann.  It  is  most  likely  a  product  of  decompo- 
sition from  atropine. 

Atrosia  is  the  name  given  by  Hubschmann  to  a  black  body,  precipi- 
tated by  ammonia  from  an  aqueous  solution  of  the  alcoholic  extract  of 
the  root ;  it  is  insoluble  in  alcohol,  water,  and  ether,  but  dissolves  in 
dilute  acids  with  a  red  color.  It  is  probably  the  cause  of  the  red  color 
of  the  juice  of  the  fruit,  and  may  be  an  alkaloid. 

Daturine  is  obtained  from  stramonium  seed  by  the  above  process  for 
atropine ;  it  has  been  proved  to  be  chemically  identical  with  atropine.  Its 
pharmaco-dynamical  properties  have  been  studied  by  Professor  Schroif, 
and  carefully  compared  with  those  of  atropine.  His  conclusions  are, 
that  their  qualitative  action  is  alike,  but  that  there  exists  a  vast  dif- 
ference in  their  intensity,  atropine  being  nearly  twice  as  powerful  as 
daturia. 

Is  there  no  doubt  at  all  about  tlieii'  chemical  identity  ? 

Hyosci/amine  is  obtained  from  the  seeds  of  hyoscyamus  by  the  process 
for  atropine. 

The  sulphate  has  been  made  officinal  in  the  U.  S.  P.,  1880. 

It  crystallizes  in  needles  of  silky  lustre,  when  dry  and  pure  without 
odor;  the  moist  and  imjDure  has  a  disagreeable  narcotic  tobacco  smell ; 
its  taste  is  acrid,  tobacco-like.  AYith  a  carefully  regulated  heat  it  may 
be  distilled.     It  has  a  strong  alkaline  reaction,  dissolves  very  readily  in 


612         ON    THE    OEGANIC    ALKALIES    OR    ALKALOIDS. 

watePj  alcohol,  and  ether ;  and  is  easily  decomposed  when  in  solution. 
Nitric  acid  dissolves  it  without  coloration ;  sulphuric  acid  colors  it 
brown. 

Of  the  salts,  some  few  are  crystallizable ;  they  must  be  evaporated  in 
vacuo  to  prevent  them  from  becoming  oxidized ;  they  are  soluble  in 
water  and  alcohol,  without  smell,  and  have  the  taste  of  the  base. 

Hyoscyamince  Sulphas,  U.  S.  P.     (Sulphate  of  Hyoscy amine. 

(C\7H23N03)2.H2SO,  =  676.) 

The  neutral  sulphate  of  an  alkaloid  prepared  from  hyoscyamus. 

Small  golden-yellow,  or  yellowish-white  scales  or  crystals,  or  a  yel- 
lowish-white, amorjDhous  powder,  deliquescent  on  exposure  to  air,  odor- 
less, having  a  bitter  and  acrid  taste,  and  a  neutral  reaction.  Very 
soluble  in  water  and  in  alcohol.  When  heated  on  platinum  foil,  the 
salt  chars  and  is  finally  completely  dissipated.  An  aqueous  solution  of 
the  salt  is  not  precipitated  by  test-solution  of  platinic  chloride.  With 
chloride  of  gold  it  yields  a  precipitate,  which,  when  recrystallized  from 
boiling  water  acidulated  with  hydrochloric  acid,  is  deposited,  on  cooling 
(without  rendering  the  liquid  turbid)  in  brilliant,  lustrous,  golden-yellow 
scales  (diiference  from  atropine).  The  aqueous  solution  yields,  with 
test-solution  of  chloride  of  barium,  a  white  precipitate  insoluble  in  hy- 
drochloric acid. 

Capsicine  is  stated  by  Witting  to  be  contained  in  the  integuments  of 
the  seeds  of  red  pepper ;  it  is  said  to  be  a  crystalline  powder,  insoluble 
in  cold  water  and  ether,  slightly  soluble  in  hot  water  and  alcohol.  Its 
sulphate,  nitrate,  and  acetate  are  crystallizable,  soluble  in  water,  insoluble 
in  alcohol,  and  precipitated  by  alkalies. 

Buxine  was  prepared  by  Faure  from  the  leaves  of  boxwood,  and  de- 
scribed as  a  white  powder,  bitter,  sternutatory,  soluble  in  water,  alcohol, 
and  ether,  and  yielding,  with  acids,  salts,  which  crystallize  with  difficulty. 

Prof.  Walz  has  announced  that  this  alkaloid  is  identical  with  be- 
beerina.     (See  below.) 

Crotonine. — Brandes  has  separated  from  the  seeds  of  croton  tiglium 
small  crystals,  fusible  when  heated,  scarcely  soluble  in  boiling  water, 
soluble  in  boiling  alcohol,  with  an  alkaline  reaction.  Its  phosphate  and 
sulphate  are  crystallizable. 

Eupjhorbme  is  a  colorless,  brittle  mass,  inodorous,  bitter,  and  acrid, 
insoluble  in  water  and  ether,  soluble  in  alcohol,  decomposed  by  concen- 
trated sulphuric  and  nitric  acids ;  its  salts  are  amorphous.  It  was  ob- 
tained by  Bushner  and  Herberger. 

Bebeerine,  C-^^JI^v^^s)  is  the  only  alkaloid  as  yet  discovered  in  the 
natural  order  of  Lauracese.  The  suggestion  of  Walz  that  bebeeru  bark 
might  be  derived  from  a  euphorbiaceous  tree,  is  merely  based  on  the 
asserted  identity  of  this  alkaloid  with  buxina,  which  fact  has  com- 
paratively little  weight  since  some  other  alkaloids  have  been  proved  to 
exist  in  several  different  families  of  plants. 

It  is  best  obtained,  in  a  pure  state,  from  the  impure  commercial  sul- 
phate by  precipitating  its  solution  with  ammonia,  redissolving  the 
washed  precipitate  in  acetic  acid,  adding  an  excess  of  acetate  of  lead, 
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precipitating  by  potassa,  and  exhausting  the  precipitate  l>y  strong  ether; 
the  ycHowish  syrup  left  after  the  evaporation  of  the  ether  is  dissolved 
in  absolute  alcohol,  wdiich  solution,  on  being  gradually  poured  into  cold 
water,  yields  a  flocculent  precipitate,  which  is  free  from  color  after 
washing  and  drying. 

It  is  amorphous,  inodorous,  bitter,  of  an  alkaline  reaction,  fusible  at 
356°,  scarcely  soluble  in  water,  readily  soluble  in  ether  and  alcoliol. 
The  salts  are  bitter,  amorphous,  precipitated  white  by  sul2)hocyanide 
and  by  iodide  of  potassium. 

The  commercial  sulphate  of  bebeerine  is  in  dark-l)rown  glittering 
scales,  readily  soluble  in  water  by  the  aid  of  acids.  It  is  esteemed  as  a 
tonic  and  antiperiodic,  much  prescribed  in  Loudon  in  doses  of  3  to  10 
grains,  to  the  amount  of  a  scrujjle  or  a  drachm,  bet\^Ten  the  paroxysms 
of  intermittents. 

Sepeerine  (from  the  Dutch  name  sepeeri  for  bebeeru)  remains  behind 
after  the  exhaustion  of  bebeerina  by  ether. 

Amorphous,  reddish-brown,  little  solul^le  in  water,  soluble  in  alcohol. 
The  salts  are  amorphous,  of  a  brown  color,  and  generally  obtained  in 
xeiy  shining  laminae,  almost  resembling  crystalline  scales. 

Pijjerina,  U.  S.  P.,  Ci7H^gN03. — Powdered  pepper  is  exhausted  by 
alcohol ;  this  is  distilled  oft]  the  extract  dried  with  lime  in  a  water-bath, 
whereby  the  resin  becomes  insoluble  while  j)iperina  is  taken  up  by  alcohol. 

It  crystallizes  in  four-sided  prisms,  colorless  when  pure,  when  chewed 
for  some  time  developing  a  hot  peppery  taste,  scarcely  soluble  in  water, 
easily  in  alcohol,  less  in  ether,  the  solution  is  neutral  to  litmus,  and  has 
a  burning  pepper  taste.  It  melts  at  212°,  losing  2  equivalents  of  water. 
It  dissolves  in  cold  sulphuric  acid  with  a  deep  red  color  •  concentrated 
nitric  acid  decomposes  it,  the  brown  mass  dissolves  in  potassa  with  a 
red  color,  and  yields  on  boiling  piperidina.  By  continued  boiling  with 
an  alcoholic  solution  of  potassa,  it  splits  into  piperic  acid  and  piperidina, 
C,,H,,N03H,0  =  C,H,,N+C\,H,„0,  (Pip). 

It  has  been  recommended  as  an  energetic  and  rapid  febrifuge,  though 
chiefly  used  in  combination  with  quinine.  It  is  given  in  doses  of  2  to  4 
grains,  but  may  be  increased  to  60  grains  in  24  hours  without  injurious 
effects.  Landerer  believes  that  the  same  alkaloid  is  also  contained  in 
the  berries  of  Schinus  mollis,  Terebinthaceae.  (See  Amer.  Jour.  Pharm., 
1863,  p.  157.) 

Piperidina,  CgH^jN,  is  probably  ethvl-allyl-amina,  !N"(C2lI-  + 
C3H5+H). 

It  is  a  colorless  liquid,  strongly  alkaline,  of  an  ammouiacal  and  pep- 
pery odor  and  taste,  lighter  than  water,  in  which  it  dissolves  in  all  pro- 
portions ;  boiling  point  223°  F. ;  it  precipitates  the  salts  of  the  metallic 
oxides.     Its  salts  are  crystallizable. 

Piperic  acid,  Pip  ^=  CiaH^gO^,  is  nearly  insoluble  in  water,  slightly 
soluble  in  ether,  readily  in  boiling  alcohol ;  fusible  at  300°,  partly  sub- 
limable  at  390°  wath  the  odor  of  coumarin;  sulphuric  acid  colors  it 
bloocl-red,  and  it  yields  with  PClg  vermilion-red  crystals.  Piperate  of 
piperidina  crystallizes  in  colorless  silky  scales,  turning  yellow  in  the  au", 
fusible  at  248°  ;  piperine  cannot  be  obtained  from  them. 
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Veratrina,  U.  S.  P.     {Veratrifie.) 
{Veratria,  Pharm.,  1870.) 

An  alkaloid  or  mixture  of  alkaloids,  prepared  from  the  seeds  of 
Asagraja  officinalis,  Lindley  (nat.  ord.  Melanthacece). 

Veratrine  is  procured  from  cevadilla  seeds  by  treating  them  with 
alcohol,  evaporating  the  tincture  to  an  extract,  and  treating  this  with 
water  acidulated  with  sulphuric  acid ;  this  solution,  containing  sulphate 
of  veratrine,  is  next  evaporated  to  a  syrupy  consistence,  decomposed  by 
magnesia,  which  is  added  in  slight  excess ;  the  precipitated  veratrine 
thrown  down  is  now  washed  and  separated  from  the  excess  of  magnesia 
by  alcohol,  from  which  it  is  obtained  by  evaporation,  but  requires  still 
further  purifying  with  animal  charcoal,  etc.  A  pound  of  the  seeds 
yields  about  a  drachm  of  veratrine. 

A  white,  or  grayish- white,  amorphous,  rarely  crystalline  powder,  per- 
manent in  the  air,  odorless,  of  a  distinctive,  acrid  taste,  leaving  a  sensa- 
tion of  tingling  and  numbness  on  the  tongue,  producing  constriction  of 
the  fauces,  and  highly  irritant  to  the  nostrils.  Veratrine  is  very  slightly 
soluble  in  cold  or  hot  water,  but  imparts  to  it  an  acrid  taste  and  a  feebly 
alkaline  reaction.  In  boiling  water  it  strongly  cakes  together  without 
melting.  It  is  soluble  in  3  parts  of  alcohol  at  15°  C.  (59°  P.),  and 
very  soluble  in  boiling  alcohol ;  also  soluble  in  6  parts  of  ether,  in  2 
parts  of  chloroform,  in  96  parts  of  glycerin,  and  in  56  parts  of  olive 
oil.  When  heated,  it  melts ;  at  higher  temperatures  it  chars  and  is 
wholly  dissipated. 

With  nitric  acid,  veratrine  forms  a  yellow  solution,  and,  by  contact 
with  sulphuric  acid,  it  first  assumes  a  yellow  color,  which  soon  passes 
to  reddish-yellow,  then  to  an  intense  scarlet,  and,  after  a  while,  to  violet- 
red.  On  triturating  veratrine  with  sulphuric  acid  in  a  glass  mortar, 
the  yellow  or  yellowish-red  solution  exhibits,  by  reflected  light,  a  strong, 
greenish-yellow  fluorescence,  which  becomes  more  intense  on  adding 
more  sulphuric  acid.  Heated  with  concentrated  hydrochloric  acid,  it 
dissolves  with  a  blood-red  color. 

The  medical  uses  of  veratrine  are  confined  chiefly  to  gouty  and  neu- 
ralgic affections,  in  the  treatment  of  which  it  is  used  internally  in  doses 
of  yj  to  ^  grain,  repeated,  or  externally,  in  ointment,  of  about  3j  to 
the  ounce ;  it  has  lately  also  been  recommended  in  typhoid  fever. 

The  following  is  the  process  for  obtaining  the  alkaloids  pure : — 

Veratrina,  C^^^o-z^-z^s- — Commercial  veratrine  is  dissolved  in  much 
alcohol,  and  mixed  with  water  until  a  precipitate  just  commences  to 
appear ;  on  spontaneous  evaporation,  a  white,  crystalline  powder  is  ob- 
tained, mixed  with  a  brown,  resinous  mass,  which  can  be  removed  by 
washing  with  cold  alcohol.  The  powder,  if  dissolved  in  strong  alcohol, 
and  evaporated  spontaneously,  leaves  large,  rhombic,  colorless  prisms, 
which  effloresce  in  the  air,  become  porcellaneous  and  pulverulent,  are 
insoluble,  but  rendered  opaque  in  boiling  water,  readily  soluble  in  alco- 
hol and  ether.  Sulphuric  acid  colors  it  yellow,  then  carmine-red ; 
muriatic  acid  produces  a  deep  violet  solution  with  oily  drops  on  the 
surface.  The  acids  are  completely  neutralized,  but  the  solutions  do  not 
crystallize  on  evaporation. 


i 
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Sti/jadil/iiKi,  (\,J\.,,.SJ  ).^,  cvyAiilW/A:-.  in  colorlc.-.-'  pri.-in.s,  Nvliirh  an; 
soliil^le  in  boiliiij;-  water,  riuilt  at  '.i^JO'^  F.,  anri  have  a  very  aerul  ta^te. 
I(  is  casilv  soluMc  in  aNvdwil,  Itiit  (1(M'.s  not  crvstal !!/,<•  from  this  nilntion  ; 
it  is  iiisohiMc  in  cHK-r,  ami,  IVotii  its  sohition  in  dihitc  -ulphnric  aci«l,  is 
not  |)r('ci|)itat<'(l  hy  ainnionia.      It  is  not  stcrnnfatorv,     I  Iliilwhinann.) 

Jcrviiui,  < ';)„n„;.N,,0.,. — The  j)ic('i|»italc  liy  -<Mla,  containinj^  thr*  alka- 
loids, is  boiled  with  dilnted  snlphuric  acid  ;  mi  <(.(iliii(r^  the  sulphate  of 
jci'\ine  is  pi'eeipitated.  The  prc-cipitate  may  In-  d(<-< imposed  l»v  (",\v\>nu- 
atr  of  sodinm,  and  reervstalli/ed  from  alcohol. 

It  is  nearly  insohihle  in  water,  soluble  in  ah-ohol,  crystalli/es  in  color- 
less prisms  with  11  L( ),  loses  its  water  of  crystallization  on  heatin;:,  melts 
at  .'^7o°,  and  is  decomposed  at  a  hi<i;her  heat. 

Jervine  and  its  soluble  salts  are  pi'ecij)itated  irom  their  .-olution.-  by 
nnu'iatic,  snl|)huric,  and  nitrie  acids,  forminj^  therewith  nearly  insoluble 
salts;  they,  however,  dissolve  in  alcohol.  A  very  lidl  account  of  jei-vine 
may  be  found  in  the  Arner.  Jour.  P/iann.,  1879,  }).  .'337. 

Colohicine. — Accordint;-  to  Asehotf,  the  root  is  to  be  exhausted  Jn- 
eold  water,  precipitated  by  basic  acetate  of  lead,  the  filtrate  neutrali/.e<l 
l)y  carbonate  of  sodium,  the  filtrate  precipitated  by  tannin,  this  jirecipi- 
tate  Avashed,  expressed,  dissolved  in  8  jiarts  alcohol,  and  disrested  with 
freshly  ])reeipitated  oxide  of  iron;  the  liltrate  is  evaporated,  the  residue 
dissolved  in  a  mixture  of  ecjual  parts  of  alcohol  and  ether,  evaporated, 
and  again  dissolved  in  water. 

The  corms  gathered  in  spring  yielded  but  .75  grains,  in  the  fall  as 
high  as  6.5  grains  from  the  pound;  the  seed  16  grains  to  the  pound. 

It  is  a  white  amorphous  mass,  of  a  bitter,  not  acrid  taste,  without 
odor,  M'hen  moist  of  a  feeble  narcotic  odor.  It  is  easily  decomposed  in 
at[ueous  solution,  is  not  sternutatory  or  hygroscopic,  is  fusible  and  in- 
flammable, easily  soluble  in  water  and  alcohol,  less  in  absolute  ether. 
It  has  no  reaction  on  vegetable  colors.  The  following  is  its  behavior 
to  reagents : — 

It  is  soluble  in  H^SO^,  Avith  a  clear  yellow  color ;  in  HXO.^,  yellow ; 
the  undissolved  colchicine  is  brownish-red,  then  violet,  brownish-green, 
brown-red ;  fuming  IIXO3  (containing  nitrous  acid)  imparts  to  it  a 
violet  or  indigo-blue,  afterwards  yellow,  color.  The  solution  of  yc^oo 
colchicine  is  colored  leniou-yellow  by  muriatic  acid.  Bichromate  of  potas- 
sium and  sulphuric  acid  impart  a  green  color.  Iodine  causes  a  kermes- 
colored,  gelatinous  precipitate,  soluble  in  alcohol  and  water.  Chlorine 
water  a  yellow  precipitate,  soluble  M'ith  orange  color  in  anunonia.  Xo 
crvstallizable  compounds  have  been  obtained  with  acids,  except  that  J. 
E.  Carter  thinks  he  obtained  a  crystalline  sulphate. 

Hlibschmann  was  unable  to  saturate  2  drops  of  dilute  sulphuric  acid 
with  colchicine,  though  he  and  Carter  both  found  it  to  act  slowly  on  red- 
dened litmus  paper,  and  on  paper  colored  with  rhubarb. 

Oberlin  disputes  the  existence  of  a  base  colchicine,  so  does  A^'alz,  who 
renders  it  probable  that  it  is  a  glucoside.  An  alkaloid  does,  however, 
appear  to  exist  in  colchicum,  since  the  infusion  yields  precipitates,  btirli 
with  Sonnenschein's  and  ]Mayer's  tests. 

By  external  application,  several  painful  cases  of  rheumatism  have 
been  relieved  by  it.     If  given  internally,  ^5  grain  3  times  daily,  cou- 


616        ON    THE    ORGANIC    ALKALIES    OR    ALKALOIDS. 

tinueci,  if  necessary,  for  several  weeks,  has  a  most  salutary  effect  in 
rheumatic  complaints.  It  opens  the  bowels  even  of  those  who  have 
been  suifering  from  constipation.  (See  Thesis  of  J.  E.  Carter,  of  Phil- 
adelphia, Amer.  Jour.  Pharm.,  vol.  xxx.,  p.  205.) 

Colchioeine,  03511^^204. — Oberlin  obtained  no  colchicine  by  Geiger 
and  Hesse's  process,  but,  on  dissolving  the  product  in  water,  acidulating 
with  muriatic  acid,  evaporating  until  of  an  intense  yellow  color,  a  white 
precipitate  was  thrown  down  by  water,  crystallizing  from  alcohol  and 
ether  in  pearly  lamellae,  of  an  intensely  bitter  taste,  neutral  to  test  paper, 
nearly  insoluble  in  water,  soluble  in  alcohol,  ether,  w^ood-spirit,  chloro- 
form, ammonia,  and  potassa ;  in  ferric  chloride  with  green,  in  sulphuric 
acid  with  yellow,  in  muriatic  acid  with  pale  yellow,  in  nitric  acid  with 
intense  yellow  color,  changing  to  violet,  deep-red,  light-red,  and  yellow. 
It  is  very  poisonous. 

It  remains  to  be  investigated  whether  or  not  it  is  a  product  of  decom- 
position of  colchicine  by  the  influence  of  muriatic  acid. 

Apirine  was  obtained  by  Bizio  from  the  seeds  of  Cocos  lapidea.  It 
is  white,  inodorous,  of  a  sharp  taste,  fusible,  soluble  in  600  parts  water, 
without  alkaline  reaction ;  forms  with  acids  crystalline  salts,  which  are 
less  soluble  in  hot  than  in  cold  water. 

Test  for  Distinguishing  the  Alkaloids. 

The  following,  taken  from  Dr.  A.  T.  Thompson,  conveys  in  a  com- 
pact form  the  leading  facts  applicable  to  distinguishing  the  alkaloids. 
Some  general  characteristics  are  noticed  at  the  beginning  of  this  chapter, 
and  the  particular  ones  under  the  several  heads. 

Ilethod  of  Distinguishing  the  folloioing  Vegetable  Alkaloids — Atropine, 
Brucine,  Delphine,  Mnetine,  3Iorphine,  Solanine,  Strychnine,  Vera- 
t7-ine — tvhen  they  are  in  poioder. 

Treat  the  powder  first  with  nitric  acid,  which  is  colored  red  by  brucine, 
delphine,  morphine,  and  the  strychnine  of  commerce,  but  not  by  pure 
strychnine.  If  the  reddened  acid  become  of  a  violet  hue  on  the  addition 
of  protochloride  of  tin,  after  the  nitric  solution  has  cooled,  the  alkaline 
powder  is  brucine  ;  if  the  reddened  acid  gradually  become  black  and  car- 
bonaceous, it  is  delphine.  If  the  powder  be  fusible  without  decomposi- 
tion, and  decomposes  iodic  acid,  evolving  free  iodine,  it  is  morphine  ;  if 
it  is  not  fusible,  and  does  not  decompose  iodic  acid,  it  is  strychnine.  If 
the  powder  greens,  instead  of  reddens,  nitric  acid,  it  is  solanine  ;  if  it  is 
insoluble  in  ether,  and  does  not  redden  nitric  acid,  it  is  emetine  ;  if  it  be 
soluble  in  ether  and  does  not  redden  nitric  acid,  but  melts  when  heated, 
and  volatilizes,  it  is  atropine;  if  it  is  thus  affected  by  ether  and  nitric  acid, 
but  is  not  volatilized,  it  is  veratrine. 


The  Ternary  Alkaloids. 

Sparteine,  CioHjgXg- — -^  concentrated  decoction  of  broom  is  distilled 
with  soda,  and  several  times  rectified. 
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It  is  a  colorless  oil,  Aviiieh,  in  contact  with  water,  .s(jon  becomes  o]>ales- 
cent,  and  is  colored  brown  by  the  air ;  it  is  heavier  than  water,  smells 
faintly  like  aniline,  has  a  very  bitter  taste,  and  is  nai-cotic;  its  Ijoilin^r 
j3oint  is  550°  F.  Acids  are  ])erfectly  neutralized  ;  the  salts  are  soluble, 
the  mnriate  and  nitrate  not  crystal li/ablc. 

Conine,  CgPIijN,  is  most  abundant  in  the  fresh  plants  <j'athei'(>d  bdbi-c 
flowering,  and  in  the  seed  of  the  second  year's  growth,  from  which  it  is 
obtained  by  distillation  with  caustic  potassa,  purifying  the  sulphate  1)v 
dissolving  it  in  alcoholic  ether,  and  again  distilling  Avith  ])otassa.  I'hus 
obtained  it  frequently  contains  methyl  and  ethyl-c(jnia.  'J'he  seeds  are 
richest  in  the  alkaloid  just  before  ripening. 

Conine  is  a  volatile  colorless  or  yellowish  oily  fluid  (sp.  gr.  .87),  Avith 
a  very  characteristic  odor  resembling  that  of  the  urine  of  the  mouse. 
It  boils  at  338°,  is  neutral  to  test  paper  when  anhydrous,  but  decidcdlv 
alkaline  when  containing  some  water.  It  is  soluble  in  KM)  parts  of 
water,  floating  on  its  surface  when  distilled  M'ith  it.  Alcohol  dissolves 
it  readily,  as  also  ether  the  fixed  and  volatile  oils.  It  does  not  dilate 
the  pupil,  but  is  extremely  poisonous. 

Like  other  volatile  alkaloids  of  the  composition  of  substituted  ammonia, 
it  occasions  white  clouds  when  approached  with  a  rod  moistened  A\ith 
muriatic  acid.  This  test,  when  applied  to  the  extract  of  conium,  after 
adding  to  it  on  a  tile  a  few  drops  of  solution  of  potassa,  is  resorted 
to,  in  connection  with  the  odor,  in  judging  of  the  quality  of  that 
extract. 

When  exposed  to  the  air,  conine  undergoes  oxidation,  being  converted 
into  a  brown  resinous  matter,  ammonia,  and  butyric  acid ;  but}-ric  acid 
is  also  formed  by  the  reaction  with  nitric  and  chromic  acids.  By  muri- 
atic acid  gas  it  is  colored  purple,  changing  to  blue ;  chlorine  produces 
thick  white  vapors  of  a  lemon  odor. 

It  neutralizes  the  acids,  forming  soluble  salts,  some  of  "SAhich  are 
crystallizable,  while  those  with  oxygenated  acids  are  most  decomposed 
on  evaporation  and  leave  a  gummy  residue. 

Methylconine,  CgHj^N,  resembles  conine  in  physical  and  chemical 
properties,  and  can  be  distinguished  from  it  only  by  elementary  analysis. 

Ethyhonine,  CjQHjgN,  is  very  similar,  but  less  soluble  in  water. 

In  this  connection  it  is  proper  to  mention  the  quaternary  alkaloid, 
discovered  by  Wertheim,  accompanying  conine. 

Conhydrhie,  CgHj^NO,  occurs  chiefly  in  the  flowers  and  seed  of 
conium;  to  prepare  it,  the  crude  conine  is  neutralized  with  suljjhuric  acid, 
the  salt  extracted  with  alcohol  to  separate  ammonia,  evaj^orated,  treated 
with  concentrated  caustic  potassa,  then  with  ether ;  this  is  distilled  ofl\ 
and  by  very  slow  fractional  distillation  in  an  oil-bath,  the  conine  is  sep- 
arated ;  between  300°  and  400°  crystals  of  conhydrine  are  sublimed. 

It  is  in  colorless,  pearly  crystalline  lamellae,  sublimes  slowly  beloA\" 
212°,  insoluble  in  Avater,  alcohol,  and  ether;  by  distillation  Avith  an- 
hvdrous   phosphoric   acid,  conine  is  obtained,  HoO  being  abstracted: 

Its  action  on  animals  is  similar  to  conine,  but  much  weaker.  The 
salts  haA'e  not  been  studied. 

Cicutine, — The  root  of  cicuta  Adrosa  yields,  according  to  Polex,  by 
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exhausting  with  a  dikited  acid  aud  distillation  with  an  alkali,  this  alka- 
loid, which  has  a  veiy  agreeable  odor. 

ChcerojjJiylline. — Its  sulphate  was  obtained  by  Polstorf  by  distilling 
the  fruit  of  chserophyllum  bulbosum  with  potassa,  and  neutralizing  the 
distillate  by  sulphuric  acid ;  iridescent  laminae. 

Aribine,  C23H20N,  was  obtained  by  Rieth  from  the  Brazilian  tree 
Arariba  rubra,  and  is  remarkable  for  being  the  first  natural  vegetable 
alkali  of  ternary  composition  which  is  solid  at  ordinary  temperature. 

Hygrine  is  a  volatile  base  obtained  by  Lossen  from  cocoa  leaves ;  its 
odor  recalls  that  of  propylamina ;  it  is  not  poisonous.  It  is  probably  a 
product  of  decomposition. 

LobeUne  was  discovered  by  the  late  Prof.  S.  Calhoun,  of  Philadelphia, 
in  1834,  and  first  isolated  in  a  state  of  purity  by  Prof.  Procter,  in  1842. 
It  is  most  conveniently  obtained  by  extracting  the  seed  with  alcohol 
acidulated  with  acetic  acid,  evaporating,  and  treating  with  magnesia, 
and  then  with  ether,  from  which  it  may  be  obtained  by  spontaneous 
evaporation. 

It  is  a  liquid  lighter  than  water,  and,  when  dropped  into  that  fluid, 
rises  to  its  surface  and  spreads  out  like  a  drop  of  oil,  then  gradually  dis- 
solves without  agitation,  forming  a  transparent  solution.  It  is  very  sol- 
uble in  alcohol  and  ether,  the  latter  readily  removing  it  from  an  aqueous 
solution ;  it  also  dissolves  in  fixed  and  volatile  oils.  It  forms  crystal- 
lizable  salts,  with  nimierous  acids. 

It  is  not  obtained  on  an  economical  scale  for  use  in  medicine.  Lobeline, 
as  it  exists  in  the  plant  combined  with  lobelic  acid,  is  decomposable  by 
a  moderate  heat,  as  also  by  the  action  of  strong  acids. 

Nicotine,  CjoHj^Ng?  i^  prepared  in  the  following  manner :  The  acid 
infusion  of  tobacco  is  evaporated  to  about  one-half,  and  distilled  with 
caustic  potassa;  or  tobacco  is  distilled  with  milk  of  lime.  The  distillate 
is  neutralized  by  oxalic  acid,  crystallized,  the  crystals  washed  with  ether, 
decomposed  by  potassa,  and  the  alkaloid  dissolved  by  ether.  By  recti- 
fication in  a  current  of  hydrogen,  it  may  be  obtained  colorless. 

It  is  a  colorless,  oily  liquid,  of  a  strong  tobacco  odor,  a  burning,  sharp 
taste,  heavier  than  w^ater,  sp.  gr.  1.048.  It  is  inflammable,  has  an  alka- 
line reaction,  is  soluble  in  water,  and  water  is  soluble  in  it  to  some 
extent;  miscible  with  alcohol,  ether,  and  olive  oil,  scarcely  soluble  iu 
oil  of  turpentine.  It  becomes  yellow  by  keeping,  absorbing  oxygen 
from  the  air,  which  gradually  turns  it  thick  and  brown.  It  boils  at 
482°  F.,  but  volatilizes  at  a  much  lower  temperature.  The  vapor 
which  rises  is  so  powerful  iu  its  smell  and  irritating  properties  that  one 
drop  of  it  diffused  in  a  room  renders  the  atmosphere  insupportable.  The 
volatility  of  this  principle  insures  its  diffusion,  along  with  empyreumatic 
products,  iu  tobacco  smoke,  so  that  it  is  inhaled  to  a  certain  extent  by 
smokers ;  tobacco  smoke  may  be  freed  from  it  by  passing  it  over  cotton 
saturated  with  tannin.  It  exists,  in  the  different  commercial  varieties 
of  tobacco,  in  about  the  following  proportions:  Havana,  2  per  cent.; 
Maryland,  2.3 ;  Virginia,  6.87  ;  Kentucky,  6.09. 

Orfila  has  investigated  the  properties  of  nicotine,  and  ascertained 
with  precision  its  chemical  habitudes.  These  are  detailed  in  a  paper 
copied  in  the  Amer.  Jour,  of  Pharm.,  vol.  xxiv.,  p.  142,  from  the  London 
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Pharm.  Jour.  See  also  a  pa[)cr  by  Professor  I'rocter  in  J/roc.  of  Amer. 
Fharm.  Assoc,  1858,  p.  295. 

Its  salts  have  a  burning  taste  of  to])aer'o,  are  very  soluble  in  watci-, 
(leli(juescent,  and  difficult  to  crystallizo. 

Jlcrcurid/iiw. — By  distillation  with  lime  from  the  herb  and  seeds  (»f 
Mercurialis  annua,  an  oily  alkaloid  is  obtained,  which  resen)ijles  in  odor 
both  nicotine  and  couine ;  it  is  readily  oxidized,  and  thickens  in  contact 
with  air.     The  salts  are  mostly  soluble  in  water  and  alcohol. 

Secallne,  C.^ll,^N,  or  Propylamine,  has  the  atomic;  comjjosition  of 
CgH-jHjN,  niethyla?thylamine  CH3C3H5HN,  and  trimethylamine 
(CH3)3N,  and  is  identical  with  one  of  them,  probably  the  former,  as 
it  may  be  obtained  from  propylic  narcotine  by  distillation  with  potassa. 
Besides  the  plants  mentioned  in  the  syllabus,  it  has  been  obtained  from 
the  ergot  of  maize,  from  herring-pickle,  crabs,  the  sj^irits  in  which  ana- 
tomical preparations  have  been  kept,  and  the  urine  of  man.  AVhen 
artificially  prepared,  it  is  best  known  in  medicine  as  Propylamine, 
though  chemists  generally  regard  it  as  trimethylamine. 

Propylamine  is  most  economically  prepared  from  herring-pickle  by 
distillation  Avith  caustic  potassa,  neutralizing  the  distillate  with  muriatic 
acid,  purifying  the  salt  by  dissolving  it  in  strong  alcohol  or  alcoholic 
ether,  and  again  distilling  with  potassa. 

It  is  a  colorless  liquid,  of  a  strong  odor  of  herrings,  and  a  sweetish, 
astringent  taste ;  it  is  soluble  in  water,  has  an  alkaline  reaction,  produces 
white  vapors  with  muriatic  acid.  It  is  combustible,  and,  mixed  with  an 
equal  bulk  of  water,  it  can  still  be  ignited.  Its  salts  are  mostly  soluble 
in  water  and  alcohol,  and  crystallizable. 

According  to  Dr.  Awenarius,  of  St.  Petersburg,  it  appears  to  be  a 
true  specific  for  rheumatic  aifections,  the  acute  as  well  as  the  chronic. 
He  administered  it  in  mixture,  containing  24  drops  of  propylamine  to 
6  ounces  of  mint-water  sweetened  Avith  2  drachms  of  sugar,  and  gave  it 
in  doses  of  1  tablespoonful  every  2  hours.  Whether  it  is  capable  of 
promoting  uterine  contraction  has  not  been  ascertained. 

3Iurias  Propylamince  is  the  form  most  used  in  practice  in  the  United 
States.  It  is  prepared  by  crystallizing  the  product,  as  at  first  obtained, 
by  passing  the  volatile  akaloid  into  diluted  muriatic  acid,  as  above.  To 
free  it  from  muriate  of  ammonium,  it  may  be  recrystallized  from  its 
solution  in  strong  alcohol.  It  is  usually  called  "chloride  of  proj^ylamin," 
destitute  of  the  unpleasant  odor  of  the  alkaloid  itself,  and  has  been  found 
a  useful  remedy  in  rheumatism,  in  doses  of  from  3  to  5  grains.  (See 
Propylam in  Co > •dial.) 

See  papers  on  this  subject  by  Prof.  Procter  in  Proceedings  of  the 
American  Pharmaceutical  Associcdion,  1857,  and  American  Journal  of 
Pharmacy,  xxxi.,  pp.  125  and  222. 

Aniline,  CgH-H2iSr,  also  knoAvn  by  the  names  of  phenylamine,  phe- 
namide,  kyanole,  crystalline,  and  benzidam ;  it  is  the  only  artificial 
alkaloid  which  has  been  used  in  medicine.  It  is  best  prepared,  on  a 
small  scale,  by  the  process  of  Bechamp,  from  10  parts  nitrobenzole,  12 
parts  iron  filings,  and  10  parts  strong  acetic  acid.  The  reaction  takes 
place  Avithout  the  application  of  heat ;  but  to  insure  complete  reduction, 
the  spontaneous  distillate  is  retm-ned  to  the  retort  and  again  distilled, 


620       ON    THE    ORGANIC    ALKALIES    OR    ALKALOIDS. 

when  it  may  be  at  once  combined  with  sulphuric  acid  to  form  the 
medicinal  sulphate. 

The  alkaloid  is  a  colorless  oil,  of  vinous  odor  and  aromatic  taste ; 
sp.  gr.  1.2 ;  boiling  point  360° ;  coagulates  albumen ;  in  contact  with 
air  turns  yellow  and  resinifies;  separates  many  metallic  oxides  from 
their  salts ;  colors  pine  wood  yellow ;  by  hypochlorites  blue ;  by  HNO3 
blue,  and  on  heating  oxidized  to  picric  acid ;  by  HjSO^  and  KgCrjO^ 
blue,  but  of  a  different  shade,  as  that  produced  under  the  same  circum- 
stances with  strychnine. 

Within  a  few  years  past  it  has  become  of  great  technical  importance, 
since  its  products  of  oxidation  by  various  agents  have  been  made  use 
of  to  dye  animal  fabrics,  like  silk  and  wool. 

Anilince  sulphas  is  prepared  by  direct  combination ;  it  dissolves  in 
about  16  parts  of  water  at  60°,  slightly  in  cold  alcohol,  insoluble  in 
ether ;  it  is  colorless  and  crystalline,  but  acquires  a  reddish  color,  when 
exposed  to  the  air  in  a  moist  state. 

This  salt  has  gained  some  reputation  since  Dr.  Tm'ubull,  of  Liver- 
pool, announced  his  success  in  treating  with  it  a  number  of  cases  of 
chorea ;  the  remedy  produces  a  transient  alteration  in  the  color  of  the 
skin  and  lips,  which  disappears,  however,  as  soon  as  it  is  laid  aside. 
(See  Amer.  Jour.  Pharm.,  1862,  p.  295.) 

Alkaloids  of  Animal  Origin. 

Some  animal  tissues  and  liquids  contain  alkaline  substances  or  are 
decomposed  into  such  by  the  influence  of  various  chemical  agents. 
These  animal  alkaloids,  however,  are  as  yet  of  little  importance  in  a 
medicinal  point  of  view ;  and  it  remains  here  merely  to  draw  attention 
to  a  few  of  them  which  are  either  contained  in  culinary  and  dietetic 
articles,  or  are  of  importance  from  their  presence  in  various  secretions. 

Creatine,  C^HgNgOgHoO. — Though  creatine  is  a  neutral  substance,  it 
may  be  well  to  refer  to  it  in  this  place.  It  is  prepared  by  expressing 
fresh  meat,  macerating  it  several  times  with  water,  and  subjecting  it 
each  time  to  strong  pressure.  From  the  mixed  liquids,  albumen  and 
fibrin  are  removed  by  coagulating  with  heat,  and  solution  of  baryta  is 
added  as  long  as  a  precipitate  occurs;  the  filtrate  is  evaporatecl  at  a 
moderate  heat  to  a  syrupy  liquid,  and  set  aside  to  crystallize. 

The  flesh  of  chickens  and  game  is  easy  to  clarify ;  the  former  contains 
the  largest,  fishes  the  least  quantity  of  creatine.  It  is  in  colorless  pearly 
crystals,  without  taste  or  action  on  litmus ;  it  is  soluble  in  75  parts  of 
cold  water,  and  in  100  parts  of  absolute  alcohol.  By  boiling  with 
baryta  it  is  decomposed  into  sarkosiua  and  urea ;  by  evaporating  with 
strong  acids,  it  loses  H2O  and  is  converted  into  creatinina. 

Syllabus  of  Animal  Alkaloids  and  the  Products  of  their 

Decomposition. 

Cratiuina  or  Creatinina,  C4H7]Sr30.2H20.  In  the  urine  of  calves,  in  flesh,  and  from 
creatine  by  acids ;  colorless  crystals ;  soluble  in  11  water,  100  alcohol,  and  much 
ether ;  expels  NH3  from  its  salts. 
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Sarkosina,  C^HyNO.^.  r"'roni  creatine  In' Itoiling  with  BaO;  iliombic  iirisrns  or  scales, 
easily  soluble  in  water,  slightly  in  alcohol ;  insoluble  in  ether;  fusible  at  212°. 

Glycina,  C^HjNOj,  Glijcocol  or  amido-acetlc  acid.  In  the  bile ;  Ijy  treating  glue  or 
similar  substances  with  boiling  alkalies  or  acids ;  sweet  rhombic  crystals,  easily 
soluble  in  water  and  dilute  alcohol,  slight  acid  reaction ;  combines  with  acids  and 
with  bases. 

Leueina,  C6H13NO2,  or  amido-cap'onic  acid.  In  various  organs  of  all  animals  except 
the  very  lowest,  by  putrefaction  of  casein,  from  glue  like  glycina.  Shining  scales, 
easily  soluble  in  water,  alkalies,  and  muriatic  acid,  slightly  in  alcohol ;  insoluble  in 
ether  and  chloroform  ;  sublimable;  fused  with  KHO  yields  valerianic  acid. 

Tyrosina,  CgHjiNOs.  In  the  liver,  pancre;is,  and  other  parts  of  man  and  many  animals  ; 
in  American  extract  of  rhatany  (Wittstein),  by  acids  or  alkalies  upon  casein,  glue, 
albumen,  etc.  Silky  needles,  soluble  in  acids  and  alkalies,  slightly  in  water ;  insol- 
uble in  alcohol  and  ether ;  combined  with  H2SO4  it  colors  FcjCle  violet. 

Guanina,  C5H5N5O.  In  the  excrements  of  spiders  and  in  small  quantity  in  guano  ; 
white  powder,  insoluble  in  water,  alcohol,  and  ether,  somewhat  soluble  in  lime  ar.d 
baryta  water ;  its  salts  crystallizable ;  precipitated  by  acetic  and  formic  acids. 

Taurina,  C2H7NSO3.  In  the  lungs  and  kidneys  of  the  ox  and  in  bile  after  decomposi- 
tion by  acids  or  by  fermentation ;  six-sided  prisms,  easily  soluble  in  water,  slightly 
in  alcohol ;  taste  cooling ;  not  destroyed  by  H2SO4  or  HNO3. 

Urea,  CH4N20-  Ii^  the  blood,  urine,  and  eye  of  the  mammalia,  particularly  the  car- 
nivorous ;  in  many  organs  of  some  lower  animals. 

TJi'ea  has  been  proposed  as  a  remedial  agent ;  its  mode  of  preparation 
is  as  follows : — 

Urine  is  evaporated  to  a  syrupy  consistence,  mixed  with  an  equal 
volume  of  nitric  acid,  and  set  aside  for  24  hours  in  a  cool  place ;  the 
crystals  are  redissolved  in  boiling  nitric  acid  to  destroy  coloring  matter, 
if  necessary  digested  with  animal  charcoal,  and  subsequently  decomposed 
by  carbonate  of  barium.  After  evaporation,  the  mass  is  exhausted  by 
alcohol. 

For  its  artificial  preparation  Liebig  gives  the  following  directions : 
A  mixture  of  4  parts  finely  powdered  anhydrous  ferrocyanide  of  potas- 
sium, IJ  parts  carbonate  of  potassium,  and  2  parts  black  oxide  of  man- 
ganesium  is  heated  to  redness,  and  constantly  stirred  until  it  has  ignited ; 
it  is  extracted  with  cold  water,  the  solution  mixed  with  a  solution  of  3 
parts  of  sulphate  of  ammonium,  evaporated,  the  sulphate  of  potassium 
removed  as  much  as  possible,  and  the  residue  exhausted  with  boiling 
ordinary  alcohol. 

Urea  crystallizes  in  long,  colorless  prisms,  of  a  cooling  taste  similar 
to  saltpetre,  easily  soluble  in  water  and  alcohol,  insoluble  in  ether,  con- 
taining no  water  of  crystallization,  and  fusing  at  248°  F. ;  combines 
with  acids  and  bases. 

It  has  been  recommended  as  a  good  and  reliable  diuretic,  in  doses  of 
from  5  to  10  grains,  several  times  a  day,  in  diabetes,  albuminuria,  and 
dropsy. 

XJrem  nitras  is  precipitated  from  a  concentrated  solution  of  urea  by 
strong  nitric  acid  in  anhydrous  white  shining  scales,  soluble  in  8  parts 
of  water,  slightly  in  nitric  acid  and  alcohol.  Its  action  is  said  to  be 
similar  to  urea,  and  it  has  been  recommended  as  a  solvent  for  vesical 
calculi  composed  of  ammonio-phosphate  of  magnesium.  It  contains 
52.63  per  cent.  urea. 
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CHAPTEE    IX. 

ON  NEUTRAL  ORGANIC  PRINCIPLES,  MOSTLY  PECULIAR  TO  A 
LIMITED  NUMBER  OF  PLANTS.  AND  POSSESSED  OF  MEDICINAL 
PROPERTIES. 

FORMERLY,  the  virtues  of  most  medical  plants  were  attributed  to 
extractive  matter,  though  this,  as  obtained  from  various  sources  and 
by  diiferent  analytical  processes,  was  known  to  vary  somewhat  in  its 
properties. 

By  the  improved  means  of  proximate  analysis,  many  of  these  plants 
have  been  found  to  possess  certain  well-defined-  principles,  sometimes 
crystalline  and  sometimes  amorphous,  to  which  appropriate  names  have 
been  given.  If  alkaline,  these  names  should  termiuate  in  ine  (Latin  in 
ina);  if  neutral  or  subacid,  in  in  (Latin  in  inurn).  This  arrangement, 
which  would  conduce  to  accuracy  if  invariably  observed,  is  however  not 
adhered  to  universally,  and  is  rejiudiated  by  some  high  authorities. 

The  neutral  principles  are  in  some  instances  active,  and  in  others 
appear  to  possess  little  power  of  affecting  the  system.  Some  of  them 
contain  nitrogen,  while  most  others  consist  of  merely  carbon,  hydrogen, 
and  oxygen.  These  principles  occasionally  rmite  with  acids,  forming 
cr^'stalline  compounds,  which  are,  however,  acid  in  then"  properties ; 
others,  combining  with  alkalies  and  forming  crystallizable  salts,  have 
been  considered  among  the  acids.  ]\Iany  of  them  belong  to  the  so-called 
copulated  compounds,  and  decompose  under  the  influence  of  emulsin, 
albumen,  pectase,  or,  when  heated  wirh  diluted  mineral  acids  or  alkalies, 
into  glucose  or  some  similar  sugar  and  another  compound.  They  are 
generally  precipitated  by  tannic  acid,  and  many  of  them  by  subacetate 
of  lead.  The  modes  of  obtaining  these  principles  are  various,  and  some- 
times difficult  to  follow,  though  the  solubilities  and  chemical  peculiarities 
of  each,  when  ascertained,  indicate  approximately  its  mode  of  extraction. 

In  a  work  of  the  design  and  scope  of  the  j)resent,  it  will  suffice  to 
display  the  more  striking  peculiarities  of  these  principles,  none  of  which 
are  officinal,  in  a  syllabus,  and  to  give  the  processes  of  extraction  and 
the  leading  chemical  and  medicinal  characteristics,  only  in  a  few  cases 
including  the  more  important  and  familiar. 

There  are  here,  as  in  the  case  of  the  alkaloids,  no  known  chemical 
relations  ujDon  which  we  would  be  justified  in  founding  a  scientific  clas- 
sification of  these  princij)les ;  and  here,  as  in  treating  of  the  other  prox- 
imate principles  of  plants,  we  will  find  the  botanical  arrangement  of  the 
plants  themselves  to  afford  the  best  grouping.  The  natural  families  of 
plants,  though  arranged  upon  a  purely  botanical  basis,  are  found  to 
exliibit  remarkable  chemical  and  physiological  relations  among  the  pro- 
ducts of  their  indi^-idual  members ;  this  agreement — as  yet  but  imper- 
fectly recognized,  owing  to  our  limited  knowledge  of  the  actual  com- 
position of  organic  proximate  principles — is  probably  one  of  the  great 
universal  harmonies  of  natm-e,  which,  in  the  progress  of  science,  will 
be  more  fully  developed  and  made  known. 
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Syllabus  of  Plants  and  their  Neutral  Characteristic 
Principles.     (Generally  Crystalline.) 


Ranunculacece. 
Cimicifuga  racemosa. 


Pulsatilla  pratensis. 
(Anemone  pratensis.) 


3fagnoUct£ce. 

Liriodendron  tulipifera. 
Magnolia  glauca,  etc. 

Magnolia  Tripetala. 


Menispermaeece. 

Cocculus  palmatus.    Calumba, 
U.  S.  P.     (The  root.) 


Anamirta  paniculata.      (The 
seeds.) 

PapaveracecB. 

Papaver  somniferum.  Opium, 
U.  S.  P. 

Caryophyllacece. 

Saponaria  officinalis. 
GypsophvUa  struthium. 
Lvchuis  oithas:o. 


Linacece. 

Liniim  catharticum. 
Puro'ino"  flax. 


Aurantiacece. 

Citrus  vulgaris. 
Aurantii  amari  cortex,  U.  S.  P. 
Citrus  aurantium. 
Aurantii  dulcis  cortex,  U.  S.  P. 
Citrus  limonis. 
Limonis  cortex,  U.  S.  P. 
Citrus  limonum  and  citrus  au- 
rantium.    The  seed. 


1.   Ternary  Compounds. 


Crystals  insoluble  in  water,  benzine,  turpentine,  bisul- 
phide of  carbon ;  soluble  in  alcohol,  diluted  alcohol, 
and  chloroform ;  sparingly  soluble  in  ether ;  ea.sily 
fused. 

Anemonin,  associated  with  anemonic  acid ;  rhombic 
crystals,  nearly  insoluble  in  ether;  pnxluct  of  the 
decomposition  of  the  acrid  oil  of  Kanunculus  sclera- 
tus.     Poisonous. 

lAriodendrin,  white  scales,  or  needles ;  little  soluble  in 
cold  water ;  soluble  in  alcohol  and  ether ;  bitter,  pun- 
gent ;  partly  sublimable. 

MagnoUii,  a  crystalline  (resinoid)  principle,  nearly  in- 
soluble in  cold  water,  very  soluble  in  chloroform, 
ether,  bisulphide  of  carbon,  and  alcohol ;  soluble  in 
hot  glycerine ;  fusible  at  180°  F. 


Columbin,  CjiHjjO;,  colorless,  rhombic  prisms,  fusible ; 
very  bitter ;  soluble  in  30  parts  alcohol,  in  ether, 
volatile  oils,  acetic  acid,  and  in  alkalies ;  reprecipi- 
tated  by  acids,  not  precipitated  by  tannin.  Associated 
with  berberine. 

Picrotoxin,  CgHjuO^,  colorless  prismatic  crystals,  fusing 
at  392°  F. ;  soltible  in  150  parts  of  cold  water  and 
10  parts  alcohol. 

Meconin,  C,oH,q04,  white  acicular  crystals,  soluble  in 
265  parts  cold,  IS  boiling  water,  ether,  alcohol,  and 
volatile  oils ;  acrid. 

Saponin,^  CisHjoO^,  Struthiin,Githagin,  identical :  white 
powder ;  soluble  in  hot  water  and  diluted  alcohol, 
insoluble  in  ether ;  taste  sweetish,  afterwards  acrid 
and  bitter ;  frothing  in  solution ;  sternutatory ;  splits 
with  H2SO4  into  sugar  and  sapogenin,  C14H22O4  (Bol- 
ley),  or  kiiiovin  (Eochleder). 

Linin,  white  powder  or  silky  needles ;  sparingly  solu- 
ble in  water,  more  in  acetic  acid  and  chloroform ; 
freely  in  alcohol  and  ether ;  the  alcoholic  solution 
intensely  bitter  and  acrid ;  by  H2SO4  violet. 

ffesperidin,  in  the  spongy  portion  of  lemon  peel,  bitter  ; 
crystalline ;  soluble  in  alkalies  and  hot  alcohol,  little 
in  water :  insoluble  in  ether  and  volatile  oils ;  by 
FcoClg  red-brown. 


Limonin,  C^Jl^O^^.  From  the  seed  by  alcohol,  crys- 
talline, bitter,  soluble  in  KHO ;  red  color  with  HjS04 ; 
scarcely  soluble  in  ether. 


*  Similar,  if  not  identical,  principles  occur  in  numerous  plants,  the  decoctions  and  tinct- 
ures of  which  have  the  property  of  frothing  like  soap-water.  (See  Folygalic  Acid,  Cy- 
clamii},  Convallarin,  Smilacin,  Aphrodasin.) 
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Guttiferce. 
ft 
Garcinia  mangostana.*    Bark 
of  the  fruit. 


Zygophyllacece, 

Guaiacum     officinale, 
wood  and  bark. 


The 


Erythroxylacece. 
Erythroxylon  cocoa.    Leaves. 

Sapindacece. 

^sculus  hippocastanum. 
(Horse  chestnut.)     The  bark. 

The  Cotyledons. 


Various  species  of  ^sculus 
and  barks  of  the  genus 
Pavia. 

Rutacece. 

Gallipea  officinalis.  The  bark. 
Angustura,  U.  S.  P. 


Xanthoxylum 
The  fruit. 


piperitum. 


Xanthoxylum  fraxineum. 
Xanthoxylum,  U: /S'.  P.    (The 
bark.) 

Terebinthacece. 

Anacardium   occidentale,   ca- 
shew nut. 


SimarubacecB. 

Simaruba  excelsa ;  Quassia, 
U.  S.  P.,  and  Simaruba  offic- 
inalis, Simaruba,  U.  S.  P. 

Sapotacece. 

Chrysophyllum  glyciphlseum, 
Monesia  bark. 


Aquifoliacem. 

Ilex   aquifolium.      European 
holly.     The  leaves. 


Mangostin,  C90H22O5,  golden-yellow  scales,  without 
smell  or  taste ;  insoluble  in  water ;  soluble  in  alcohol 
and  ether,  diluted  acids  and  alkalies. 

Guaiacin,  uncrystallizable,  bitter,  and  acrid ;  light 
yellow  powder ;  easily  soluble  in  hot  water  and  al- 
cohol ;  insoluble  in  ether ;  precipitated  by  acids. 

Erythroxylin,  volatile,  needle-shaped  crystals,  very  bit- 
ter, probably  identical  with  caffein.     (See  Cocaina.) 

^sculin,  C21H24O13,  polychrom,  white  crystalline  powder, 
without  smell,  bitter ;  little  soluble  in  cold  water  and 
alcohol ;  soluble  in  alkalies ;  insoluble  in  ether  and 
volatile  oils.     (See  page  633.) 

Argynescin,  C^JIgg02i,  crystallizes  from  diluted  alcohol ; 
silvery  in  appearance ;  insoluble  in  ether ;  gelatin- 
izes with  warm  alkalies,  and  forms  cescinic  and  propi- 
onic acids;  by  H2SO4,  yellow  solution,  blood-red  on 
addition  of  HjO ;  by  dilute  acids  splits  into  sugar  and 
argyrcescetin  =  C42Hg20i2. 

Aphrodcesin,  C,o4H85047,  amorphous,  colorless,  sternuta- 
tory ;  resembles  saponin  in  many  respects ;  splits  by 
alkalies  into  butyric  and  cescinic  acid,  C43H8Q04e. 

Paviin,  similar  to  tesculin,  identical  with  fraxin.  (See 
Oleaceoe.) 


Cusparin,  tetrahedral  crystals,  soluble  in  alcohol,  acids, 
and  alkalies,  and  in  200  parts  water ;  precipitated  by 
tannic  acid. 

Xanthoxylin,  volatile,  insoluble  in  water ;  soluble  in 
alcohol,  ether ;  aromatic  resinous  taste ;  stearoptene 
from  the  oil. 

Xanthoxylin  of  Dr.  Staples,  not  investigated,  probably 
identical  with  xanthopicrin  (Dr.  Wood).  (See  Ber- 
ber ina.) 


Cardol,  C2iH3,02,  light-reddish  oil,  very  readily  oxi- 
dizing ;  insoluble  in  water ;  easily  soluble  in  alcohol 
and  ether ;  very  acrid  and  blistering. 


Quassin,  CioHj203,  white  opaque  granules,  or  prisms; 
inodorous,  intensely  bitter ;  very  soluble  in  alcohol, 
less  in  ether,  slightly  in  water,  not  precipitated  by 
tannin.     (See  page  633.) 

Monesin,  gummy,  or  white  powder ;  inodorous,  bitter, 
and  acrid  ;  readily  soluble  in  water  and  alcohol,  the 
solutions  frothing ;  slightly  sohible  in  absolute  alco- 
hol and  ether ;  identical  with  saponin.     (?) 

llicin,  brown-yellow  transparent  crystals ;  bitter ;  readily 
soluble  in  alcohol  and  water ;  insoluble  in  ether ;  not 
precipitated  by  metallic  salts. 


*  Used  in  the  East  India  Islands  as  a  remedy  for  intermittents. 
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Ilex  opaoa. 

American  holly.     The  fruit. 

HhamnacecE. 

Khamniis  frangula  and  ca- 
tliai'tica. 

The  unripe  berries  (buck- 
thorn). 

Khanmus  infectoria,  French 
berries. 

LegumiiioscE. 
Cassia  fistula.     The  root. 

Cassia  acutifolia,  C.  obovata, 
C.  elongata,  Senna,  U.  S-  P. 

Lupinus  albus.  White  lupine. 
The  seed. 

Glycyrrhiza  glabra.  Liquor- 
ice. 

Dipterix  odorata,  fruit.  (Ton- 
ka beans.) 

INIelilotus  officinalis.  Flowers. 


Cytisus  scoparius. 

Scoparius,  U.  S.  P.  (Broom). 


Ononis  spinosa.     The  root. 


Rosacece. 
Geum  urbanum.    The  root. 


llipicrin*  aciciilar  ciystuls,  intensely  bitter,  Bli{.ditly 
acrid,  soluble  in  water  and  alcohol,  freely  in  eliier; 
precipitated  by  tannin. 

Rhanwln,  volatile,  tasteless,  yellowish  crystals;  soluble 

in  alkalies  with  yellow  color  fFleiirv). 
Catharlin  of  Winkler,  from  the  rij)e  fruit.     Cathartic 

dose  1  to  3  grains.     (See  Chnjuojihanic  Acid.) 
JUiamnin,  a  coloring  ])nnciple  soluble  in  water,  PJiam- 

vefln,  coloring  principle  insoluble  in  water,  lihamno- 

tannic  acid. 


Cassiin,  uncrystallizable,  bitter;  soluble  in  water  and 
alcohol ;  precipitated  by  mineral  acids. 

C'athartin  of  Lassaigne  and  Fenuelle.  (See  Chi-ysophanic 
Acid.) 

Lupinin,  greenish,  amorphous,  hygroscopic,  bitter; 
insoluble  in  absolute  alcohol  and  ether. 

Glycyrrhizin  is  a  glucoside,  splitting  into  glycyretine 
and  sugar  (Gorup  Besanez). 

Coiimarm,  C9H602.t  Colorless,  quadrangular  prisms; 
odor  and  taste  aromatic ;  destroyed  by  H2SO4 ;.  by 
HNO3  converted  into  nitro-coumarin  and  picric  acid ; 
by  boiling  with  alkalies,  coumaric  acid  CgHgOs.  1 
lb.  Tonka  beans  yield  108  grains. 

Scoparin,  C2iH220]q,  soluble  in  alkalies ;  precipitated 
by  acids ;  little  soluble  in  water,  more  solu})le  in 
alcohol,  without  odor  or  taste ;  oxidized  by  H^Oj  to 
picric  acid,  appears  to  be  the  diuretic  principle. 
(Stenhouse.) 

Ononin,  Cg2H580n7,  colorless  needles ;  inodorous ;  readily 
soluble  in  boiling  water  and  alcohol ;  insoluble  in 

■  ether;  red  with  H^SO^;  splits  with  caustic  baryta 
into  formic  acid  and  ono!<pin,  C'6oH34025,  which,  with 
diluted  H2SO4  or  HCl,  yields  sugar  and  ononetin, 

C48-'^44Gi3. 

Onocerin,  CjaHsoO,  another  crystallizable  principle,  not 
altered  by  boiling,  as  above. 

Oein,  uncrystallizable,  bitter ;  soluble  in  water,  readily 
in  alcohol  and  ether ;  with  H2SO4  red,  with  HN()3 
yellow  solution ;  forms  with  alkalies,  lime,  and  lead, 
soluble  compounds. 

Saponin,  see  Caryophyllaeeoe. 

Koussin,  white  or  yellowish ;  indistinctly  crystalline ; 
acrid ;  soluble  in  ether,  alcohol,  and  alkalies ;  no 
glucoside.     Anthelmintic  in  doses  of  20  to  40  grains. 


Punicin,  acrid,  uncrystallizable,  oily,  powerful  errhine. 


Quillava  saponaria  (Quillaia 

bark). 
Brayera     anthelmintica 

(Kousso). 

Gi'anatacece. 

Punica  granatum. 
Granati  rad.  cort.,  U.  S.  P. 

Myrtacece. 

Caryophyllus  aromaticus.  Caryophyllin,  CjoHjgO,  yellow  prisms,  withovit  taste  or 

smell ;  soluble  in  ether  and  boiling  alcohol. 

•■•■"  We  propose  to  retain  the  name  of  ilicin  for  Delschamp's  still  impure  principle  as  ob- 
tained from  the  leaves  of  European  holly,  and  suggest  the  name  ilipicrin  for  the  crystal- 
line bitter  principle  obtained  from  the  fruit  of  American  holly,  as  obtained  by  Dillwyn  P. 
Pancoast,  a  graduate  of  the  Philadelphia  College  Pharmacy.  (See  Amer.  Jour.  Fharm.,. 
1856,  p.  314.) 

t  Coumarin   also  exists  in  Asperula    odorata,  Ruhiacece,  Anthoxanthum    odoratum, 
Graminece,  and  some  other  herbs. 

40 
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Caryophyllus,  U.  S.  P.     (The 
flower  bud.) 

CucurbiiacecB. 
Bryonia  alba. 


Citrullus  colocyntliis. 
Colocynthis,   U.  S.  P.     (The 
fruit.) 


Cucumis  prophetarum.     The 
uni'ipe  fruit. 


Momordica  elaterium.  Elate- 
rium,  U.  S.  P.  (Squirting 
cucumber.) 

UmbelliJ'erce. 

Petroselinum  sativum.  The 
herb. 


Peucedanum  officinale.     The 
root. 


Imperatoria  ostruthium. 
Athamantum  oreoselinum. 
The  root. 


Pubiacece. 

■Cinchona  calisaya  and  other 
species.  The  root  bark  and 
wood. 


Compositce. 

Achillea  moschata.    Iva  herb 

of  Switzerland. 
Arnica  Montana. 

Artemisia  absinthium.  Ab- 
sinthium, U.  S.  P.  (The 
herb.) 

Angelica  archangelica.    The 

root. 
Cnicus    benedictus.     Blessed 

thistle. 


Eugenin,  C,oH, 
with  HNO,; 


jO,,  yellow  pearly  scales,  becomes  red 
isomeric  with  caryophyllic  acid. 


Bryonin,  C48H8oO]9,  amorphous,  very  bitter,  soluble  in 
water  and  alcohol;  insoluble  in  ether;  splits  into 
sugar,     bryoretin,     C21H35O7,     and     hydrobryoretin, 

C^lHgyOg. 

Bryonitin,  ciystals,  soluble  in  alcohol,  95  per  cent.,  and 
ether. 

Colocynthin,  C56H84O.23,  amorphous,  light-yellowish ;  in- 
soluble in  ether,  soluble  in  water  and  alcohol ;  splits 
with  acids  into  sugar  and  colocynt.heln,  C44Hg40i3. 

Colocynthitln,  obtained  in  white  prisms  fi-om  the  part 
of  the  alcoholic  extract  insoluble  in  water  and  cold 
alcoliol ;  soluble  in  hot  alcohol  and  ether. 

Prophetin,  C^sHagOy,  white  resinous,  little  soluble  in  cold 
water,  more  in  ether,  very  soluble  in  alcohol ;  in- 
tensely bitter ;  splits  with  acid  into  sugar  and  pro- 
pheretin. 

Elaterin,  C20H28O5,  colorless  prisms,  very  bitter,  acrid ; 
insoluble  in  alkalies,  dilute  acids,  and  water;  soluble 
in  alcohol,  liitle  in  ether ;  with  H2SO4  red  solution. 


Apiin,  C24H2gO]3,  white  powder,  tasteless ;  nearly  in- 
soluble in  cold  water ;  gelatinizing  from  hot  solution ; 
blood-red  with  FeS04. 

Apiol,  yellowish,  oily,  non-volatile,  acrid,  pungent, 
heavier  than  water ;  soluble  in  alcohol,  ether,  cliloro- 
form. 

Peucedanin,  C12H12O3,  colorless,  rhombic  prisms,  with- 
out taste  or  odor;  melts  at  167°  F.;  insoluble  in 
water,  soluble  in  hot  alcohol,  ether,  fixed  and  vola- 
tile oils.  Splits  into  angelicic  acid,  C5H8O2,  and 
oreoselon,  C7H4O. 

Imperatorin,  identical  with  peucedanin. 

Athmnantin.  C24H3o^7'  colorless  needles  or  prisms,  pecu- 
liar rancid  odor  on  heating,  taste  rancid,  bitter,  acrid ; 
melts  at  174°  F. ;  splits  into  oreoselon,  C14H10O3,  and 
valerianic  acid,  C6HJ0O2. 


Kinovin,  C3|jH4g08,  whitish,  resinous,  intensely  bitter; 
little  soluble  in  water,  readily  in  alcohol  and  ether; 
soluble  red  in  H2SO4.  By  gaseous  HCl  splits  into 
mannikin,  CgHijOiQ,  and  kinovic  acid,  C24H38O4,  which 
is  tasteless,  but  yields  bitter  salts.     (See  page  634.) 


Ivain,  C48H42O6,  bitter,  semi-fluid,  yellow,  insoluble  in 
water,  soluble  in  alcohol. 

Arniein,  C24H36O5  golden-yellow  mass,  soluble  in  alka- 
lies and  in  muriatic  acid. 

Absynthin,  C20H28O4+H2O,  granular  crystalline;  solu- 
ble in  alcohol  and  ether,  little  in  water ;  with  KHO, 
brown-red  solution ;  H2SO4  greenish-blue  solution, 
with  little  water  deep  blue. 

Angelicin,  amorphous  and  crystalline ;  taste  insipid, 
afterwards  aromatic  and  burning. 

Cnicin,  C,4H,805,  colorless  needles ;  faintly  bitter ;  fusi- 
ble ;  little  soluble  in  cold  water  and  ether,  easily  in 
alcohol ;  with  11^804 blood-red,  HCl  green ;  probably 
a  glucoside. 
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Mikania  gnaco.     The  leaves. 
Lactuca  vinosa.     The  juice. 


Lactuca  sativa.  Lettuce.  The 
juice. 

Lactucarium,  U.  S.  P. 

Leontodon  taraxacum.  Ta- 
raxacum, U.  iS.  P.  (TJie 
root.) 

Tanacetum  vulgare.  Tanace- 
tum,  t7.*S.P.,  Tansy.  (Tlie 
flowers.) 

CaprifoUacece. 

Lonicera  xylosteum.  The 
berries. 

Ericacece. 

A rctostaphylos  u va  ursi.  Uva 
ursi,  U.  S.  P.   (The  leaves.) 


Erica,  Ledum,  Arbutus,  Rho- 
dodendron, etc.   The  leaves. 

V  a  c  c  i  n  i  u  m  Vitis  Idoea. 
Leaves  of  cowberry. 


Okacece. 

Olea    Europsea     (olive-tree). 
The  gum. 


Plumeria  lancifolia.  A  febri- 
fuge bark  from  Brazil. 

Fraxinus  excelsior.  Common 
European  ash.     The  bark. 


Ligu strum   vulgare.     Privet. 
The  bark. 


Phillyria  latifolia   (a  species 
of  privet). 


Syringa  vulgaris.   Lilac.  The 
bark. 


Gvdcln,  yellowisli,  uncrysta]lizal)le,  bitter;  soluble  in 
eilier,  alcoJiol,  and  boilin^i^  water.  • 

Ladarhi,  C,ill|40„  wliite  jiearly  scales,  in  tlie  juice 
combined  witb  lactiicic  a(.'id  ;  bitter;  easily  soluble 
in  alcohol,  scarcely  iu  cold  water  aud  etiier. 

Lachicone,  C^QlIggOg,  white  f,'ranules  deposited  from  liot 
alcohol  on  cooling;  insoluble  in  water,  soluble  in 
ether. 

Lactacopirin,  €441164021,  brown,  amorphous,  very  bitter; 
faint  acid  leaction ;  readily  soluble  in  water  and 
alcohol  ;  not  precipitated  by  PbO  salts. 

Taraxaein,  colorless  crystals,  bitter,  acrid,  fusible;  sol- 
uble in  boiling  water  and  alcohol.     (Polex.) 

Tanacelln,  yellowish-white  warts;  very  bitter;  very 
soluble  in  ether,  less  in  alcohol,  slightly  in  water; 
with  H.^SO^  hyacinth-colored  solution. 


Xylostein,  crystalline,  bitter  principle;  l)y  dilute  acids 
converted  into  sugar  and  otlier  substances.  (The 
seeds  contain  a  volatile  jioison.) 

Arbutin,  Cj.^HigO^,  bitter,  colorless  crystals;  soluble  in 
boiling  water  and  alcohol,  slightly  in  ether;  gluco- 
side;  a  striking  blue  color  with  phospho-mohbdic 
acid.     (See  page  634.) 

Urson,  C,oH,70,  colorless,  silky,  tasteless,  acicular  crys- 
tals; insoluble  in  water,  acids,  and  alkalies;  fusible, 
sublimes  unchanged,  inflammable ;  orange-yellow 
with  HNO3. 

Ericolin,  €34115602,,  brown-j^ellow,  extractive,  intensely 
bitter ;  by  H2vS04  into  ericinol  and  sugar. 

Vacciniin,  1  i3er  cent,  in  the  leaves,  crystalline ;  very 
soluble  in  hot  water,  less  so  in  cold  water  and  alco- 
hol, scarcely  in  ether ;  not  precipitated  by  tannin 
nor  by  acetate  of  lead. 


Olivil,  Cj^HjgOg,  needles  in  starlike  groups,  bitter,  and 
sweet  taste ;  melt  at  250°  ;  soluble  in  water  and  boil- 
ing alcohol,  easily  in  alkalies,  slightly  in  ether;  by 
very  dilute  HNO3  red-yellow. 

Agonidin,  C|oH]404,  a  glucoside,  soluble  in  boiling 
water  and  alcohol,  less  so  in  ether. 

Fraxin,  C32H36O20,  yellowish  needles,  slightly  bitter  and 
astringent;  soluble  in  boiling  water  and  alcohol; 
fluorescent,  but  blue  color  disappearing  on  adding 
acids;  splits  with  acids  luio  fraxelin,  CioHgOg,  and 
sugar;  identical  with  paviin. 

Ligustrin,  identical  with  syringin. 

Ligustopicrin,  analogous  to  syringopicrin. 

Ligustron,  needles,  sublimable  Avith  an  aromatic  odor; 
bitter,  soluble  in  M-ater,  alcohol,  and  ether ;  reduces 
Ag  from  its  solutions  in  NH3. 

PhiUi/rin,  C27H34O1,.  Crystalline,  nearly  tasteless,  sol- 
uble in  hot  water  and  alcohol,  insoluble  in  ether.  By 
diluted  HCl  forms  sugar  and  philhjgenin,  C21H04O6, 
which  is  polymeric  with  saligenin.  Reputed  anti- 
periodic. 

Syringin,  CigCosOjo,  colorless  needles  ;  tasteless  ;  soluble 
in  water,  more  in  alcohol,  not  in  ether.  The  solu- 
tions in  H2SO4  deep  blue  or  violet ;  splits  with  acids 
into  sugar  aud  sijringenin,  C13H13O5. 
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Apocynacece. 
Apocvnum  cannabinum, 

u:s.  p. 

Aselepiadacece. 

Asclepias  Syriaca.  The  milky- 
juice. 

Asclepias  vincetoxicum.    The 
root. 

GentianacecB. 

Gentiana    lutea.      Gentiana, 
U.  S.  P.     (The  root.) 


Menyanthes  trifoliata.   Herb. 
(Buck-bean.) 

Ophelia  chirayta.     Herb. 


Elythise  chilensis.     European 

centaury. 
Sabbatia  angularis.  American 

centaury. 

ConvolvidacecB. 

Exogonium  purga.*     Jalapa, 
U.  S.  P.     (The  rhizoma.) 


Ipomoea   Orizabensis.     False 
jalap.     Jalap  stalk. 


Convolvulus  scammonia. 

Scammonium,      U.    S.    P. 

(The  concrete  juice.) 
Ipomoea  simulans.     Tampico 

jalap. 

Solanacece. 

Capsicum  annuum,  and  other 

species.     The  fruit. 
Parisquadrifolia.     The  herb. 


Physalis     alkekengi.         The 
■  leaves  of  the  winter  cherry. 

Scrophularicece. 

Digitalis    purpurea.        (The 

leaves.) 


Syrhigopicrin,  in  all  parts  of  lilac ;  amorphous,  yellow- 
ish-white ;  bitter ;  slight  acid  reaction ;  readily  sol- 
uble in  water  and  alcohol;  insoluble  in  ether;  pre- 
cipitated by  tannin. 

Apocynin,  peculiar  active  principle. 


Asclepion,  C20H34O3,  white  crystalline   mass,  odorless, 

tasteless ;  insoluble  in  water  and  alcohol,  soluble  in 

ether. 
Asdepin,  pale   yellow;  readily  soluble   in  water   and 

alcohol ;  emetic,  precipitated  by  tannin,  PIgClj,  and 

subacetate  of  lead. 


Gentiopierin,  C2oH3qO,2.  Extracted  from  the  aqueous 
infusion  by  animal  charcoal ;  crystallizable  ;  readily 
soluble  in  water  jinci  alcohol,  insoluble  in  ether ;  not 
precipitated  by  Tan  or  2PbO,Ac.  Splits  with  acids 
into  sugar  and  gentiogenin,  a  brownish-yellow,  amor- 
phous body. 

Memjanthin,  C33H54O16,  whitish,  amorphous,  bitter; 
soluble  in  alcohol  and  water,  not  in  ether;  with 
HjSO^  sugar  and  a  volatile  oil,  menyanthol. 

Chiretin,  C26H480]5,  very  bitter ;  neutral ;  precipitated 
by  tannin,  by  the  action  of  acids  separated  into 
ophelic  acid  and  chiratogenin,  CisHji^s- 

Erythro  ceniaurin,  white  and  crystalline,  becoming  red 
on  exposure  to  the  sun's  rays ;  existing  in  minute 
quantity ;  poisonous ;  soluble  in  ether,  and  fuses  at 
136°  C. 


ConvolvuUn,  C^iHgnOig,  white  or  transparent ;  inodor- 
ous and  tasteless ;  insoluble  in  ether  and  water,  solu- 
ble in  alcohol  and  acetic  acid ;  resinous ;  by  HjSO^ 
amaranth-red.     (See  page  634.) 

Jalapin,  C34H5gO,g,  white,  amorphous,  resinous ;  readily 
soluble  in  alcohol  and  ether,  wood-spirit,  benzol,  oil 
of  turpentine  and  acetic  acid ;  by  H2SO4  amaranth- 
red.     (See  page  635.) 

Scammonin,  identical  with  jalapin.     (Spirgatis.) 


Tampicin,  C34H54O14,  fusible  at  130°  C,  but  begins  to 
decompose  at  100°  C. ;  soluble  in  acetic  acid  and  in 
ether. 


Capsicin,  white  tufts  of  crystals ;  soluble  in  alcohol  and 
ether.     (See  page  635.) 

Paridin,  C6H12O4,  colorless  shining  scales  or  needles, 
bittei'ish,  acrid ;  little  soluble  in  cold  water  and  ether, 
freely  in  alcohol ;  by  H2SO4  and  H3PO4  red. 

Physalin,  Ci4H,605,  bitter,  amorphous,  yellowish;  solu- 
ble in  alcohol,  chloroform,  and  ammonia. 


Digitalin  or  digitasolin,  C27H45O15,  light  straw-yellow ; 
amorphous,  granular  from   the   alcoholic  solution; 


*  Ipomoea  jalapa,  Nuttall;  Ipomoea  Schiedeana,  Zucearini;  Ipomoea  purga,  Sclilechten- 
dal ;  Convolvulus  jalapa,  Schiede;  Convolvulus  purga,  Wenderoth ;  Convolyulus  offici- 
nalis, Pelletan;  are  all  synonyms  for  true  jalap. 
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Gratlola    officinalis.      Hedge 
hyssop. 


Scrophularia     nodosa.      The 
herb. 

LabiatcB. 

Ehinanthus  Alextorolophus. 


Marrubium  vulgare.      Hore- 
hound.     The  leaves. 


Lycopns  Europseus.      Bugle 
weed. 

Teucrinm    scordium.       Ger- 
mander. 


PnmidacecB. 

Cyclamen  Europseum.  Pri- 
mula officinalis.  Cowslip 
primrose. 


ThymelacecE, 

Daphne    mezereum.      Meze- 
Teum,U.S.P.    (The  bark.) 


Laurinacece. 
Laurus  nobilis.    The  leaves. 


very  bitter;  irritating  to  the  nostrils;  solul>lc;  in  125 
parts  cold,  in  42  [)artH  l)()iiing  water  ;  scarcely  soluijle 
in  etlier,  more  in  alcolidl ;  brown  and  purple  in 
H2SO4,  green  in  IICI,  rose-red  and  brown  in  NII3; 
sj^lits  with  acids  into  sugar,  dlyUulireliu,  Cjill^Os, 
and  paradigitalirelin,  C2.^H3405. 

DigUaletin,  Delffi  digitalin,  CjiIIgjOg  (digitalin  minus 
Celli^Og),  white  warty  crystals,  insolulde  in  ether  and 
cold  water,  soluble  in  222  parts  boilinj^  water;  with- 
out coloration  in  NHs  and  HCl ;  splits  into  sugar 
and  digitaliretin. 

Digitalarin,  golden-yellow,  resinous,  very  acrid,  soluble 
in  ether  and  NII3;  in  the  pure  state  pearly-white 
microscopic  prisms,  CnHjaOi.- 

GratioUn,  C20H34O7,  bitter,  white,  crystalline,  soluble  in 
boiling  water  and  alcohol ;  insoluble  in  ether  ;  splits 
into   sugar,    gratiolaretin,    C^Ht^gO^,    and    gralioklin, 

GratiosoUn,  C4gHg4025,  amorphous,  yellow  ;  insohd:)le  in 
ether,  soluble  in  water  and  alcohol.  Products  of 
decomposition  numerous.  (See  Amer.  Jour.  Pharm., 
1859,  p.  341.) 

Scrophularin,  crystalline  scales,  bitter,  soluble  in  water. 


Rhinanfhin,  Cg8H5204o,  a  glucoside,  in  stellate  prisms, 
bitterish-sweet  taste,  soluble  in  water  and  alcohol ; 
intense  greenish-blue  when  heated  with  muriatic  acid. 

Marrubiin,  crystallizes  from  ether  and  alcohol ;  little 
soluble  in  water ;  intensely  bitter,  afterwards  acrid ; 
with  H2SO4  brown-yellow  solution ;  not  precipitated 
by  tannin. 

Lycopin,  pale  yellowish ;  hard ;  very  bitter ;  soluble  in 
water,  easily  in  alcohol  and  ether ;  insoluble  in  alka- 
lies. 

Scordiin,  yellow  gum-like  or  white  powder ;  agreeably 
aromatic  and  bitter;  insoluble  in  cold  water,  soluble 
in  alcohol  and  ether ;  red-brown  in  II2SO4,  yellow  in 
alkalies. 


Cydamin,  C20H24O10,  Arthanatin  of  Saladin,  white,  amor- 
plious  or  crystalline,  inodorous ;  hygroscopic,  light 
brown ;  gelatinizes  with  cold  water,  afterwards  sol- 
uble, frothing ;  coagulated  above  140°,  but  redissolv- 
ing  on  standing ;  soluble  in  alcohol  and  acetic  acid  ; 
insoluble  in  ether ;  acrid  poison  ;  splits  with  emulsin 
into  sugar  and  cyclamiretin,  C\4Hi606.  (See  Amer. 
Jour.  Pharm.,  1860,  p.  155.) 


Daphnin,  C3,H340,g+4H20,  brilliant  colorless  prisms, 
soluble  in  boiling  water  and  alcohol ;  insoluble  in 
ether ;  bitter,  astringent,  inodorous ;  splits  with  acids 
into  sugar  and  daphnetin,  0,911,409.  (See  Amer. 
Jour.  Pharm.,  1861,  p.  325.) 

Coccogenin,  C20H22O8,  needle-shaped,  silky  crystals,  sol- 
uble in  alcohol  and  hot  water,  insoluble  in  ether  and 
cold  water. 


Laurin,  C32H30O3,  white  prisms,  odorless ;  taste  acrid 
and  bitter;  insoluble  in  water;  soluble  in  hot  alco- 
hol and  ether. 
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Aristoloch  iacece. 
AristolocMa  clematis. 

Aristolochia  serpentaria,  Ser- 
pentaria,  V.  S.  P.  (The 
root.) 

Asarum  Europseum. 


Euphorbiaceos. 

Croton   eleuteria,    Cascarilla, 
U.  S.  P.     (^The  bark.) 

Croton  tiglium,  Oleum  tiglii, 
U.  S.  P.     (The  oil.) 


UrticacecE. 

Hmnulus    lupulus. 
biles.) 


(Stro- 


Plumbaginacece. 

Plumbaga  Euxopsea.     Lead- 
wort.    The  root. 


Datisca    caimabina.     Leaves 
and  root. 


CupulifercE. 

Quercus    Eobur.       The    old 
bark. 


JuglandaeecE. 


Juglansregia.     Common  wal- 
nut. 


Betulacece. 

Betula   lenta.      Sweet  birch. 
The  bark. 

SalicacecE. 

Populus  tremula.     Bark  and 
leav^  of  the  aspen. 


Salix    and   Populus,   several 
species.     The  bark. 

Pipero.cerB. 

Piper  cubeba.  Cubeba,  U.  S.  P. 
The  berries. 


Clematilin,  C,sH50i2,  is  extracted  by  boiling  water ;  un- 

crystallizable. 
Serpentariin,  uncrvstallizable,  bitter,  and  acrid  ;  soluble 

ill  water  and  alcohoL 

Asarin,  yellowish-brown,  amorphous,  disagreeably 
bitter,  emetic ;  soluble  in  water  and  alcohol ;  pre- 
cipitated by  tannin. 

Cascarillin,  white  crystals,  bitter,  inodorous;  slightly 
soluble  in  water,  readily  in  alcohol  and  ether ;  with 
H2SO4  deep-red,  ^vith  HCl  violet  solution. 

Crotonol,  CgHj^Oj,  colorless  oil;  soluble  in  alcohol  and 
ether;  decomposed  by  alkalies  and  boiling  water; 
very  blistering. 


Humulin  (impure?),  amorphous,  bitter,  yellow,  inodor- 
ous ;  little  soluble  in  ether,  soluble  in  alcohol,  and  in 
200  parts  boiling  water. 


Plumbagin,  from  the  aqueous  decoction  of  tbe  ethereal 
extract,  reddish-yellow  scales ;  taste  sweetish,  sharp, 
and  burning ;  soluble  in  hot  Avater,  alcohol,  and 
etber ;  -n-ith  PbO  carmine-red  compound. 

Datiscin,  C.21H22O12,  colorless,  silky  needles  or  scales ; 
easily  soluble  in  alcohol,  less  in  ether  and  cold  water ; 
very  bitter,  fusible ;  soluble  in  alkalies  with  yellow 
color,  precipitated  by  acids ;  by  H2SO4  forms  sugar 
and  datiscetin,  CisHjoOg. 


Quercin,  small  white  crystals,  very  bitter;  soluble  in 
water,  acetic  acid,  and  diluted  alkalies ;  insoluble  in 
absolute  alcohol,  ether,  and  volatile  oils ;  by  H2SO4 
orange. 


Pvegiardn,  elongated  octohedrons  or  needles,  but  little 
soluble  in  Avater,  more  soluble  in  alcohol  and  ben- 
zole ;  changes  into  a  black  amorphous  acid,  forming 
purple  salts  Asith  the  alkalies. 


Gaultherin,  in  the  alcoholic  extract ;  appears  to  be  a 
copulated  compound  ;  with  acids,  or  the  aqueous  in- 
fusion of  the  bark,  yields  oil  of  gaultheria. 

PopuUn,  C2oH2.,08-r2H20,  white  crystalline  powder, 
sweetish  and  acrid  taste  ;  soluble  in  alcohol,  slightly 
in  water ;  by  boiling  with  alkali  forms  salicin  and 
benzoic  acid. 

Salicin,  CjsHjgO,,  white  scales  or  prisms,  very  bitter ; 
soluble  in  water  and  alcohol ;  insoluble  in  ether  and 
volatile  oils.     (See  page  636.) 


Cubehin,  C,7TT3405,  white,  crystalline,  inodorous,  insipid, 
not  volatilizable  by  heat,  cryst.  from  alcohol ;  nearly 
insoluble  in  water,  soluble  in  ether,  acetic  acid,  fixed 
and  volatile  oils ;  with  HjSO^  carmine-red ;  deposited 
in  oleoresina  cubebse. 
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Conifera:. 

PiniiR  sylvestris  and  Thii.ja  Pmi'/jjcrm,  C22H5g022,  bitter,  amorphous,  light  yellowish- 
occidentalis.  The  leaves  or  brown ;  soliilile  in  water  and  alcohf)!,  insoluble  in 
bark.  ellier,  liquid  at  212°;  with  dilute  I1./S0<  a  volatile 

oil,  ericinol,  CioII,gO,  and  tsugar. 

ZingiberactCR. 

Curcuma  lun<ra. 


OrchidacecR. 

Vanilla  aromatica. 
unripe  capsule. 


Prepared 


AmaryUidacece. 

Narcissus  pseudo-narcissus,  X. 
poeticus,  and  N.  tazetta. 

SmUacecE. 

Smilax   officinalis   and  other 

species.     The  root. 
Sar.-ai)arilla,  U.  S.  P. 

Liliacece, 

Inspissated  juice  of  Aloe  so- 
cotrina  and  other  species. 
Aloes. 

Asparasrus   communis.      The 

berries. 
CoMvallaria  majalis.     Lily  of 

the  vallev.    Herb  and  root. 


Polygonatum 
The  herb. 
Scilla  maritima. 
Scilla,  U.S.  P. 


multiflorum. 
The  bulb. 


Lucopodiacece. 

Lycopodium  chamtecy  pai'is- 
sus.     The  herb. 

Lichenacece. 
Yariolaria  amara. 


Parmelia  physodes. 


Curcumin,   C'loIIioOg,   orthorhombic  crystals;    yellow- 
colored,  fusible  at  172°. 


Vanillin,  CioHfiO.^,  colorless,  four-sided  needles,  strong 
vanilla  odor,  hot  biting  taste.     (See  page  637.) 


Narcitin,  white,  uncrystallizable ;  faint  odor  and  taste; 
emetic ;  soluble  in  water,  alcohol,  and  acids. 


Smilacin,  Cj2TT^O,4,  .^arsaparillin,  pariglin,  salsaparin, 
parillic  acid;  colorless  needles  or  scales;  disagree- 
able, bitter,  acrid,  nauseous  taste ;  soluble  in  boiling 
water,  alcohol,  and  ether;  froths  in  solution,  similar 
to  saponin;  H2SO4  deep  violet ;  is  a  glucoside. 

Aloin,  C54H360i4-rH._,0,  sulphur-yellow  crystals,  in- 
tensely bitter;  soluble  in  cold  water,  alcohol,  and 
alkalies ;  insoluble  in  ether,  chloroform,  benzin,  and 
volatile  oils ;  by  HjSO^  and  H2s  O,  red ;  becomes 
amorphous  below  200°.     (See  page  688.) 

Sparganein,  a  yellowish-red  pigment,  soluble  in  alcohol 
and  ether ;  also  spargine,  a  peculiar  bitter  principle. 

■Convallo.rin,  Cg^Hg^On,  colorless  prisms;  acrid  taste; 
little  soluble  in  water,  the  solution- frothing;  readily 
soluble  in  alcohol  and  ammonia ;  insoluble  in  ether ; 
splits  by  acids  into  sugar  and  convullaretin,  CjsHs.Og. 

Convalhmarin,  CogH^Oj;,  white  powder;  bitter  and 
sweetish ;  soluble  in  water,  ammonia,  ami  alcohol ; 
insoluble  in  ether ;  by  H.,S04  violet ;  splits  by  acids 
into  sugar  and  convallamaretin.  CjoHssOg. 

The  crystallizable  principle  resembles,  and  is  probably 
identical  with,  paridin  (Walz). 

Scillitin,  bitter  needles ;  insoluble  in  water,  soluble  in 
alcohol  and  ether;  decomposed  by  alkalies ;  emetic, 
cathartic,  and  narcotic  poison  (^Bley ).  Mandet  has 
separated. 

Skuleine,  an  irritating  poison,  and 

Scillitine,  the  diuretic  and  expectorant  principle.  Xo 
process  published. 


Lyeopodin,  colorless  needles ;    very  soltible  in  water, 
alcohol,  ami  ether ;  probably  a  glucoside. 


PleroUchenin,  CeHjOg,  small,  brilliant,  rhombic,  pyra- 
midal crystals  ;  very  bitter,  and  said  to  be  febrifuge ; 
soluble  in  alcohol,  ether,  volatile  and  tixed  oils, 
H2SO4  and  Ac ;  scarcely  in  water. 

C^mtophyllin.  white  needles ;  fusible  at  296°  F. ;  taste 
slightly  acrid ;  soluble  in  alcohol  and  boiling  soda 
solution:  purple  with  little  FcoClg;  blood- red  with 
chlorinated  lime. 
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Fungi. 
Boletus  larlcis  (agaric). 


ioj'icm,  red-brown,  bitter  resin  ;  odor  sweetish  ;  soluble 
in  ether,  alcohol,  acetic  acid,  and  alkalies;  insoluble 
in  oil  of  turpentine. 


2.   Quaternary  or  Nitrogenized  Neutral  Principles. 

Hosacece. 


The  kernels,  leaves,  and  flow- 
ers of  many  plants. 


Leguminosce. 

Also  in  malvacese  and  aspar- 
ageae.  (Young  beans,  jjeas, 
asparagus,  beets,  liquorice- 
root,  etc.) 


Amygdalin,  C2oH27NOji4-3H20,  white  scales  or  prisms, 
inodorous,  agreeably  bitter ;  soluble  in  water  and  al- 
cohol, insoluble  in  ether.     (See  page  638.) 

Emulsi7i..  The  peculiar  vegetable  albumen  of  this  spe- 
cies of  plants  is  a  protein  compound.    .(See  page  446.) 

Asparagin,  althcein,  or  malamid,  C4H8N2O3H2O,  octohe- 
drons,  colorless,  inodorous,  insipid ;  insoluble  in 
ether ;  soluble  in  58  parts  water  and  less  alcohol,  by 
fermentation  owing  to  impurities  converted  into  suc- 
cinate of  ammonia,  thus : 


3.  Sulphuretted  Neutral  Principles. 


Crueifera. 


Sinapis  alba.     The  seed. 


Sulpho-sinapii^m,  C,6H23N05H2S04  -}-  2H2O,  crystalliz- 
able ;  by  the  action  of  a  ferment  contained  in  the 
seed,  converted  into  an  acrid  bitter  principle ;  by 
alkalies  into  sinapic  acid,  sinkalina,  a  very  strong 
base,  and  hydro-sulphocyanic  acid ;  by  acids,  sin- 
apina,  CigH^sNOg. 

4.  Animal  Neutral  Principles. 


Cantharis  vesicatoria. 
Cantharis,  U.S.  P. 
Cantharis  vittata,  U.  S.  P.,  and 
other  species. 


Castor  fiber.      (Peculiar 

Crete  substance.) 
Castoreum,  U.  S.  P. 


Fresh  meat,  chickens,  game, 
etc. 


Can!  Ii  arid  in,  C5pr602,  prepared  by  the  evnporation  of 
ethei"eal  or  chloroformic  tincture  of  flies ;  crystallized 
from  boiling  alcohol ;  white  scaly  micaceous  crystals, 
witiiout  odor  or  taste ;  Avhen  pure  insoluble  in  water, 
slightly  soluble  in  cold  alcohol ;  soluble  in  ether,  chlo- 
roform, benzole,  fixed  oils,  etc.,  fusible  and  volatile; 
soluble  in  water  in  its  natural  state  of  combination. 
A  powerful  vesicant. 

Casiorin,  crystallizes  from  the  boiling  alcoholic  tincture, 
purified  by  washing  with  cold  alcohol ;  long  fascicu- 
lated prisms,  odor  of  castor,  cuprous  taste,  insoluble 
in  cold  water  and  alcohol,  soluble  in  volatile  oils  and 
100  parts  of  boiling  alcohol.  Canadian  castor  con- 
tains 7  per  cent. 

Creatine,  C4H9N3O2+H2O.     (See  page  620.) 


REMARKS   ON   SOME   OF   THE   NEUTEAL   PRINCIPLES. 

Picrotoxinum,  U.  S.  P,  .  {Picrotoxin.     CgHn^O^  =  182.) 

A  neutral  principle  prepared  from  the  seeds  of  anamirta  paniculata, 
Colebrooke  (nat.  ord.  MenispermacecB). 

Picrotoxin  is  obtained  from  the  kernels  by  removing  the  fat  by  expres- 
sion, exhausting  the  residue  with  hot  alcohol,  boiling  the  alcoholic  extract 
in  acidulated  water,  from  which  it  crystallizes  in  inodorous  bitter  needles. 

Colorless,  flexible,  shining,  prismatic  crystals,  permanent  in  the  air, 
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odorless,  having  a  very  bitter  taste,  and  a  neutral  reaction.  Soluble  in  1 50 
parts  of  water,  and  in  10  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  25  parts 
of  boiling  water,  and  in  3  parts  of  boiling  alcohol;  also  solul)le  in  acids 
and  in  solutions  of  the  alkalies.  When  heated  to  about  200°  C.  (392°  F.), 
the  crystals  melt,  forming  a  yellow  liquid ;  when  heated  on  ])]atiiimn 
foil,  they  char  and  are  finally  completely  dissipated.  Concentrated  sul- 
phuric acid  dissolves  picrotoxin  with  a  golden-yellow  color,  which  turns 
violet-red  on  the  addition  of  a  trace  of  bichromate  of  potassium.  AMien 
mixed  with  3  times  its  weight  of  nitrate  of  potassium,  moistened  with 
sulphuric  acid,  and  then  treated  with  strong  solution  of  soda  in  excess, 
picrotoxin  assumes  a  brick-red  color  of  short  duration.  The  aqueous 
solution  should  remain  unaffected  by  solutions  of  salts  of  mercury  or 
platinum,  tannic  acid,  iodide  of  mercury  and  potassium,  or  other  reagents 
for  alkaloids  (absence  of  and  difference  from  alkaloids). 

JEsculin,  or  Polychrom,  is  found  besides  in  the  bark  of  the  horse- 
chestnut  tree,  also  in  quassia  wood  and  red  saunders. 

The  bark  is  exhausted  by  alcohol  of  80  per  cent.,  slightly  evaporated 
and  set  aside  for  several  weeks,  the  powder  washed  with  ice-cold  ^\ater, 
and  recrystallized  from  a  boiling  mixture  of  1  part  of  ether  and  5  of 
alcohol. 

A  very  dilute  solution,  containing  one-millionth  part,  opalesces  with 
blue  color  in  reflected  light ;  acids  destroys  this  property,  alkalies  restore 
it,  chlorine  destroys  it,  coloring  the  solution  red. 

By  the  action  of  diluted  acids  it  is  converted  into  sugar  and  cesGuletin, 

Q.H.A+Hp  =  C,HA+C«H,A. 

Paviin  may  be  obtained  by  the  slow  evaporations  of  the  ethereal  tinct- 
ure in  needles  gro^vn  in  star-like  groups. 

Its  properties  are  similar  to  cesculin,  but  while  this  fluoresces  with  sky- 
blue  color,  paviin  shows  a  green  color  in  solution ;  both  usually  occur 
together  in  the  barks  of  this  family  ;  the  genus  cesculus  containing  cescu- 
lin, the  genus  pavia,  paviin,  in  preponderance. 

These  principles,  though  little  known  except  as  scientific  curiosities, 
are  worthy  a  trial  as  antiperiodics.  The  bark  has  long  been  reputed  to 
possess  febrifuge  properties. 

Quassin,  the  active  principle  of  the  intensely  bitter  wood  and  barks 
of  the  quassias,  is  best  prepared  by  the  following  process  : — 

The  decoction  is  precipitated  by  milk  of  lime,  the  filtrate  evaporated, 
the  residue  dissolved  in  alcohol,  treated  with  animal  charcoal,  evaporated 
and  recrystallized  from  water.     8  lbs.  quassia  wood  yield  1  drachm. 

In  Martinique  and  other  neighboring  islands,  the  wood  of  Bytteria 
febrifuga,  simarubece,  there  called  false  simaruba,  is  employed  for  inter- 
mittents.  Gerardias  found  its  bitter  principle  to  be  quassin,  of  which  it 
contains  a  much  larger  proportion  than  does  quassia. 

Colocj/nthin. — The  fruit  of  colocynth,  in  fine  powder,  is  mixed  with 
and  packed  upon  animal  charcoal,  displaced  with  alcohol,  and  evaporated 
spontaneously ;  a  garnet-colored,  pulverizable  mass,  extremely  bitter, 
soluble  in  water  and  alcohol,  insoluble  in  ether,  remains  behind. 

Active  cathartic  in  the  dose  of  1  i^  grains. 

It  is  obtained  pure  by  treating  the  aqueous  solution  of  the  alcoholic 
extract  successively  with  subacetate  of  lead,  sulphuretted  hydrogen  and 
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tanniu  ;  the  last  precipitate,  after  dissolving  in  alcohol,  is  again  treated 
with  lead  and  sulphuretted  hydrogen ;  the  filtrate  is  evaporated  spon- 
taneously, the  residue  is  well  washed  with  anhydrous  ether.     (Walz.) 

Kinovin  (formerly  erroneously  called  kinovic  acid)  was  first  discovered 
in  the  so-called  quinquina  nova,  but  afterwards  separated  from  the 
officinal  Peruvian  barks.  De  Vrij  found  the  following  quantities  in 
species  of  cinchona,  cultivated  in  Java  :  Cinchona  calisaya,  wood  of  the 
root  2.57  ;  bark  of  the  root  1.08  ;  wood  1.80;  bark  of  trunk  .359; 
bark  of  main  branches  .690 ;  green  branches  .849  ;  dry  leaves  .230. 
Cinch,  lucumcefolia,  wood  1.280;  bark  of  trunk  .420  per  cent. 

It  is  prepared  by  exhausting  the  cinchona  barks  with  boiling  water 
(the  bases,  kinic  and  cincho-tannic  acids  are  removed),  afterwards  with 
boiling  milk  of  lime  (cinchona  red  remains  behind).  The  filtrate  is 
supersaturated  by  HCl,  and  the  precipitate  purified  by  again  combining 
with  CaO,  decolorizing  by  animal  charcoal,  and  precipitating  by  HCl. 

Or  the  bark  is  boiled  with  very  dilute  NaO  or  KO,  the  filtrate  satu- 
rated by  HCl,  and  the  precipitate  freed  from  cinchona  red  by  CaO  and 
treating  as  before.  It  is  freed  from  adhering  kinovic  acid  by  dilute 
alcohol  or  chloroform,  which  leave  the  latter  insoluble. 

Arbutin. — An  aqueous  decoction,  is  precipitated  by  acetate  of  lead, 
and  the  filtrate,  after  treating  with  H2S,  evaporated  to  a  syrupy  consist- 
ence ;  after  some  time,  prisms  of  arbutin  appear.  By  emulsin  or  HjSO^ 
it   is   decomposed   into   sugar   and  hydrokinone.      Ci2H^gOj.-f  HgO  = 

CeHiA+C.HA. 

Ursin. — The  alcoholic  solution  of  the  aqueous  extract  of  uva  ursi  is 
repeatedly  treated  with  animal  charcoal,  and  evaporated  spontaneously. 

Colorless  needles,  soluble  in  alcohol,  water,  ether,  and  dilute  acids ; 
neutral  reaction.  In  the  dose  of  1  grain,  this  appears  to  be  powerfully 
diuretic. 

The  resinoid  principles  of  jalap  have  already  been  treated  of  in  their 
practical  relations  among  the  concentrated  or  resinous  extracts  ;  in  this 
connection  it  will  be  proper  to  refer  to  them  as  the  neutral  principles 
giving  activity  to  that  particular  family  of  plants. 

ConvolvuUn,  formerly  called  Rhodeoretin. — The  tuberous  root  of  con- 
volvulus Schiedeanus  (ipomoea  jalapa),  after  exhausting  it  with  boiling 
water,  is  exhausted  with  90  per  cent,  alcohol,  water  is  added  until  pre- 
cipitation commences,  it  is  filtered  hot  through  animal  charcoal,  evapo- 
rated, exhausted  with  ether,  the  residue  dissolved  in  alcohol,  and  precip- 
itated by  ether. 

Its  solution  in  alkalies  contains  convolvulic  acid  =  CgiHjoOjQ ;  it  is 
soluble  in  water,  and  is  therefore  not  precipitated  by  water. 

Convolvulin,  dissolved  in  anhydrous  alcohol,  and  treated  with  hydro- 
chloric acid,  is  decomposed  into  an  oily,  crystallizing  body,  convolvulinol 
and  sugar. 

Convolvulic  acid,  in  aqueous  solution,  treated  with  dilute  HgSO^ 
suffers  the  same  decomposition.  Convolvulinol,  CggHgoOy,  separated 
from  its  alkaline  solution,  has  been  converted  into  convolvulinolic  acid, 
C26H46O5. 

The  above  three  substances  are  converted  by  HNO3  into  ipomic  acid, 
HO,C,,H,,03H20. 
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Jalapin. — Tlie  root  of  ipomooa  orizabensis,  after  exhaustion  with 
boiling  water,  in  treated  with  alcoliol,  water  addcjd  until  turbidity  ooni- 
nienees,  l)oiled  with  fresh  animal  chai-coal,  iiltered  |)recij)itatcd  wilh 
acetate  of  lead  and  a  little  ammonia,  the  filtrate  treated  with  .sulphuretted 
hydro<^en,  distilled,  the  resin  treated  with  boiling  water,  and  diss<jlved 
in  ether. 

Its  solution  in  alkalies  and  alkaline  earths  eontains  jalapio  acid  = 
C34M,r,o()ii;  +  H2(),  which  is  tribasie.  Mineral  acids  decompose  jalapin  and 
jalapie  acid  into  sugar  and  jalap'mol  (white  crystalline)  =  CjgH^j^A- 
Separated  from  its  combinations  with  alkalies,  it  has  been  converted  into 
j(ilaj)i7iollc  acid  =  CggH^uOg, 

Jala})in,  jalapie,  and  jalapinolie  acid,  treated  with  HXO3,  are  con- 
verted into  oxalic  and  ipomic  acid,  C^^^H^qO^^H./J. 

Hicammonin. — By  numerous  investigations  it  was  proved  that  this 
resinous  principle  was  very  analogous  to  the  two  preceding,  until 
Spirgatis  proved  its  identity  with  the  cathartic  principle  of  the  so-called 
jalap  stalks,  the  root  of  Convol.  Orizabensis,  and  that  all  differences 
previously  observed  are  due  to  impurities  obstinately  adhering  to  it. 

It  must  be  remembered  that  the  pure  resin  of  the  officinal  jalap, 
which  by  pharmacists  is  frequently  called  jalapin,  is  the  convohulin 
of  chemists,  while  jalapin  of  chemists  is  produced  from  an  unofficinal 
plant  and  is  identical,  while  the  former  is  only  homologous  with 
scammouin. 

Capsicin. — In  the  winter  of  1856  and  '57,  one  of  my  pupils,  H.  B. 
Taylor,  of  Philadelphia,  being  about  to  prepare  his  thesis  for  the 
Philadelphia  College  of  Pharmacy,  pursued  a  course  of  experiments 
upon  Capsicum  annuum,  under  my  direction,  which  resulted  in  the 
discovery  of  a  crystalline  principle,  which  appears  to  be  the  true  cap- 
sicin, though  that  name  had  before  been  applied  to  oily  or  soft  resinoid 
products.  The  process  was  as  follows :  Powdered  capsicum  was  treated 
with  anhydrous  ether  and  evaporated,  the  oleo-resinous  product  was 
digested  in  alcohol  of  .809  sp.  gr.,  the  filtered  alcoholic  solution  was 
treated  with  subacetate  of  lead,  which  threw  down  a  copious  precipitate ; 
this  was  separated  by  filtration,  and  the  clear  tincture  treated  Avith 
sulphhydric  acid ;  the  precipitated  sulphuret  of  lead  was  now  remoN-ed, 
the  solution  boiled,  again  filtered,  evaporated,  and  set  aside,  on  an  in- 
tensely cold  day,  to  crystallize.  On  examination,  the  whole  was  found 
to  have  solidified  into  a  mass  of  beautiful,  nearly  white,  feathery  crys- 
tals. Owing  to  the  comparative  insolubility  of  sulphhydric  acid  gas  in 
alcohol,  they  were  not  completely  free  from  lead  salt,  and  were  further 
purified  and  crystallized,  though  not  with  the  same  facility,  from  the 
change  of  temperature.  These  crystals  seem  analogous  to  a  stearoptene ; 
heated,  they  first  melt,  and  then  take  fire,  burning  with  a  bright  rose- 
colored  flame,  and  giving  oif  dense,  suffocating  fumes;  heated  with 
sulphuric  acid,  they  blacken,  and  give  off  white  fumes.  The  taste  is 
excessively  fiery,  inflaming  all  parts  Avith  Avhieh  it  comes  in  contact ; 
the  odor  is  faint.  The  crystalline  sediment  Avhich  is  separated  during 
the  spontaneous  evaporation  of  the  ethereal  tincture  of  capsicum  is 
probably  the  same  compound. 

J.  C.  Thresh,  in  1876,  isolated  a  principle  which  has  been  termed 
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capsaicin,  which  has  several  of  the  properties  described  as  capsicin ;  its 
formula  is  CgHj^Og. 

Difjitalin. — The  leaves  of  digitalis  contain  several  neutral  principles 
which  are  closely  allied  to  each  other,  are  present  in  commercial  digi- 
talin,  and  are  obtained,  according  to  Walz,  by  one  process.  The  aqueous 
solution  of  the  alcoholic  extract  is  treated  with  PbO,  the  filtrate  freed 
from  lead  by  H2SO4,  neutralized  by  NH3,  and  precipitated  by  tannin. 
The  precipitate  is  rubbed  together  with  PbO  or  subacetate  of  lead  and 
repeatedly  boiled  with  alcohol ;  the  filtrate  is  treated  with  H2S  and 
evaporated.  The  yellowish-white  residue  is  crude  digitalin,  from  which 
pure  ether  dissolves  digitalacrin ;  water  leaves  digitaletin  and  dissolves 
digitalin,  which  is  obtained  pure  by  treatment  with  tannin,  lead,  etc.,  as 
before.  Digitalin  is  a  powerful  poison,  given  for  the  same  sedative 
properties  as  the  leaves.  It  has  lately  been  much  prescribed  in  the 
form  of  granules  of  sugar,  which  have  been  saturated  with  the  tincture, 
so  that  each  shall  represent  a  given  quantity  of  the  medicine.  The 
usual  dose  is  ^\  of  a  grain.  Being  among  the  most  powerful  of  known 
poisons,  it  should  be  used  with  great  care.  Kosmanu  gives  to  digitalin 
the  formula  C^^H^^Ojg. 

Salicinum,  U.  S.  P.     (Salicin.     Ci3Hjg07=:286.) 

A  neutral  principle  prepared  from  the  bark  of  Salix  Helix,  Linne, 
and  of  other  species  of  Salix  (nat.  ord.  Salicacece). 

The  baric  of  the  following  plants  contains  no  salicin :  S.  alba,  Baby- 
lonica,  bicolor,  caprsea,  daphnoides,  incana,  fragilis,  Russeliana,  triandra, 
viminalis  and  Populus  angulosa,  fastigiata,  grandiculata,  monilifera, 
nigra,  Virginica ;  all  the  otlier  willows  contain  salicin,  and  it  is  proba- 
ble that  all  the  herbaceous  kinds  of  spireea,  which  yield  salicylous  acid 
(oil  of  spireea),  contain  it  originally. 

To  prepare  it  the  decoction  of  willow  bark  is  evaporated  to  three 
times  the  weight  of  the  bark  employed,  digested  with  oxide  of  lead, 
and  the  filtrate  evaporated  to  syrupy  consistence.  After  several  days 
the  crystals  are  separated  and  purified  by  recrystallization.     (Duflos.) 

Colorless  or  white,  silky,  shining  crystals,  permanent  in  the  air,  odor- 
less, having  a  very  bitter  taste,  and  a  neutral  reaction.  Soluble  in  28 
parts  of  water,  and  in  30  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0.7 
part  of  boiling  water,  and  in  2  parts  of  boiling  alcohol ;  insoluble  in 
ether  or  chloroform.  When  heated  to  about  198°  C.  (388.4°  F.), 
salicin  melts,  yielding  a  colorless  liquid,  and,  on  ignition,  it  emits 
vapors  having  the  odor  of  salicylous  acid,  and  is  finally  wholly  dissi- 
pated. If  1  part  of  salicin  be  agitated  with  20  parts  of  water  and  5 
parts  of  solution  of  potassa,  a  clear,  colorless  solution  is  obtained. 
Cold,  concentrated  sulphuric  acid  dissolves  it  with  a  red  color;  the 
solution,  after  the  addition  of  water,  becomes  colorless  and  deposits  a 
dark-red  powder  insoluble  in  water  or  alcohol. 

The  aqueous  solution  of  salicin  should  not  be  precipitated  by  tannic 
or  picric  acids,  nor  by  iodide  of  mercury  and  potassium  (absence  of  and 
difference  from  alkaloids). 

Concentrated  HgSO^  colors  it  blood-red ;  water  decolorizes  it  again, 
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dissolving  a  peculiar  acid  (rufisulphuric  acid).  Cold  diluted  HgSO^  or 
HCl  converts  it  into  sugar  and  salujcnln.  i.)^.^\^^0^-\-\\.^i)  =  i^f^Y{^.f)^.^ 
-^C^lcl^O.^  =  saligcnin. 

If  treated  hot,  it  is  converted  into  sugar  and  saliretin.  2Ci3Hi807= 
2CoHi20g+Ci^H,202  =  saliretin. 

Cold  HNOgof  1.16  specific  gravity  converts  it  into  Ae^icm.  CiaHj/Jy 
+ O  =  OisHiP^ + HP  =  helicin. 

If  a  more  diluted  HNO3,  of  1.09  sp.  gr.,  is  used,  the  result  is  a 
compound  between  heli(!in  and  salicin,  which  has  been  called  helicoidln. 
2C,3His07+0  =  C13H1 A+H2O  =  helicoidin. 

If  salicin  is  heated  with  very  dilute  HNO3,  j"^^  ^^  the  boiling  point, 
and  allowed  to  cool,  or  evaporated  at  a  low  temjjerature,  salicylous  acid 
is  separated. 

At  the  boiling  point,  nitrosalicylic  acid  is  formed,  and  by  continued 
influence  picric  and  oxalic  acids. 

Melted  with  an  excess  of  caustic  potassa,  it  is  converted  into  salicylate 
and  oxalate  of  potassium. 

Heated  with  binoxicle  of  lead,  formiate  of  lead  is  obtained ;  with 
black  oxide  of  manganese  and  dilute  HgSO^,  formic  and  carbonic  acids; 
Avith  bichromate  of  potassium  and  H2SO4,  carbonic,  formic,  and  sali- 
cylous acids. 

By  dry  distillation  it  yields,  among  pyro  products,  salicylous  acid ; 
and  when  taken  internally  it  is  found  in  the  urine  together  with  its 
products  of  decomposition — saligenin,  salicylous  and  salicylic  acids. 

Saligenin,  C^HgOg,  pearly  crystals,  easily  soluble  in  boiling  water, 
alcohol,  and  ether,  sublimes  above  212°;  colored  red  by  concentrated 
H2SO4 ;  concentrated  HNO3  oxidizes  it  to  picric,  diluted  HNO3  to 
salicylous  and  nitrosalicylous  acids,  C7Hg02  +  20  =:  C7Hg03+H20  ; 
heated  with  hydrate  of  potassa,  it  is  converted  into  salicylic  acid  and 
hydrogen,  C7H8O2  +  KOH20=C7H5K03  +  H2O  +  H3.  Sesquisalts  of 
iron  impart  an  indigo-blue  color.  Dilute  acids  by  boiling  convert  it 
into 

Saliretin,  C14H14O3  ^  2C7lIe02+H20,  which  is  insoluble  in  water 
and  ammonia,  soluble  in  alcohol,  ether,  concentrated  acetic  acid,  and 
fixed  alkalies ;  concentrated  H2SO4  colors  it  blood-red ;  concentrated 
HNO3  oxidizes  it  on  boiling  to  picric,  not  to  oxalic  acid. 

Helicin,  CigH^gOy,  white  needles,  without  odor,  bitterish  taste,  insol- 
uble in  ether,  easily  soluble  in  hot  water  and  alcoiiol.  By  synaptase 
and  boiling  with  alkalies  it  is  converted  into  sugar  and  salicylous  acid, 
Cl3Hi60y  +  H20  =  C6H12O6  +  C7H6O2. 

Helicoidin  is  a  derivative,  having  the  composition  C26H3Pi^  = 
CigH^gO--  (helicin)  H-CigH^gO^  (salicin).  By  synaptase  is  decomposed 
into  sugar,  saligenin,  and  salicylous  acid. 

Salicin  was  formerly  used  to  adulterate  sulphate  of  quinine,  which  it 
resembles  in  appearance.  It  is  tonic  and  febrifuge,  though  little  used. 
Dose,  3  to  30  grains. 

Vanillin. — Vanilla  of  commerce  is  exhausted  with  alcohol,  evaporated 
to  an  extract,  this  exhausted  by  ether,  which  is  to  be  evaporated,  heated 
with  boiling  w^ater,  which,  on  evaporation,  lets  fall  the  principle ;  recrys- 
tallized  and  treated  with  animal  charcoal,  it  is  obtained  in  colorless 
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four-sided  needles,  of  strong  vanilla  odor,  hot,  burning  taste ;  fuses  at 
195°,  volatilizes  at  302° ;  little  soluble  in  cold  water,  very  soluble  in 
hot  water,  alcohol,  ether,  and  the  fixed  and  volatile  oils.  Concentrated 
H2SO4  dissolves  it  with  yellow  color;  solution  of  potassa  dissolves  it 
and  deposits  it  again  on  being  neutralized. 

The  crystals  observed  on  the  surface  of  the  fresh  bean  of  com- 
merce are  found  to  consist  of  vanillin,  not  benzoic  acid,  as  heretofore 
supposed. 

Albin. — This  interesting  proximate  constituent  of  aloes  has  been  pre- 
pared from  several  commercial  varieties,  especially  from  Barbadoes  and 
socotrine  aloes.  It  was  introduced  into  medicine  by  T.  &  H.  Smith,  of 
Edinburgh,  who  are  still  its  principal  manufacturers,  and  it  has  recently 
attained  commercial  as  well  as  scientific  interest  from  being  pretty  exten- 
sively prescribed  as  a  mild  and  pleasant  cathartic.  Crystals  of  aloin 
have  been  observed  in  abundance  in  a  variety  of  socotrine  aloes  of  semi- 
fluid consistence  from  the  evaporation  not  having  been  carried  as  far 
as  usual. 

Preparation  according  to  Groves. — Aloes  is  exhausted  by  boiling 
water,  the  decoction  acidulated  with  muriatic  acid,  filtered,  evaporated 
to  a  syrupy  consistence,  and  set  aside  in  a  cool  place  to  crystallize.  The 
crystals,  after  a  fortnight,  are  separated  and  purified  by  recrystallization 
from  boiling  water.  Socotrine  aloes  yields  1 0  per  cent,  aloin.  These 
crystals  are  to  be  dried  by  bibulous  paper  at  a  moderate  heat ;  when 
thoroughly  dry  aloin  is  permanent  in  the  air,  but  with  moisture  and 
heat  conjoined,  has  a  tendency  to  lose  its  crystalline  form,  assuming  the 
amorphous  character  of  aloes.  (See  Proc.  Amer.  Pharm.  Assoc,  1860, 
p.  162.) 

Its  purgative  properties  have  been  denied,  but  the  experience  of 
numerous  practitioners  here  and  in  Europe  confirms  its  utility  as  a  mild 
though  pretty  certain  cathartic  in  doses  of  from  2  to  3  grains.  (See 
Extemiporaneous  Pharmacy.) 

Amygdalin.  —  This  interesting  principle  is  obtained  from  bitter 
almonds  by  the  following  process :  Bitter  almonds,  powdered  and 
expressed,  to  free  them  from  fixed  oil,  are  to  be  boiled  in  successive 
portions  of  alcohol  till  exhausted.  The  liquors  thus  obtained  are  placed 
in  a  still,  and  evaporated  at  a  low  heat,  the  alcohol  being  recovered. 
The  syrupy  residue  is  then  to  be  diluted  with  water  and  mixed  with 
yeast,  and  subjected  to  fermentation  to  separate  sugar.  Again  evaporate, 
at  a  moderate  temperature,  to  the  consistence  of  syrup,  cool,  and  add  95 
per  cent,  alcohol.  The  amygdalin  will  then  precipitate,  and  may  be 
collected  on  a  strainer ;  it  is  then  to  be  purified  by  repeated  resolution 
in  hot  alcohol,  and  crystallization.  Any  oil  it  may  contain  may  be 
separated  by  shaking  the  solution  with  ether  before  or  after  the  fermen- 
tation. 1  lb.  of  almonds  yields  at  least  2  drachms  of  amygdalin.  Heat 
decomposes  it,  giving  ofP  the  odor  of  hawthorn;  heated  with  alkaline 
solutions,  it  evolves  ammonia  and  forms  amygdalic  acid. 

Amygdalin  seems  destitute  of  active  properties,  except  when  mixed 
in  solution  with  emulsin  (see  Protein  Compounds),  producing  grape 
sugar,  oil  of  bitter  almonds,  and  hydrocyanic  acid,  which  is  thus 
explained :  C^,11^^^0,^^'2.Rf>  =  2C6Hi20g+C;HeO+HNC. 
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()\  'iiii:   I  )i;i  ()M  i'(  )~n  ii  )\   i.i'  <)i;(,.\m(     llm.ii,--. 

On  the  ('ni("_n.iii'_;-  j)ap'S  tlic  (ir:^;iiiic  <'i)iii|)<)un(ls  lia\'<'  Imth  ircalc<l  of, 
atid  a  iiiiiiil)cr  o|'  |iliaiTiiac('iitical  preparations  dcrivc'd  I'loin  tlic  orjrsiiiic 
kiii;i,(|()in.  It  is  well  Uiii>\vii  that  such  chfiiiical  and  phai'niaf<  iiti<-al 
coinponnds  aro  snhjcct  to  ahcr'ations  l>v  vnrions  inHnrncc.-,  the  .-tndv  of 
whicli  Ini-tiis  a  most  iiu|)orlaiit  |)art  of"  chr'inislrv.  'Id  many  ol'  these 
(lianL;<'S  athiilion  has  licen  (h'awii  in  ihe  appi"o|)riale  plaees,  anci  it 
I'cmains  now,  wilhont  Irealiiit:'  of  ihc  .-amc  in  diiail,  l<i  pri-ent  ihem  in 
a  eondensed  lorm,  conveniently  arranged. 

'Ili(>  decomposition  of  or<i;anic  bodies  mav  he  tnaicd  ol"  nnder  tonr 
sepai'nte  heads : — 

1.  Oxidatioti  hij  the  .Itmospheir. — As  a  general  I'ule,  pure-  cliemi'-al 
c()m|M)inids  are  not  affected  by  dry  or  moist  atmosphere,  except  perha])S 
to  d('li(|n(!sec  or  effloresce,  or,  like  tlie  salts  of  some  vohitile  or^^inic 
aiids,  as  acetic  and  valerianic,  to  evolve  them  in  moist  air.  But  (oxida- 
tion is  coniparatively  rare,  and  mostly  met  with  in  compounds  destitute 
of  oxy<>;on  and  al)oun(lin<i:;  in  hydroii:en ;  exam])les  are  the  ternary  alka- 
loids and  the  carbo-hydro<j:;ens  of  the  volatile  oils. 

The  influence  of  ozone,  the  peculiar  active  form  of  oxygen,  discoveretl 
by  Schonbein,  and  described  on  page  172,  in  promoting  the  organic 
changes  A\hi('h  take  place  among  organic  ]irinciples,  has  not  yet  been 
fully  investigated.  It  is  undoubtedly  a  potent  agent  in  those  important 
motamor])hoses,  the  study  of  which  constitutes  the  branch  of  (Organic 
Chemistry. 

II.  Decomposition  into  Simpler  Compounds. — 1.  By  air  and  icater. 
Complex  organic  bodies  are  subject  to  oxidation,  and  ultimately  break 
up  into  the  organic  compounds, — carbonic  acid,  ammonia,  and  water; 
if  this  process  of  decomposition  takes  place  slowly,  it  is  called  dccaj/ ; 
if  rapitUy,  in  the  presence  of  more  water  and  with  the  evolution  of  an 
offensive  smell,  putrefaction  ;  under  similar  circumstances,  when  the 
product  is  a  useful  comixmnd,  fermentcdion ;  of  this  last  a  distinction  is 
made  between  vinous  fermentation  (see  page  458)  and  acid  fermentation, 
the  latter  being  again  subdivided  in  accordance  with  the  acid  obtained, 
and  is  then  called  acetic,  lactic,  butyric,  succinic,  etc.  (see  the  acids 
named) ;  the  presence  of  a  nitrogenated  compound  is  necessary,  to  act  as 
a  ferment. 

2.  By  acids.  Of  the  concentrated  acids,  the  action  of  sulphuric  acid 
is  the  most  violent :  it  abstracts  water  from  nearly  all  organic  compounds, 
leaving  a  compound  with  a  larger  amount  of  carbon ;  or  the  carbon  i> 
oxidized,  and  the  evolved  gases  contain  carbonic  oxide,  and  formic,  car- 
bonic, and  sulphurous  acids ;  compounds  containing  amide  (XHo)  yield 
ammonia.  Glacial  phosphoric  and  arsenic  acids  have  a  similar  action, 
but  -weaker. 

Diluted  acids  act  dilTerently ;  they  cause  the  combination  Avith  the 
elements  of  water  (conversion  of  starch  into  sugar,  p.  430),  very  seldom 
evolve  carbonic  acid  (conversion  of  meconic  into  komenic  acid),  but  very 
often  decompose  organic  bodies  into  glucose  and  another  compound  of 
different  behavior  (see  Tannic  Acids,  Salicin,  etc.);  the  latter  decom- 
position often  takes  place  also  by  the  influence  of  emulsin,  synaptase,  or 
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similar  ferments.     (See  also  Glucosides,  p.  443 ;  and  Copulated  Com- 
pounds, p.  622.) 

3.  By  chloride  of  zinc.  Aided  by  heat,  this  is  capable  of  abstracting 
water  from  organic  compounds ;  it  produces  ether  from  alcohol,  etc. 

4.  By  heat.  Organic  compounds  are  called  volatile  if  they  may  be 
distilled  without  suffering  decomposition ;  others  are  decomposed,  and 
the  process  is  then  termed  dry  or  destructive  distillation,  and  the  products 
pyro  products.  These  are,  in  the  commencement  of  the  distillation, 
highly  oxygenated  and  of  an  acid  nature,  afterwards  contain  less  oxy- 
gen, and  at  last  are  carbo-hydrogens  (marsh-gas,  CH3H ;  olefiant  gas, 
CjH^)  or  ternary  alkaloids  (see  Artificial  Alkaloids) ;  water,  tar,  and 
charcoal  generally  accompany  the  products  of  the  dry  distillation  of  all 
complex  bodies.  Exposure  to  a  continued  red  or  white  heat  resolves 
them  more  or  less  completely  into  binary  inorganic  compounds  and  the 
elements. 

III.  Artificial  Oxidation. — Many  highly  oxygenated  inorganic  com- 
pounds, when  in  contact  with  organic  bodies,  part  with  one  or  more 
equivalents  of  oxygen,  which  in  its  nascent  state  acts  on  the  organic 
compound ;  such  is  the  case  with  a  number  of  acids,  viz.,  nitric  (see 
Oxcdic  Acid,  p.  526,  and  Sugars,  p.  434),  chromic  (see  Valerianic  Acid, 
p.  434),  chloric,  and  iodic  acids,  with  peroxide  of  manganese  (see  Formic 
Acid,  p.  545),  binoxide  of  lead  (see  Tartaric  Acid,  p.  527),  and  the 
oxides  of  the  noble  metals.  Many  organic  compounds,  when  in  solution 
together  with  alkalies,  are  thereby  rendered  more  prone  to  oxidation  by 
the  atmosphere. 

IV.  "Integration^^  loith  Elements  or  Inorganic  Compounds. — A  num- 
ber of  non-metallic  elements  may  enter  the  combination  of  organic 
bodies  as  integral  parts ;  the  halogens  by  direct  influence,  sulphur  by 
the  influence  of  sulphuric  acid  or  a  sulphuric  compound  (see  Artificial 
Volatile  Oils,  etc.).  The  integration  of  HNO2  has  some  importance  in 
pharmacy;  gun-cotton  (p.  420)  and  glonoiu  (p.  485)  are  such  com- 
pounds. 


PART  VL 

GALENICAL  PHAKMACY. 

I'^HIS  part  of  the  work  introduces  the  student  to  the  study  of  the 
preparationH  of  the  Phurmaeopoein,  and  may  })e  considered  as 
])harniacy  i)roper  in  its  closer  relation  to  the  duties  of  the  dru<»;gist,  and 
it  demands  his  most  careful  attention,  as  upon  the  correct  performance  of 
the  various  manipulations,  and  the  chemical  and  medical  characters  of 
different  remedies,  will  depend  the  successful  exhibition  of  the  remedies 
prescribed. 

In  the  present  edition  of  the  work  the  editor  has  thought  l^cst  to 
treat  of  all  the  general  apparatus  used  in  pharmacy  in  a  j)revious  chaj^ter. 


CHAPTER   I. 

CLASSIFICATION  OF  SOLUTIONS. 

UNTIL  the  revision  of  the  national  standard  in  1860,  the  aqueous  and 
a  few  of  the  alcoholic  solutions  (tinctures)  were  introduced  througli- 
out  the  work  under  the  heads  of  the  several  chemical  substances  which 
they  contain,  an  arrangement  adhered  to  in  this  treatise  as  most  consistent 
with  its  plan. 

The  strict  alphabetical  arrangement  of  the  Pharmacopceio,  and  the 
intentional  avoidance  of  a  scientific  classification,  have  induced  a  cliange 
in  that  work  by  which  all  aqueous  officinal  solutions  are  given  under  one 
head,  named  Liquores.  These  are  classified  under  several  subordinate 
heads  in  the  syllabus  which  follows. 

The  ivaters,  including  solutions  of  essential  oils  and  of  gases  in  water, 
constitute  a  separate  class  in  the  Pharmacopoeia  ;  those  containing  solid 
and  liquid  essential  oils  are  treated  of  under  that  head  in  this  work,  but, 
for  obvious  reasons,  the  others  are  introduced  under  their  several  chemical 
bases. 

Of  the  alcoholic,  oily,  and  ethereal  solutions,  the  Pharmacopceia  makes 
the  several  classes  tinctures,  wines,  spirits,  and  liniments,  and  others,  as 
fluid  extracts,  concentrated  by  eva]3oratiou,  with  which  convenient 
arrangement  this  treatise  mainly  coincides ;  there  is,  however,  no  more 
familiar  and  convenient  distinction  between  preparations,  whether  in 
solid  or  liquid  form,  than  that  which  divides  those  derived  from  plants 
41  ( 641 ) 
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and  parts  of  plants,  from  substances  of  mineral  origin  ;  this  distinction, 
which  is  not  so  completely  maintained  in  the  Pharmacopceia,  owing  to 
its  arrangement  as  above  described,  is  carried  out  in  the  plan  of  this  work. 
For  full  directions  for  the  preparation  and  properties  of  the  solutions 
in  water,  see  the  several  chemical  heads  under  which  they  occur  in  Part 
IV.,  and  the  extemporaneous  prescriptions  in  Part  VII. 

Gexeeal  View  of  the  Officinal  and  some  Non-officinal 

Solutions. 
Class  1st. — In  Water. 

A — Simple  Solutions. 

Aqua  ammonia,  10  per  cent,  of  XH3,  sp.  gr.  .959.     Eubefacient. 

Aqua  ammonia  fortior,  28  per  cent,  of  XH3,  sp.  gr.  .900.     Caustic,  episjiastic. 

Aqua  chlori,  containing  at  least  0.4  per  cent.  CI.     Disinfectant. 

Aqua  acidi  carbolici,  glycerite  of  carbolic  acid,  fjx  to  Oj.     Antiseptic. 

Aqua  acidi  carbonici,  5  vols.  CO2  in  water.     Grateful  vehicle. 

Lic[Uor  acidi  ar?eniosi,  part  1  to  100  parts.     Alterative.     Dose,  Tt\^iij  to  s. 

Liquor  ammonii  acetatis.  Dilute  acid  -{-  amnion,  carb.     Dose,  f5ss. 

Liquor  arsenici  et  hydrarg.  iodidi,  part  1  Aslsand  part  1  Hgl,  to  100  parts.  Altera- 
tive.    Dose,  TT\^v. 

Liquor  calcis,  Ca2H0  +  water,  saturated.     Antacid  astringent.     Dose,  f?j. 

Liquor  ferri  acetatis,  33  per  cent,  anhydrous  salt.     Tonic,  astringent.     Dose,  n\,v  to  x. 

Liquor  ferri  chloridi,  37.8  per  cent,  anhydrous  salt.  Tonic,  astringent.  Dose,  Tr^iij  to 
viii. 

Liquor  ferri  citratis,  35.5  per  cent,  anhydrous  salt.     Tonic.     Dose,  TTLx  to  xx. 

Liquor  ferri  et  quininae  citratis,  6  parts  quinine  to  100  of  solution.  Tonic.  Dose,  Tr^x 
to  x.v. 

Liquor  ferri  nitratis,  6  per  cent,  of  salt.     Astringent  tonic.     Dose,  Ti\,v  to  x. 

Liquor  ferri  subsulphatis,  -43.7  per  cent,  of  the  salt.  Styptic,  not  caustic.  Dose,  T>\,iij 
to  V. 

Liquor  ferri  tersulphatis,  28.7  per  cent,  of  the  salt.     To  precipitate  Fe_,(H0)6. 

Liquor  hydrargyri  nitratis,  about  50  per  cent,  of  the  salt,  4  acid.     Caustic. 

Liquor  iodidi  compositus,  I  5  parts,  KI  10  parts,  to  100  parts.     Dose,  rr^v  to  x. 

Liquor  magnesii  citratis,  Mgg  cit.  acid  -j- water.     Cathartic.     Dose,  f^xij. 

Liquor  morphiace,  sulph.,  gr.  j  to  f5j. 

Liquor  pepsini,  4  parts  to  100  with  glycerin  and  HCl.     Dose,  f^j  to  ^iv. 

Liquor  plumbi  subacet.,  PbO  in  excess.     To  make  lead  water. 

Liquor  plumbi  subacet.  dil.,  3  parts  in  100.     Sedative,  for  external  use. 

Liquor  potassae,  5.6  parts  in  100.     Antacid,  antilithic.     Dose,  n:\,x. 

Liquor  potassii  arsenitis,  1  part  As^Og  in  100.     Dose,  gtt.  v. 

Liquor  potassii  citratis,  KH,C03  -|-  Citric  acid.     Refrigerant.     Dose,  f^ss. 

Liquor  sodse,  5.7  per  cent.  XaHO.     Antacid,  antilitliic.     Dose  KLx. 

Liquor  sodse  chloratae,  Xa^COj  +  Calx  chlorinata.     Antiseptic. 

Liquor  sodii  arseniatis,  1  part  in  100.     Alterative.     Dose,  rt\^iij  to  v. 

Liquor  sodii  silicatis,  saturated  solution.     In  surgical  dressings. 

Liquor  zinci  chloridi,  50  per  cent,  solution.     Escharotic. 

B— 5i/  Distillation. 
Aqua  Aurantii  florum — Eecent  orange  flowers         .         .         .         .40  parts 
Water 200     " 

Distil 100     " 

Aqua  rosse — Pale  rose 40  parts 

Water 200     " 

Distil 100     " 

Class  2d. — In  Alcohol. 

Liniraentum  saponis,  soap,  camphor,  oil  of  rosemary. 

Spiritus  ammonife,  caustic  XH3  in  alcohol.     As  a  solvent.     Dose,  Tt\_xx. 

Spiritus  ammonite  aromaticus,  carbonate  and  aromatics.    Antacid,  stimulant.    Dose,  fjss. 
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Tinctura?  feni  acetatis,  50  per  cent.  acet.  ii-ftn,  acetic  ether  and  alcohol.     T<jmc. 
Tinctiine  I'erri  cliloridi,  Fe.^Clfi  in  alcohol.     Tonic  astringent. 
Tincturte  iodi,  8  jjarts  I  in  10(3  alcoliol.     Externally  rubefacient. 


Class  3d. — In  Ulne. 

Vinum  antimonii,  4  parts  tart.  ant.  pot.  to  1000.     Sedative,  diaphoretic.     Dose,  f^j. 

Vinum  Jerri,  citrate  or  tartrate.     Tonic.     Dose,  f^ij. 

Vinum  Jerri  etquinincecitratis,  citrate  of  iron  and  quinine.     Tonic.     Dose,  f^ij. 

Class  4th, — In  Ether. 

Oollodiuni,  nitrated  cotton  in  ether.     Externally  a  vehicle. 
Liquor  gutta-percha,  in  chloroform.     A  surgical  dressing. 

Table  of  the  Solubility  of  Chemicals  in  Water  and  in  Alcohol. 

Abbreviations:   s.  =  soluble;  ins.  =  insoluble :   sp  =  sparingly;  v.  =verj';  aim.  =  almost ;  dec. 

=  decomposed. 


NVater. 

Alcohol. 

Chemicals. 

At  15°  C. 
(59°  F.) 

Boiling. 

At  15°  0. 
(59°  F.) 

BoiliDg. 

One  part  is  soluble  in  : 

Parts. 

Parts. 

Parts. 

Parts. 

Acidum  arseniosum         .         ,         .         . 

30-80 

15 

sp. 

sp. 

Acidnm  benzoicum. 

500     . 

15 

3 

■ 

Acidum  boricnm     . 

25 

3 

15 

5 

Acidum  carbolicum 

20 

V.  s. 

V.  s. 

Acidum  chromicum 

V.  s. 

V.  s. 

dec. 

dec. 

Acidum  citricum    . 

0.75 

0.5 

1 

0.5 

Acidum  gallicum    ,         .         . 

100 

3 

4.5 

1 

Acidum  salicylicum 

450 

14 

2.5 

V.  s. 

Acidum  tannicum  . 

6 

V.  s. 

0.6 

v.  s. 

Acidum  tartaricum. 

0.7 

0.5 

2.5 

p.2 

A  lumen 

10.5 

Y.  S. 

0.3 

ins. 

Alumen  exsiccatum 

20 

V.  s. 

0.7 

ins. 

Aluminii  hydras     . 

ins. 

ins. 

ins. 

ins. 

Aluminii  sulphas    . 

1.2 

V.  s. 

aim.  ins. 

aim.  ins. 

Ammonii  benzoas    . 

5 

1.2 

28 

7.6 

Amraonii  bromiduni 

1.5 

0.7 

150 

15 

Ammonii  carbonas . 

4 

dee. 

dec. 

dec. 

.-Vmmonii  chloridum 

3 

£i-eelv. 

1.37 

aim.  ins. 

Ammonii  iodidum. 

1 

O.o 

9 

3.7 

Ammonii  nitras      .         .         . 

0.5 

V.  s. 

20 

3 

Ammonii  phosphas 

4 

T.  S. 

0.5 

ins. 

Ammonii  sulphas  . 

1.3 

1 

sp. 

sp. 

Ammonii  valerianas 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

A  ntimonii  et  potassii  tartras  . 

17 

3 

ins. 

ins. 

Antimonii  oxidum . 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

Antimonii  sulphidum     . 

ins. 

ins. 

ins. 

ins. 

Antimonii  sulphidum  purificatum 

ins. 

ins. 

ins. 

ins. 

Antimonium  sulphuratum 

ins. 

ins. 

ins. 

ins. 

Apomorphinfe  hydrochloras  . 

6.8 

dec. 

50 

dec. 

Argenti  cyanidum  . 

ins. 

ins. 

ins. 

ins. 

Argenti  iodidum     . 

ins. 

ins. 

ins. 

ins. 

Argenti  nitras 

0.8 

0.1 

26 

5 

Argenti  nitras  fusus 

0.6 

0.5 

25 

5 

Argenti  oxidum 

V.  sp. 

T.  sp. 

ins. 

ins. 

Arsenii  iodidum 

3.5 

dec. 

10 

dec. 

Atropina          .... 

600 

35 

T.  S. 

T.  s. 

Atropinse  sulphas   . 

0.4 

V.  s. 

6.5 

V.  s. 
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Solubility  of  Chemicals  in  Water  and  in  Alcohol — (Continued). 


Water. 

Alcohol. 

Chemicals. 

• 

At  15°  C. 
(59°  F.) 

Boiling.. 

At  15°  C. 
(59°  F.) 

Boiling. 

One  pari  is  soluble  in  : 

Parts. 

Parts. 

Parts. 

Parts. 

Bismuthi  citras 

ins. 

ins. 

ins. 

ins. 

Bisrautlii  et  ammonii  citras    . 

V.  s. 

V.  s. 

sp. 

sp. 

Bismuthi  subcarbonas     . 

ins. 

ins. 

ins. 

ins. 

Bismuthi  subnitras. 

ins. 

ins. 

ins. 

ins. 

Bromum 

33 

dec. 

dec. 

CafFeina 

75 

9.5 

35 

V.  s. 

Calcii  bromidum    . 

0.7 

V  s. 

1 

V.  s. 

Calcii  carbonas  prsecipitatus  . 

ins. 

ins. 

ins. 

ins. 

Calcii  chloridum     . 

1.5 

V.  s. 

8 

1.5 

Calcii  hypophosphis  .     . 

6.8 

6 

ins. 

ins. 

Calcii  piiosphas  prsecipitatus  . 

ins. 

ins. 

ins. 

ins. 

Calx        .         . 

750 

1300 

ins. 

ins. 

Camphora  monobromata 

aim.  ins. 

aim.  ins. 

V.  s. 

V.  s. 

Cerii  oxalas    .... 

ins. 

ins. 

ins. 

ins, 

Chloral 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

Chrysarobimim 

aim.  ins. 

aim.  ins. 

sp. 

sp. 

Cinchonidinse  sulphas     . 

100 

4_ 

71 

12 

Cinchonina     .... 

aim.  ins. 

aim.  ins. 

110 

28 

Cinchoninse  sulphas 

70 

14 

6 

1.5 

Codeina 

80 

17 

V.  s. 

V.  s. 

Greta  prfeparata 

ins. 

ins. 

ins. 

ins. 

Cupri  acetas   .... 

15 

5 

135 

14 

Cupri  sulphas. 

2.6 

0.5 

ins. 

ins. 

Elaterimim     .... 

ins. 

ins. 

125 

2 

Ferri  chloridum 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

Ferri  citras     .         .         . 

s. 

V.  s. 

ins. 

ins. 

Ferri  et  ammonii  citras  . 

V.  s. 

V.  s. 

ins. 

ins. 

Ferri  et  ammonii  sulphas 

3 

0.8 

ins. 

ins. 

Ferri  et  ammonii  tartras 

V.  s. 

V.  s. 

ins. 

ins. 

Ferri  et  potassii  tartras  . 

V.  s. 

V.  s. 

ins. 

ins. 

Ferri  et  quininse  citras   . 

s. 

V.  s. 

ins. 

ins. 

Ferri  et  strychninse  citras 

V.  s. 

V.  s. 

ins. 

ins. 

Ferri  hypophosphis 

sp. 

sp. 

ins. 

ins. 

Ferri  lactas     .... 

40 

12 

aim.  ins. 

aim.  ins, 

Ferri  oxalas    .... 

sp. 

.sp- 

ins. 

ins. 

Ferri  oxidum  hydratum 

ins. 

ins. 

ins. 

in'5. 

Ferri  phos23has 

V.  s. 

V.  s. 

ins. 

ins. 

Ferri  pyrophosphas 

V.  s. 

V.  s. 

ins. 

ins. 

Ferri  suljihas .... 

1.8 

0.3 

ins. 

ins. 

Ferri  sulphas  prsecipitatus 

1.8 

0.3 

ins. 

ins. 

Ferri  valerianas 

ins. 

dec. 

V.  s. 

V.  s. 

Hydrargyri  chloridum  corrosivum 

16 

2 

3 

1.2 

Hydrargyri  cliloridum  mite   . 

ins. 

ins. 

ins. 

ins. 

Hydrargyri  cyanidum    . 

12.8 

3 

15 

6 

Hydrargyri  iodidum  rubrum 

aim.  ins. 

aim.  ins. 

130 

15 

Hydrargyri  iodidum  viride    . 

aim.  ins. 

aim.  ins 

ins. 

ins. 

Hydrargyri  oxidum  flavum    . 

ins. 

ins. 

ins. 

ins. 

Hydrargyri  oxidum  rubrum  . 

ins. 

ins. 

ins. 

ins. 

Hydrargyri  subsulphas  flavus 

ins. 

ins. 

ins. 

ins. 

Hydrargyri  sulphidum  rubrum 

ins. 

ins. 

ins. 

ins. 

Hydrargyrum  ammoniatum.  . 

ins. 

ins. 

ins. 

ins. 

Hyoscyaminse  sulphas    . 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

lodoformum   .... 

ins. 

ins. 

SO 

15 

lodum 

sp. 

11 

TABLE    OF    THE    SOLUBILITY    OF    CHEMICALS, 
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SolubUUi/  of  ChciiiicaiH  in  Water  and  in  Alcohol — (Continued). 


Chemicals. 


O71C  pari  is  soluble  in . 
Litliii  heiizoiis 
Litliii  bi'omidum     , 
LiUiii  carbonas 
Litliii  citras    . 
Litliii  salicylas 
Magnesia 

Magnesia  ponderosa 
Magnesii  carljonas 
Magnesii  wulplias    . 
Magnesii  sulpliis     . 
Mangani  oxidiim  nigrum 
Mangani  sulphas     . 
Morphina 
MorphiniB  acetas     . 
Morphinse  liydrocliloras 
Morpliinse  sulphas  . 
Phosphorus     , 
Physostigminse  salicylas 
Picrotoxinum . 
Pilocarpine  hydrochloras 
Piperina 
Plumbi  acetas. 
Plumbi  carbonas 
Plumbi  iodidum 
Plumbi  nitras 
Plumbi  oxidum 
Potassa    . 
Potassii  acetas 
Potassii  bicarbonas . 
Potassii  bichromas  . 
Potassii  bitartras     . 
Potassii  bromidum . 
Potassii  carbonas     . 
Potassii  chloras 
Potassii  citras 
Potassii  cyanidum  . 
Potassii  et  sodii  tartras 
Potassii  ferrocyanidum 
Potassii  hypophosphas 
Potassii  iodidum 
Potassii  nitras 
Potassii  permanganas 
Potassii  sulphas 
Potassii  sulpliis 
Potassii  tartras 
Quinidinpe  sulphas  . 
Quinina  . 
Quininte  bisulphas 
Quininse  hydrobromas 
Quininse  hydrochloras 
Quininse.  sulphas 
Quininte  valerianas 
Saccharum 
Saccliarum  lactis     . 
Salicinum. 


Water. 


At  15°  C. 
C5'J°  F.). 


Paris. 


130 

5.5 

V.  s. 

aim.  ins. 

aim.  ins. 

aim.  ins. 

0.8 

20 

ins. 

0.7 

V.  sp. 

12 

24 

24 

ins. 

130 

150 

V.  s. 

aim.  ins. 

1.8 

ins. 

2000 

2 
ins. 
0.5 
0.4 
3.2 
10 
210 
1.6 
1 
16.5 
0.6 
2 

2.5 
4 

0.6 
0.8 
4 
20 
9 
4 

0.7 
100 
1600 
10 
16 
34 
740 
100 
0.5 
7 
28 


Boiling. 


Parts. 
2.5 
V.  s. 
130 
2.5 
V.  s. 
aim.  ins. 
aim.  ins. 
aim.  ins. 
0.15 
19 
ins. 
0.8 
500 
1.5 
0.5 
0.75 
ins. 
30 
25 
V.  s. 
aim.  ins. 
0.5 
ins. 
200 
0.8 
ins. 
V.  s. 
V.  s. 
dec. 
1.5 
15 
1 

0.7 

2 

V.  s. 

1 

V.  s. 

2 

0.3 
0.5 
0.4 
3 
4 
5 

0.5 
7 
700 
V.  s. 
1 
1 

30 
40 
0.2 
1 
0.7 


Alcohol. 


At  1.5°  C. 
(5<J°  F.). 

Boiling. 

Paris. 

Parts. 

12 

10 

V.  s. 

V.  8. 

ins. 

ins. 

sp. 

sp. 

V.  s. 

V.  s. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

in.s. 

ins. 

in.s. 

100 

36 

68 

14 

63 

31 

702 

144 

V.  sp. 
12 

V.    .''p. 

V.  s. 

10 

3 

V.  s. 

V.  s. 

30 

1 

8 

1 

ins. 

ins. 

V.  sp. 
aim.  ins. 

V.  sp. 
aim.  ins. 

ins. 

ins. 

2 

V.  s. 

2.5 

V.  s. 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

V.  sp. 

200 

V.  sp. 
16 

ins. 

ins. 

V.  sp. 

V.  sp. 

V.  sp. 

V.  sp. 

sp. 
aim.  ms. 

sp. 
aim.  ms. 

ins. 

ins. 

7.3 

3.6 

18 

6_ 

aim.  ins. 

aim.  ins. 

dec. 

dec. 

ins. 

ins. 

sp._ 
aim.  ms. 

sp. 
aim.  ins. 

8 

V.  s. 

6 

2 

32 

Y.  s. 

3 

1  or  less. 

3 

V.  s. 

65 

3 

5 

1 

175 

28 

ins. 

ins. 

30 

2 
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THE    MEDICATED    WATEES. 


Solubility  of  Chemica 

Is  in 

Water  and  in 

Aholiol- 

—(Continued). 

Water. 

Alcohol. 

Chemicals. 

At  15°  C. 
(59°  F.) 

Boiling. 

At  15°  C. 
(59°  F.) 

Boiling. 

One  part  is  soluble  in  : 

Paris. 

Parts. 

Parts. 

Parts. 

Santoninum    . 

. 

aim.  ins. 

250 

40 

3 

Soda        .         . 

1.7 

0.8 

V.  s. 

V.  s. 

Sodii  acetas     . 

3 

1 

30 

2 

Sodii  arsenias 

4 

V.  s. 

V.  sp. 

60 

Sodii  benzoas  . 

1.8 

1.3 

45 

20 

Sodii  bicarbonas 

12 

dec. 

ins. 

ins. 

Sodii  bicarbonas  venalis 

12 

dec. 

ins. 

ins. 

Sodii  bisulphis 

4 

2 

72 

49 

Sodii  boras 

16 

o'^5 

ins. 

ins. 

Sodii  bromidum 

1.2 

0.5 

13 

11 

Sodii  carbonas 

1.6 

0.25 

ins. 

ins. 

Sodii  chloras  . 

LI 

0.5 

40 

43 

Sodii  chloridum 

2.8 

2.5 

aim.  ins. 

aim.  ins. 

Sodii  hypophosphis 

1 

0.12 

30 

1 

Sodii  hyposulphis  . 

1.5 

0.5 

ins. 

ins. 

Sodii  iodidum 

0.6 

0.3 

1.8 

1.4 

Sodii  nitras     . 

1.3 

0.6 

sp. 

40 

Sodii  phosplias 

6 

2 

ins. 

ins. 

Sodii  pyrophosj)has 

12 

1.1 

ins. 

ins. 

Sodii  salicylas 

1.5 

V.  s. 

6 

V.  s. 

Sodii  santoninas 

3 

0.5 

12 

3.4 

Sodii  sulphas  . 

2.8 

0.4 

ins. 

ins. 

Sodii  sulphis  . 

4 

0.9 

sp. 

sp. 

Sodii  sulphocarbolas 

5 

0.7 

132 

10 

Strychnina 

6700 

2500 

110 

12 

Stryclininse  sulphas 

10 

_2 

60 

2 

Sulphur  lotum 

ins. 

ins. 

ins. 

ins. 

Sulphur  prtecipitatum 

ins. 

ins. 

ins. 

ins. 

Sulphur  sublimatum 

ins. 

ins. 

ins. 

ins. 

Thymol  . 

1200 

900 

1 

V.  s. 

Veratrina 

V.  sp. 

V.  sp. 

3 

V.  s. 

Zinci  acetas     . 

3 

1.5 

30 

3 

Zinci  bromidum 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

Zinci  carbonas  prsecipita 

tus 

ins. 

ins. 

ins. 

ins. 

Zinci  chloridum 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

Zinci  iodidum 

V.  s. 

V.  s. 

V.  s. 

V.  s. 

Zinci  oxidum . 

ins. 

ins. 

ins. 

ins. 

Zinci  phosphidum  . 

ins. 

ins. 

ins. 

ins. 

Zinci  sulphas . 

0.6 

0.3 

ins. 

ins. 

Zinci  valerianas 

100 

40 

CHAPTER    II. 


THE  MEDICATED  WATERS. 


THE  preparation  of  this  class  has  been  changed  more  than  any  other 
in  our  national  code ;  the  former  method  of  rubbing  the  oil  with 
carbonate  of  magnesium  to  divide  it,  and  then  mixing  the  water  with 
the  aromatized  magnesia  gradually  till  the  whole  amount  has  been  added, 
has  been  superseded  by  diffusing  the  volatile  ingredient  through  cotton, 
which  is  then  packed  in  a  percolator,  and  the  w^ater  to  the  required 
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amount  is  then  jiassod  t]iron<»:li  it;  llic  altci'iiati\'(;  profess  of  distillation 
of  tlie  last  Pliannacopfeia  lias  also  been  (liseai^h-d. 

The  experience  and  observation  of  the  editor  leads  him  to  reo;i-ct  these 
changes ;  nor  has  he  yet  conversed  with  any  who  feel  as  well  satisfied  with 
the  results  of  tlie  new  ])rocess  as  they  were  with  those;  of  the  discanhxl  ones. 

A  very  easy  process,  and  one  that  atlbi'ds  excellent  n.-suUs,  is  as 
follows:  The  recjiiisite  quantity  of  oil  is  ])laced  in  a  clean  tin  can, 
shaken  around  it,  and  the  proper  quantity  of  water  boiling  hot  poured 
into  the  can ;  this  is  then  securely  corked,  and  the  whole  is  shaken 
strongly  at  intervals  initil  it  cools,  when  it  is  filtered  off. 

A  better  result  is  often  obtained  by  mixing  the  fresh  herb  with  a 
quantity  of  water  in  an  apparatus  for  distillation,  and  allowing  th(.'m  to 
I'emain  in  contact  until  the  water  has,  to  a  certain  extent,  dissolved  out 
the  essential  oil,  extractive  matter,  coloring  principle,  etc.,  and  then,  by 
the  application  of  heat,  volatilizing  the  water  and  the  essential  oil,  and 
collecting  them  in  a  refrigerated  receiver.  If  the  oil  is  in  exceas,  it  will 
be  found,  on  standing,  to  collect  on  the  surface  of  the  liquid  in  the 
receiver;  but  a  certain  amount  is  retained  in  solution  by  the  water, 
imparting  to  it  the  fragrance  peculiar  to  the  herb  employed.  There  are 
undoubtedly  other  volatile  principles  present  in  odorous  plants  liesides 
the  essential  oils,  for  without  exception  medicated  waters  prepared 
directly  from  the  plant  by  distillation,  possess  milder  and  more  pleasant 
properties  than  when  prepared  from  the  corresponding  essential  oils. 

When  distilled  in  tin  condensers,  these  preparations  are  contaminated 
with  small  portions  of  the  metal,  which  they  deposit  by  age.  (See 
chapters  on  Distillation  and  on  Essential  or  Volatile  Oils.) 

In  the  preparation  of  extemporaneous  solutions  or  mixtures,  the 
medicated  waters  are  very  convenient ;  but  where  the  one  required  is 
not  at  hand,  it  may  generally  be  substituted  by  dropping  the  essential 
oil  on  a  small  piece  of  sugar,  or,  if  in  a  mixture  containing  gum,  upon 
the  powdered  gum,  and  triturating  with  a  sufficient  quantity  of  water. 
The  proportion  of  the  oil  used,  as  shown  in  the  table,  is  in  all  cases, 
excepting  that  of  the  bitter  almond  water  and  creasote  water,  1  minim 
(frequently  replaced  by  2  drops)  of  the  oil  to  1  fiuidounce  of  the  liquid. 

AqujE. 

(Unofficinal  in  italics.) 

1st  Class. — 3Iade  by  imbuing  cotton  with  the  medicinal  ingredient  {ex- 
cept Aqua.  Acidi  CarboliGi  and  Aqua  Creasoti)  and  percolating  with  icatcr. 


Name. 

Proportion. 

Uses  and  doses. 

Aqua  acidi  carboUci 

Aqua  amygdalfe  amarse 

Aqua  anisi 

Aqua  campliora 

Aqua  clilori 

A  qua  cinnamomi 

Aqua  creasoti 

Aqua  foeniculi 

Aqua  mentliEe  piperitse 

Aqua  mentliEe  viridis 

i^x  glycerite  of  carbolic  acid  in  Oj 
Oil  1  part  to  make  1000  of  water 
Oil  2  parts  to  make  1000  of  water 
Camphor  8  parts  to  make  1000  of  water 
.4  per  cent,  chlorine 
2  parts  oil  to  make  1000  of  water 

1  part  creasote  to  make  100  of  water 

2  parts  oil  to  make  1000  of  water 
2  parts  oil  to  make  1 000  of  Avater 
2  parts  oil  to  make  1000  of  water 

Antiseptic. 

Nervous  sedative,  rss. 
Aromaticadjuvant,  fi,j. 
Variously  used,  f^ss. 

Aromatic  adjuvant. 
Antiseptic. 
Aromatic  adjuvant. 
Aromatic  adjuvant. 
Aromatic  adjuvant. 
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2d  Class. — By  Distillation  from  the  Drug. 


Name. 

Proportion. 

Uses  and  doses. 

Aqua  aurantii  florum 

40  parts  fresh  flowers  to  make 
100  water 

Sedative  adjuvant,  f^ss. 

Aqua  anisi 

^x  to  Cong,  ij  distil.  Cong.  i. 

Aqua  cinnamomi 

^xviij  to  Cong,  ij  distil.  Cong.  i. 

Adjuvant  sweet  taste,  5j. 

Aqua  fcenieuli 

,5xviij  to  Cong,  ij  distil.  Cong.  i. 

Adjuvant  sweet  taste,  5J. 

Aqua  menthce  piperitce 

5xviij  to  Cong,  ij  distil.  Cong.  i. 

Elegant  carminative,  .5j. 

Aqua  menthoB  viridis 

,^xviij  to  Cong,  ij  distil.  Cong.  i. 

Elegant  carminative,  ^j. 

Aqua  rosse 

40  parts  fresh  flowers  to  make 

Vehicle. 

100  water                                     ' 

Working  Formula  from  the  U.  S.  Pharmacopceia. 

Aqita  Amygdalce  Amarce,  U.  S.  P.     (Bitter  Almond  Water.) 

Oil  of  bitter  almonds,  one  part 1 

Distilled  water,  nine  hundred  and  ninety-nine  parts       .        .        999 

To  make  one  thousand  parts 1000 

Dissolve  the  oil  in  the  distilled  water,  and  filter  through  a  well- wetted 
filter. 

Aqua  Anisi,  U.  S.  P.     (Anise  Water.) 

Oil  of  anise,  two  parts 2 

Cotton,  four  parts 4 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Add  the  oil  to  the  cotton,  in  small  portions  at  a  time,  distributing  it 
thoroughly  by  picking  the  cotton  apart  after  each  addition  ;  then  pack 
tightly  in  a  conical  percolator,  and  gradually  pour  on  distilled  water, 
until  1000  parts  of  percolate  are  obtained. 

Aqua  Aurantii  Florum,  U.  S.  P.     (Orange- Flower  Water.) 

Recent  orange  flowers,  forty  parts 40 

Water,  two  hundred  parts 200 

To  make  one  hundred  parts 100 

Mix  them,  and,  by  means  of  steam,  distil  100  parts.  Keep  the  pro- 
duct in  well-stopped  bottles,  excluded  from  light. 

Orange-flower  water  should  remain  unaffected  by  hydrosulphuric  acid 
or  sulphide  of  ammonium  (metallic  impurities),  and  should  not  be 
mucilaginous. 

When  it  is  desirable  to  keep  the  orange  flowers  for  some  time  before 
distilling,  they  may  be  preserved  by  being  well  mixed  with  half  their 
weiffht  of  chloride  of  sodium. 
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Af/na  C'(iruj)lior<r,  IJ.  S.  l\     (( '(imjj/ior    Wdlcr.) 

Caniphoi-,  ci^lit  parts 8 

Alcoliol 

Cottoi),  each,  sixteen  parts 1«J 

Distilled  water,  a  suflicioiit  quantity 

'l\)  Tnakn  duo  (liousmul  parts    ......         ]U(M» 

Dissolve  (he  cuinphor  in  the  iilc<)liol,  uiid  add  tlic  nilution  to  tlic  cotton, 
in  small  portions  at  a  time,  distril)ntin<ij  it  thorouj^hly  by  picking;  the 
cotton  a|)art  after  cacli  addition.  Expose  tlie  cotton  to  tlie  air  nntil  tin; 
alcohol  has  nearly  cvapoi'atcd  ;  then  i)acl<  it  lirmly  in  a  conical  j)crcoIator, 
and  <;radiially  pour  on  distilled  water,  until  1000  parts  of  percolate  are 
obtained. 

Aqua  CJdori,  U.  S.  P.     (C'lilorine  Water.) 

{Aqua  Chloriml,  Pharm.,  1870.) 

An  aqueous  solution  of  chlorine  [CI  =  35.4],  containing  at  least  0.4 
per  cent,  of  the  gas. 

Black  oxide  of  manganese,  ten  parts 10 

Hydrochloric  acid,  forty  parts 40 

Water,  scventy-iive  parts  ........  75 

Distilled  water,  four  hundred  parts 400 

Introduce  the  oxide  into  a  flask,  add  the  acid  previously  diluted  with 
25  parts  of  water,  and  apply  a  gentle  heat.  Conduct  the  generated 
chlorine  by  suitable  tubes  through  the  remainder  of  the  water  contained 
in  a  smrJl  Mash-bottle,  to  the  bottom  of  a  bottle  having  the  capacity  of 
1000  parts,  into  M'hich  the  distilled  water  has  been  introduced,  the  neck  of 
which  is  loosely  stopped  with  cotton,  and  which  is  to  be  kept,  duriug.the 
operation,  at  a  temperature  of  about  10°  C.  (50'^  F.).  When  the  air  has 
been  entirely  displaced  by  the  gas,  disconnect  the  bottle  from  the  appa- 
ratus, and,  having  inserted  the  stopper,  agitate  the  contents,  loosening 
the  stopper  from  time  to  time,  until  the  gas  ceases  to  be  absorbed.  If 
necessary,  reconnect  the  bottle  with  the  apparatus,  and  continue  passing 
the  gas  and  agitating,  until  the  distilled  water  is  saturated.  Finally, 
pour  the  chlorine  water  into  dark  amber-colored,  glass-stopjiered  bottles, 
which  must  be  completely  tilled  therewith,  and  keep  them  in  a  dark  and 
cool  place. 

A  greenish-yellow,  clear  liquid,  having  the  suffocating  odor  and  dis- 
agreeable taste  of  chlorine,  and  leaving  no  residue  on  eva[)oration.  It 
instantly  decolorizes  dilute  solutions  of  litmus  and  indigo.  AMien  shaken 
with  an  excess  of  mercury  until  the  odor  of  chlorine  has  disappeared, 
the  remaining  liquid  should  be  at  most  but  faintly  acid  (limit  of  hydro- 
chloric acid). 

On  mixing  35.4  gm.  of  chlorine  water  with  a  solution  of  0.9  gm.  of 
iodide  of  potassium  in  20  gm.  of  water,  the  resulting  deep-red  bquid 
should  require  for  complete  discoloration  at  least  40  c.c.  of  the  volu- 
metric solution  of  hyposulphite  of  sodium  (corresponding  to  at  least 
0.4  per  cent,  of  chlorine). 


650  THE    MEDICATED    WATERS. 

Aqua  Cinnamomi,  U.  S.  P.     {Olnnamon  Water.) 

Oil  of  cinnamon,  two  parts 2 

Cotton,  four  parts 4 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Proceed  as  for  aqua  anisi. 

Aqua  Creasoti,  U.  S.  P.     (Creasote  Water.) 

Creasote,  one  part 1 

Distilled  water,  ninety-nine  parts      ......  99 

To  make  one  hundred  parts 100 

Agitate  the  creasote  with  the  distilled  water  until  it  is  dissolved ;  then 
filter  through  a  well-wetted  filter. 

Aqua  Destillata,  U.  S.  P.     [Distilled  Water.     HgO  =  18.) 

Water,  one  thousand  parts 1000 

To  make  eight  hundred  parts 800 

Subject  the  water  to  distillation  in  a  suitable  apparatus  provided  with 
a  block-tin  or  glass  condenser.  Collect  the  first  50  parts  separately,  and 
throw  them  away.  Then  collect  800  parts  and  preserve  them  in  glass- 
stoppered  bottles. 

A  colorless,  limpid  liquid,  without  odor  or  taste,  and  of  a  neutral 
reaction.  On  evaporating  1  liter  of  distilled  water,  no  fixed  residue 
should  remain. 

The  transparency  or  color  of  distilled  water  should  not  be  effected 
by  hydro-sulphuric  acid  or  sulphide  of  ammonium  (absence  of  metals), 
by  test-solutions  of  chloride  of  barium  (sulphate),  nitrate  of  silver 
(chloride),  oxalate  of  ammonium  (calcium),  or  mercuric  chloride,  with 
or  without  the  subsequent  addition  of  carbonate  of  potassium  (ammouia 
and  ammonium  salts).  On  raising  100  c.c.  of  distilled  water  acidulated 
with  10  c.c.  of  diluted  sulphuric  acid,  to  boiling,  and  adding  enough  of 
a  dilute  solution  of  permanganate  of  potassium  (1  in  1000)  to  impart 
to  the  liquid  a  decided  rose-red  color,  this  tint  should  not  be  entirely 
destroyed  by  boiling  for  5  minutes,  nor  by  subsequently  setting  the 
vessel  aside,  well-covered,  for  10  hours  (absence  of  organic  or  other 
oxiclizable  matters). 

Aqua  Foeniculi,  U.  S.  P.     [Fennel  Water^ 

Oil  of  fennel,  two  parts 2 

Cotton,  four  parts 4 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Proceed  as  for  aqua  anisi. 
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Arjiifi  Mciilliif  I'ij/crihr^  I'.  S.   I'.     ( / 'rjtjjrriiiiiif  W'rr/rr.) 

()\\  of  pcppcniiiiil,  two  parts  .......         2 

Cotton,  four  piirls  .  .         .         .         .         .         .         .         4 

Distilled  Wiitor,  a  Hullicicul  (|iiaiitity 

To  make  one  tlioiisaiul  parts lUOO 

Proceed  ji.-^  Ini-  mjiia  aiiisi. 

Aqua  Mcnilur,  ViridiH,  U.  S.  P.     {Sprrinn'nit  Water.) 

Oil  of  s])('aniiiiit,  two  parts  ........         2 

Cotton,  lour  i)arts 4 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts KXKD 

Proceed  as  for  a(|iia  aiii.si, 

Afjua  Rgsw,  U.  S.  p.     (Rose  Water.) 

Kecent  pale  rose,  forty  parts 40 

Water,  two  hundred  i)arts 200 

To  make  one  hundred  parts 100 

Mix  them,  and,  by  means  of  steam,  distil  100  parts. 

AVlicu  it  is  desirable  to  keep  the  pale  rose  for  some  time  before 
distilling:,  it  may  be  preserved  by  being  well  mixed  Avith  half  its 
weifi'lit  of  chloride  of  sodium. 

That  many  will  still  pi'cpare  the  medicated  waters  by  the  process  of 
the  Pharmacopoeia  of'  1870  is  almost  certain,  and  when  it  is  desirable 
to  ascertain  if"  this  is  the  fact,  it  can  be  done  by  the  fol tewing  simple 
tests :  A  small  portion  of  calomel  triturated  with  the  water  in  question. 
If  made  with  carbonate  of  magnesium,  a  portion  of  the  calomel  is 
reduced  to  black  oxide,  showing  with  the  calomel  a  brownish  color ;  no 
such  change  takes  place  with  distilled  waters. 

EEMAEKS   ON   SECOND   CLASS. 

(See  chapter  on  Distillation.) 

Rose-water  is  very  much  employed  in  prescription  for  the  preparation 
of  solutions  of  nitrate  of  silver,  as  a  substitute  for  distilled  water.  It 
should  be  remembered,  however,  that  it  is  not  as  desirable  a  solvent  for 
the  silver  salt  as  pure  distilled  water.  This  practice  may  have  arisen 
from  the  comparative  scarcity  of  distilled  water  in  former  times,  while 
distilled  rose-water  was  easily  obtained.  It  is  liable  to  undergo  a  change, 
depositing  a  sediment,  and  becoming  quite  sour  if  long  kept,  especially 
in  warm  weather.  On  this  account,  and  in  consequence  of  the  greater 
facility  and  cheapness  of  the  process,  some  pharmacists  make  rose-water 
in  the  same  way  as  the  other  medicated  waters,  by  triturating  the  oil  or 
attar  of  rose  with  magnesia,  and  then  with  water,  and  afterwards  filtering. 
The  proportions  usually  employed  are  4  drops  ef  the  oil  to  1  pint  of 
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water ;  when  made  in  this  way,  however,  it  is  not  so  well  adapted  to 
the  uses  above  mentioned,  though  suitable  for  flavoring  pastry. 

The  Pharmacopoeia  directs  that  40  ounces  recent  pale  rose  and  200 
ounces  of  water  be  mixed,  and  100  ounces  be  distilled  off 

It  is  important  in  making  it  by  this  process  to  guard  against  con- 
founding the  genuine  attar  of  rose  with  oil  of  rose  geranium,  and  other 
substitutes. 

The  most  conspicuous  instance  of  the  superiority  of  distilled  over 
ordinary  triturated  medicated  waters,  is  furnished  by  cinnamon-water^ 
which,  when  made  by  distilling  from  Chinese  or  Ceylon  cinnamon,  pos- 
sesses a  decidedly  sweet  taste,  while  that  from  the  volatile  oil  is  more 
pungent,  and  destitute  of  sweetness  to  the  palate. 

The  Distilled  Water  of  Elder  Flowers  is  a  very  delicate  vehicle  for 
saline  substances  in  solution  for  collyria.  It  is  much  used  in  Europe, 
but  is  seldom  kept  by  our  pharmacists,  rose-water  being  used  for  the 
same  purpose. 

Orange-jioioer  Water. — A  well-known  and  delightful  perfume,  im- 
ported from  France  and  Italy,  and  obtained  by  distillation  from  the 
flowers  of  the  bitter  orange  tree.  It  is  one  of  the  most  agreeable  of 
flavors  for  medicinal  preparations,  though,  until  recently,  confined  almost 
entirely  to  the  purposes  of  the  perfumer.  This  is  sometimes  imitated 
by  dissolving  the  oil  of  neroli  of  commerce  in  water,  which  furnishes  a 
poor  substitute  for  the  true  article.  According  to  Golby,  this  sophisti- 
cation may  be  detected  by  the  distilled  water  of  orange-flower  producing 
a  rose  color  on  the  addition  of  1  part  of  sulphuric  and  2  nitric  acid  to 
3  of  water.  Its  sedative  effects,  which  are  not  generally  known  in  this 
country,  and  not  noticed  in  our  works  on  materia  medica,  adapt  it 
especially  to  use  in  nervous  affections.  In  doses  of  a  tablespoonful  it  is 
found  to  allay  nervous  irritability  and  produce  refreshing  sleep.  The 
same  proportions  and  method  are  directed  for  this  preparation  as  for 
rose-water. 

Peach  Water,  which  is  chiefly  used  as  a  flavor  in  cooking,  is  made  by 
a  similar  process  from  the  leaves  of  the  Persica  Vulgaris  s.  Amygdalis 
Persica.  It  is  generally  superseded,  though  not  without  disadvantage, 
by  the  officinal  aquo,  amygdaloi  amarce. 

Cherry-laurel  Water,  officinal  in  some  of  the  European  Pharma- 
copoeias, is  directed  to  be  made  by  distilling  1  lb.  of  fresh-bruised  leaves 
of  cherry-laurel  with  water  till  1  pint  (Imperial  measure)  of  the  distilled 
water  is  obtained.  To  this  the  Edinburgh  College  directs  the  addition 
of  an  ounce  of  comp.  spt.  of  lavender,  to  distinguish  it  in  color  from 
common  water.  This  preparation  is  recently  much  prescribed,  in  doses 
of  30  minims  to  1  fluidrachm,  as  a  sedative  narcotic.  It  contains  a 
varying  proportion  of  hydrocyanic  acid,  and  deteriorates  very  much  by 
keeping.  The  custom  of  substituting  for  this  preparation  the  officinal 
water  of  bitter  almonds  is  most  unwarrantable,  as  the  difference  in  com- 
position and  strength  might  lead  to  great  inconvenience  and  disappoint- 
ment. The  mode  of  distinguishing  them  recommended  is  to  add 
ammonia,  which  in  bitter  almond  water  produces  a  dense  milkiness, 
while  in  cherry-laurel  water  it  produces,  after  a  time,  only  a  slight 
turbidity.    In  view  of  the  impossibility  of  obtaining  cherry-laurel  water 
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frcsli  and   n-liahlc,  I    liavc  afl<)|)lc(l  the  (ollowiiijr  rccij)e  for  its  artilicial 
|)i'(!|)ara(i()ii,  sii<j;ge.ste(i  by  W.  JI.  Tile: — 

Tiike  of  Diluted  hydrocyanic  acid,  U.  S.  P.     .         .         .  f.^j- 

E!ss.  oil  of  bitter  ahnond.s "Riij- 

Alcohol fSiij. 

Water f.^iiss.— M. 

The  distilled  water  of  vnld-clierry  tree  leaves  has  been  recommended 
as  a  suhstituto  for  clicrrv-hmrel  water,  and  if  found  by  oxperienee  to 
correspond  in  its  pro|)erties  with  the  imported  article,  ini<ilit  be  well 
substituted  for  it  in  the  United  States,  where  this  tree  is  indigenous  and 
generally  ditfused. 

Under  the  name  o^  Aqua  TiJice  a  distilled  water  is  used  in  Europe, 
obtained  from  the  flowers  and  bracts  of  Ti/ia  Eiirnpra,  and  considerably 
used  as  an  ailjuvant,  mostly  in  diuretic  and  (llapli(n'etic  mixtures.  The 
tree  being  naturalized  in  the  United  States,  it  -SN-ould  be  easy  to  render 
it,  and  j)robably  our  native  linden,  useful  in  this  form. 

All  the  waters  directed  to  be  made  by  triturating  their  respective  oils 
with  carbonate  of  magnesium  and  water  are  directed  by  an  alternative 
])rocess  to  be  prepared  by  distillation  from  the  respective  drugs,  using, 
in  every  case  but  one,  18  troyounces  of  the  drug,  16  pints  of  water,  and 
distilling  8  pints.  The  exception  is  that  of  anise  water,  where  10  troy- 
ounces are  used  to  the  same  quantity  of  menstruum,  and  8  pints  of 
distillate  are  to  be  obtained. 


CHAPTER    III. 

INFUSIONS  AND  DECOCTIONS. 

THERE  is  a  well  recognized  difference  between  the  solutions  treated 
of  in  the  two  last  chapters,  most  of  them  effected  by  chemical 
processes,  by  simple  contact  of  soluble  materials  with  their  aj^propriate 
solvents,  and  those  now  to  be  brought  into  view. 

Organized  vegetable  structures,  plants,  and  parts  of  plants,  composed 
of  proximate  principles  of  varying  solubility,  some  of  Avhich  it  is  desir- 
able to  secure  in  the  solutions  formed,  while  others  are  to  be  rejected, 
require  different  and  less  ready  modes  of  treatment. 

As  in  the  previous  instances  the  reduction  of  the  material  to  a  more 
or  less  fine  condition  is  the  first  step  toward  its  preparation  in  a  liquid 
form  ;  after  this  the  liquid,  which  in  this  case  is  called  the  mcjistruum,  is 
to  be  brought  into  favorable  contact  with  it. 

AVhen  the  quantity  of  the  medical  agent  is  small  in  comparison  with 
the  menstruum,  as  in  most  of  the  infusions,  and  where  rapidity  is  not 
an  object,  the  process  of  maceration  is  chiefly  resorted  to. 

This  is  accomplished  in  a  covered  queensware  vessel,  a  common  pitcher 
or  bowl,  for  instance,  or  sometimes  in  a  tin-cup  or  measure,  care  being 
taken,  in  the  case  of  astringent  infusions,  to  avoid  the  use  of  a  defective 
tin  or  an  iron  vessel.     JMaceratioa  consists  in  pouring  the  liquid  upon 
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Fig.  209. 


the  medicinal  substance  previously  bruised  or  coarsely  powdered,  and 
allowing  it  to  stand  for  a  greater  or  less  period  of  time  according  to  cir- 
cumstances. The  longest  period  di- 
rected in  the  Pharmacopoeia  for  infu- 
sions is  24  hours,  as  in  the  case  of  in- 
fusion of  tar;  the  shortest,  10  minutes, 
as  in  the  case  of  infusion  of  chamo- 
mile. In  preparing  tinctures,  wines, 
vinegars,  etc.,  7  or  14  days  are  gener- 
ii  .  „  .,  „  „  i,-r^  ^„  ,1  „  ,1  ,1  ,1  ii  ally  prescribed. 

I  r  ^  ^  Infusions  are  conveniently  prepared 

in  a  vessel  made  for  the  purpose  (Fig. 
209),  called  Alsop's  infusion  mug, 
which  contains  a  perforated  diaphragm, 
6,  near  the  top,  on  which  the  substance 
to  be  macerated  is  placed ;  the  liquid 
is  introduced  so  as  barely  to  cover 
this,  reaching,  perhaps,  to  the  line,  e;  a 
circulation  is  thus  induced  and  contin- 
ued in  the  liquid,  by  which  the  least 
impregnated  portions  are  brought  con- 
stantly in  contact  with  the  drug,  and 
the  most  completely  saturated  portion, 
by  greater  specific  gravity,  sinks  to  the  bottom. 

Squire's  infusion  pot  is  an  improvement  on  Alsop's ;  it  is  a  neat 
pharmaceutical  implement  adapted  to  making  the  galenical  liquid  prep- 
arations generally.  In  Fig.  210,  we  have  a  section,  i?  and  D,  being  two 
cup-shaped   perforated  diaphragms,  either  of  which  may  be   used   at 


Section  of  Alsop's  infusion  mug 


Fig.  210. 


Section  of  Squire's  infusion  pot. 


pleasure.  The  vessel  must  be  of  such  capacity  that  the  substance  placed 
on  the  diaphragm  shall  be  under  the  surface  of  the  liquid  when  properly 
filled.  A  modification  of  this  is  used  in  some  large  establishments  for 
the  preparation  of  tinctures ;  it  has  many  advantages  over  ordinary 
apparatus  for  maceration,  and  is  not  unlike  displacement  in  the  beauty 
and  efficiency  of  the  preparation  made  in  it. 
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In  preparing  ]aro;e  quantities  of  linctuivs  or  inCusion.-  l)y  maceration, 
tliere  is  (•oiisi(l<;rul)Ie  loss  of  tiie  saturated  li(|ni(l  unless  a  suitable  })uiss 
is  used  to  obtain  the  hist  portions. 

JJif/estlon  differs  from  maceration  in  hcini::  confined  lo  elevates]  tem- 
jx'ratures,  yet  IxjIow  the  l)oilin<jj  jtoint  of  the  iiK^nstrnum  ;  as  the  term 
is  <2,('n(!rally  employed,  it  means  maceration,  with  continnc'd  apj)lication 
of  heat,  and  is  nearly  synonymous  with  "simmering/' 

The. term  infusion  includes  both  maceration  in  its  more  limited  sense 
and  digestion.  It  is  often  applied  to  the  ordinary  mode  of  making 
infusions,  which  is  to  pour  the  hot  licpiid  on  the  bruised  drug,  and  allow 
it  to  remain  until  cool.  In  a  recipe  worded  with  due  regard  to  accuracy, 
if  we  are  dinjcted  to  niaccrcde  for  any  given  time,  we  infer  that  colil 
infusion  is  intended;  if  to  digcd,  we  understand  that  J i at  infusion  is 
desired. 

In  making  tinctures,  digestion,  though  seldom  directed,  is  often  veiy 
useful,  particularly  where  rapidity  is  an  object,  and  ^^'here  we  wish  to 
form  a  very  concentrated  preparation.  These  and  infusions  should  be 
strained  while  hot,  and  dispensed  together  with  the  precipitate  formed 
on  cooling,  which  is  a  sparingly  soluble  compound  frequently  containing 
their  active  principles. 

Of  the  proximate  principles  of  plants,  it  may  be  remarked  that  hot 
water  has  the  property  of  dissolving  the  starch,  and  eold  water  the 
vegetable  albumen,  and  both  dissolve  the  gum,  sugar,  extractive,  and 
other  principles  liable  to  fermentation ;  the  absence  of  any  antiseptic  in 
infusions  and  decoctions  renders  them  extremely  prone  to  undergo  change 
on  exposure  to  the  atmosphere. 

When  it  is  desirable  to  preserve  these  aqueous  solutions  for  a  longer 
period  than  a  day  or  two,  they  should  be  bottled  while  hot,  the  bottle 
being  filled  completely  and  corked  tightly,  so  as  to  exclude  the  air,  and 
then  set  aside  in  a  cold  place  in  an  inverted  position.  The  addition  of 
;^  to  ^  quantity  of  alcohol,  or  of  some  tincture  not  interfering  with  the 
medical  properties  of  the  infusion,  is  recommended  where  not  objection- 
able. The  officinal  compound  infusion  of  gentian  and  infusion  of  digi- 
talis are  rendered  jiermanent  preparations  by  this  means.  The  infusion 
of  wild-cherry  bark  will  keep  for  some  days  without  any  addition,  o^\•ing 
to  the  antiseptic  influence  of  hydrocyanic  acid  which  it  contains. 

The  following  substances  should  not  be  prescribed  mixed  with  or  dis- 
solved in  infusions,  being  incompatible  with  one  or  more  of  the  proxi- 
mate principles  usually  present  in  them :  Tartrate  of  antimony  and 
potassium,  corrosive  chloride  of  mercury,  nitrate  of  silver,  acetate  and 
subacetate  of  lead ;  in  some  cases,  the  alkalies,  lime-water,  and  tincture 
of  galls,  and,  in  the  instance  of  astringent  infusions,  the  salts  of  iron. 

When  mixed  wath  either  of  the  tinctures  made  with  strong  alcohol, 
a  resinous  precipitate  is  deposited  from  the  tincture,  and  the  mixture,  if 
strained,  loses  much  of  its  activity;  the  same  is  the  fact,  to  a  less  ex- 
tent, with  many  of  the  tinctures  made  with  diluted  alcohol. 

INIany  of  the  infusions  which  are  clear  when  freshly  prepared,  become 
turbid  soon  after  by  the  deposition  of  vegetable  albumen,  apotheme,  and 
other  insoluble  principles ;  these  precipitates  are  likely  to  carry  down 
with  them  a  portion  of  the  active  ingredients.     The  infusions  of  cin- 
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chona  prepared  by  maceration  with  hot  water  do  not  become  clear,  even 
by  filtration  through  paper. 

Infusions  made  by  maceration  may  frequently  be  poured  off  clear 
from  the  vessel  in  which  they  were  prepared,  leaving  the  dregs  in  the 
bottom ;  this,  however,  is  always  attended  with  the  loss  of  the  last  por- 
tion of  the  liquid ;  they  may  be  strained  through  a  muslin  or  flannel 
strainer,  and,  by  using  a  little  force  in  expressing  the  dregs,  very  nearly 
the  whole  portion  of  liquid  may  be  obtained,  or  this  may  be  done  more 
satisfactorily,  by  displacement,  in  filtering  them. 

This  class  of  medicinal  preparations  is  one  of  the  least  elegant  in  use, 
and  is  mainly  confined,  in  the  United  States,  to  domestic  practice.  Even 
when  prescribed  by  physicians,  the  infusions  are  generally  made  by  the 
nurse  or  attendant  upon  the  sick,  rather  than  by  the  pharmacist.  The 
infusions  of  cinchona  bark,  infusion  of  digitalis,  compound  infusion  of 
gentian,  and  compound  infusion  of  roses,  form  the  chief  exceptions  to  this. 

The  process  of  percolation,  treated  of  in  a  previous  chapter,  is  applied 
with  great  advantage  to  some  of  these  preparations,  and,  in  a  majority 
of  cases,  the  substitution  of  cold  water  for  hot,  and  of  percolation  for 
maceration  or  digestion,  is  found  to  produce  a  more  elegant  and  equally 
efficient  infusion,  and  one  which,  from  containing  less  coloring  matter, 
fecula,  resinous,  and  other  inert  principles,  keeps  better,  and  is  more 
acceptable  to  the  stomach. 

When  an  infusion  is  intended  as  an  emetic  draught,  or  to  promote  the 
operation  of  emetics,  or  as  a  diaphoretic,  it  is  usually  given  while  hot, 
and,  of  course,  to  all  such  cases  the  above  remark  does  not  apply.  Nor 
is  it  equally  applicable  to  the  demulcent  infusions  of  flaxseed  and  buchu, 
although  the  former  may  be  made  very  well  with  cold  water,  and  is 
then  less  oily  in  its  character. 

The  general  dose  of  infusions  is  f.Sij,  or  a  wineglassful,  frequently 
repeated.  This  is  to  be  varied  in  the  case  of  infusion  of  senna,  com- 
pound infusion  of  flaxseed,  and  others,  in  which  a  much  larger  quantity 
may  be  taken  at  a  draught. 

There  are  two  of  the  officinal  infusions  which  it  would  be  improper 
to  give  in  the  above  general  dose ;  these  are  infusion  of  digitalis  and 
infusion  of  capsicum,  the  doses  of  which  are  specially  stated  in  the 
syllabus. 

The  Pharmacopoeia  of  1880  has  dismissed  all  but  3  of  the  infusions 
that  were  officinal  in  the  last  edition,  and  has  added  2,  viz.,  infusum 
brayera  and  infusum  sennse  compositura,  which  have  never  been  recog- 
nized by  our  Pharmacopoeia,  although  the  latter  has  been  in  use  for 
many  years  in  England. 

The  following  general  statement  precedes  the  formulas  for  the  infu- 
sions, and  a  type  is  given  as  guide  when  the  strength  is  not  indicated. 

An  ordinary  infusion,  the  strength  of  which  is  not  directed  by  the 
Pharmacopoeia,  shall  be  prepared  by  the  following  formula : 

Take  of  the  substance,  coarsely  comminuted      10  parts. 

Boiling  water 100  parts. 

Water A  sufficient  quantity. 

Put  the  substance  into  a  suitable  vessel,  provided  with  a  cover,  pour 
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upon  it  tlx!  ))()iling  water,  cover  the  vessel  ti^rlitly,  and  ](.'t  it  staixl  2 
liours.  TJkmi  strain,  and  pass  (!Uou<z;h  water  tlii-on;ili  llic  strainei-  to 
make  the  infusion  wei^li  100  ])ai*ts. 

(htdioii. — The  stren<;tli  of  infusions  of  ('iicr(r(;ti(;  or  powerful  .-ul)- 
stanccs  should  be  s})e('ially  ]>reseril)ed  hy  the  physician. 

tSvLLAurs  OF  Infusions. 
Infusa,  U.  »S.  P. 

Tnfiisnni  brayerre,  G  jiarts  to  100  parts,  f^viij. 

Inriisiini  ciiK'liona^,  JI^SO,,,  G  parts  to  100  parts,  f^ij. 

JiirusuMi  (lij;italis,  'A  parts  to  1100  parts,  i'^ss. 

Inf'iisum  priuli  VirginiiUKC,  4  piirls  to  100  parts,  f^ij  to  f^iij. 

Ini'usuin  sennui  conipositum,  G  parts  to  100  ^jarts,  ^ij  to  5iij. 

As  illustrations  of  the  mode  of  preparing  the  foregoing  infusions, 
the  following  officinal  forms  are  selected : — 

Infusum  Biriyerce,  U.  S.  P.     {Infusion  of  Bray  era.) 

Brayera,  in  No.  20  powder,  six  pnrts .6 

Boiling  water,  one  hundred  jDarts 100 

Pour  the  boiling  water  upon  the  brayera,  and  let  it  macerate  in  a 
covered  vessel  until  cool. 

The  infusion  should  be  dispensed  without  straining. 

Infusum  ClnchoncB,  U.  S.  P.     [Infusion  of  Cinchona.) 

Cinchona,  in  No.  40  poAvder,  six  parts 6 

Aromatic  sulphuric  acid,  one  part 1 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  acid  with  50  parts  of  water,  and  moisten  the  powder  with 
3  parts  of  the  mixture ;  pack  it  firmly  in  a  conical  glass  percolator, 
and  gradually  pour  upon  it,  first,  the  remainder  of  the  mixture,  and 
afterward,  water,  until  the  infusion  weighs  100  parts. 

When  no  variety  of  cinchona  is  specified  by  the  physician  directing 
this  infusion,  use  yellow  cinchona. 

Infusum  Digitalis,  U.  S.  P.     (Infusion  of  Digitalis.) 

Digitalis,  in  No.  20  powder,  three  parts 3 

Cinnamon,  in  No.  20  powder,  three  i^arts 3 

Boiling  water,  one  hundred  and  eighty-five  parts        .         .         .  ISo 

Alcohol,  fifteen  parts 15 

Water,  a  sufficient  quantity 

To  make  two  hundred  parts 200 

Pour  the  boiling  water  upon  the  mixed  powders,  and  macerate  for 
two  hours  in  a  covered  vessel.  Then  strain,  add  the  alcohol,  ami  pass 
enough  water  through  the  strainer  to  make  the  infusion  weigh  200 
parts. 

42 
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Infusum  Pruni  Virghiiance,  U.  S,  P.     [Infusion  of  Wild  Cherry.) 

Wild  cherry,  in  No.  40  powder,  four  parts 4 

Water,  a  sufficient  quantity 

To  malvO  one  hundred  parts 100 

Moisten  the  powder  with  6  parts  of  water,  and  macerate  for  one 
hour ;  then  pack  it  firmly  in  a  conical  glass  percolator,  and  gradually 
pour  water  upon  it  until  the  infusion  weighs  100  parts. 

Infusum  Sennce  Compositwn,  U.  S.  P.     ( Compound  Infusion  of  Senna.) 

{Black  Draught) 

Senna,  six  parts 6 

Manna,  twelve  jjarts 12 

Sulphate  of  magnesium,  twelve  parts 12 

Fennel,  bruised,  two  parts 2 

Boiling  water,  one  hundred  parts 100 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Pour  the  boiling  water  upon  the  solid  ingredients  and  macerate  in  a 
covered  vessel  until  cool.     Then  strain,  and  add  enouo;h  water  through 


to" 


the  strainer  to  make  the  infusion  weigh  100  parts. 

Unofficinal. 

Infusum  RoscE  Compositum. 

Take  of  Bed  rose f  troyonnce. 

Dihited  sulphuric  acid        ....        3  fluidrachms. 
Sugar,  in  coarse  powder     .         .         .        .1?  troy  ounce. 
Boiling  water       .         .         .         .         .         .       2|-  pints. 

Pour  the  water  upon  the  rose  in  a  covered  glass  or  porcelain  vessel ; 
then  add  the  acid,  and  macerate  for  half  an  hour.  Lastly,  strain  the 
liquid,  and  in  it  dissolve  the  sugar. 

Compound  infusion  of  rose  is  said  to  be  an  excellent  addition  to 
Epsom  salts  in  solution  for  overcoming  its  bitterness.  It  is  frequently 
used  as  a  pleasant,  slightly  astringent  flavoring  to  gargles,  mouth 
washes,  etc. 

Infusum  Gentiance  Compositum. 

Take  of  Gentian,  in  moderatelj'  coarse  powder       .         .        f  troyounce. 
Bitter  orange  peel,  in  moderately  coarse  powder, 
Coriandei",  in  moderately  coarse  powder,  each  .       60  grains. 

Alcohol 2  fluidounces. 

Water A  sufficient  quantity. 

Mix  the  alcohol  with  14  fluidounces  of  water,  and,  having  moistened 
the  mixed  powders  with  3  fluidrachms  of  the  menstruum,  pack  them 
firmly  in  a  conical  percolator,  and  gradually  pour  upon  them,  first,  the 
remainder  of  the  menstruum,  and  afterwards  water,  until  the  filtered 
licjuor  measures  a  pint. 


MISTURA    ALOES    COMPOSITA.  G59 

For  some  reason  imkiiown  to  us  this  useful  j)reparation  hits  becjn 
omitted  in  the  Phai'niacopfjeia  of  IHHO.  There  is  no  infusion  that  the 
physieians  in  this  loeality  preseribe  more  than  this.  Owing  to  the  weaic 
alcoholic  menstruum  a  precipitate  is  apt  to  form  after  standing  a  i\i\v 
days.  A  f;ommendable  })ractiee  has  existed  among  our  l)est  })harmacisLs 
th(!  last  few  years  of  making  a  stock  preparaticjn  of  just  four  times  the 
strength  of  the  infusion,  using  dilute  alcohol  as  a  menstruum.  When 
used  1  part  is  diluted  with  o  of  water. 

Infusum  Pick  Liquidce.     [Tar  loater.) 

Take  of  Tar        ....         1  pint. 
Water    ....        4  pints. 

Mix  them,  and  shake  the  mixture  frequently  during  24  hours.  Then 
pour  off  the  infusion,  and  filter  through  paper. 

This  was  a  new  officinal  in  the  edition  of  the  Pharmacopoeia  for 
1860,  being  placed  under  a  different  head  from  that  to  which  common 
consent  has  heretofore  assigned  it.  It  is  a  useful  preparation,  and  much 
in  request  as  a  remedy  in  pectoral  affections. 

With  either  Cold  or  Hot  "Water. 
Infusum  Valeriance. 

TalvB  of  Valerian,  in  moderately  coarse  powder       .    J  troyounce. 

Water A  sufficient  quantity. 

Moisten  the  powder  with  2  fluidrachms  of  water,  pack  it  firmly  in  a 
conical  percolator,  and  gradually  pour  water  u^ion  it  until  the  filtered 
liquid  measures  a  pint. 

This  infusion  may  also  be  prepared  by  macerating  the  valerian  with 
a  pint  of  boiling  water,  for  2  hours,  in  a  covered  vessel,  and  straining. 

Dr.  Mettauer^s  Aperient. 

Take  of  Aloes  (soc.) ,        .        .        .  ov. 

Bicarb,  sodium         ...._....  3xj. 

Valerian  (contused) •         •         •  .?.!• 

Water Oj. 

Comp.  spirit  of  lavender f3vj. 

IMake  an  infusion  by  maceration  or  percolation. 
Dose,  a  tablespoonful  containing  about  9  grs.  aloes,  20  of  bicarb,  of 
sodium,  and  14  of  valerian.     As  a  laxative  for  constipation,  etc. 

Ilistura  Aloes  Composita.     (I.  J.  Grahame.) 

Recommended  as  a  substitute  for  compound  decoction  of  aloes  of  the 

British  Pharmacopoeias. 

Take  of  Extract  of  liquorice i  ounce. 

Liquorice-root  in  moderately  fine  powder  lo-      " 

Carbonate  of  i^otassiuni    ....  1    drachm. 
Aloes,   myrrh,  and   saflron,  in   moderately 

fine  powder,  each  .....  IJ      " 

Compovmd  tincture  of  cardamom   .        .  6i  fluidounces. 

Distilled  water IS"  " 
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Rub  well  together  the  aloes,  myrrh,  and  carbonate  of  potassium ;  add 
the  remaining  powder,  and  mix  all  intimately.  Having  mixed  the 
water  and  compound  tincture  of  cardamom,  pour  of  this  liquid  on  the 
compound  powder  sufficient  to  dampen  it ;  pack  moderately  in  a  suit- 
able displacer,  and  having  placed  over  the  surface  a  piece  of  perforated 
filtering  paper,  pour  on  the  remainder  of  the  liquid,  and  when  it  has 
ceased  to  pass,  add  water  sufficient  to  make  the  filtrate  measure  in  all 
24  fluidounces.  A  clear,  rich,  reddish-brown  liquid.  (TransaGtions 
Md.  Col.  Pharm.,  1858.) 

Elixir  Clauderi. 


Take  of  Carbonate  of  potassium 

.     .     .     Sj. 

Aloes       

.        •        .        5ij. 

Guaiacum 

.        .         .         5ij. 

Myrrh 

.        .         .         3ij- 

Saffron 

3ij. 

Rhubarb  (contused) 

.        .        .        3ij. 

Water 

.  ,      .         fSxvnj 

Macerate  a  few  days  and  decant. 

Dose,  a  tablespoonful. 

The  concentrated  infusions,  of  which  several  are  in  common  use  in 
England,  properly  belong  to  the  class  of  fluid  extracts,  and  under  that 
head  a  recipe  will  be  found  for  infusum  cinchouse  spissatum,  of  the 
London  Pliarmacopceia. 

ParrisNs  Cide?'  Mixture. 


Take  of  Juniper  berries, 
Mustard  seed, 
Ginger,  each 
Horseradish, 
Parsley  root,  each 
Cider    . 


2  ounces. 

4     " 
1  eallon. 


Macerate  for  a  week  and  strain,  or  make  by  displacement,  adding  a 
little  alcohol  if  designed  to  be  kept  long. 

Dose,  a  wineglassful  3  times  a  day,  increased  at  discretion.  In 
dropsy. 

Physiek's  Medicated  Lye,  or  Alkaline  Solution. 


Take  of  Hickory  ashes 

Soot 

Water 

Digest  for  24  hours  and  strain. 
Dose,  a  wineglassful.     In  dyspepsia. 


oviij. 
oj- 
Cong.  J. 


PROCESSES   REQUIRING   HEAT. 

The  generation  and  application  of  heat  in  pharmacy  having  been 
specially  treated  of  as  far  as  deemed  necessary,  we  proceed  to  the  con- 
sideration of  the  galenical  preparations  in  which  the  processes  of  decoc- 
tion, evaporation,  distillation,  etc.,  are  necessary. 

Decoction,  or  boiling,  is  a  process  to  be  applied  with  care  to  vegetable 
substances  in  contact  with  water.     Although  boiling  water,  from  its 
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being  permeated  by  steam,  and  from  its  being  of  less  sj)eeific  gravity,  is 
more  penetrating  and  dissolves  many  prinei|)les  which  resist  tiie  aetion 
of  water  at  a  lower  temperatnre,  it  is,  n(;vertheless,  liable  to  disadvan- 
tages as  a  menstrnum  foi'  the  pi"e])arati(jn  of  solutions  from  ])huits  and 
parts  of  ])lants. 

The  boiling  [)oints  of  liquids,  although  constant  under  ])recisely  the 
same  circumstances,  vary  on  account  of  increased  or  diminished  utmos- 
pluM'ic  pressure,  the  greater  or  less  de])th  of  the  li(juid,  and  the  nature 
of  the  containing  vessel.  Fluids  boil  at  a  lower  temperature  and  more 
(juietly  in  vessels  "vvitli  rough  surfaces  than  in  those  which  are  polished  ; 
in  glass  vessels,  especially,  they  display  a  tendency  to  irregularity  of 
ebullition,  and  the  boiling  point  of  water,  which,  under  ordinary  circum- 
stanc^es,  is  at  212°  ¥.,  rises  sometimes  as  high  as  221°  in  a  vessel  of 
smooth  glass. 

The  boiling  points  of  infusions  rise  in  proportion  to  the  amount  of 
contained  vegetable  matter,  and  there  appears  to  be  a  diflerence  between 
the  aj)pareut  temperature  of  a  boiling  solution,  and  the  actual  heating 
or  scorching  influence  to  which  it  is  subjected  by  contact  with  the  bot- 
tom and  sides  of  the  containing  vessel.  The  steam  generated  at  the 
point  of  contact  being  under  heavy  pressure  iu  deep  vessels,  and  tem- 
perature rising  in  proportion  to  pressure,  it  may  be  supposed  at  the 
moment  of  its  formation  to  be  much  hotter  than  212°,  and  if  the  por- 
tion of  liquid  immediately  in  contact  with  the  heated  vessel  contains 
substances  in  solution  liable  to  be  burnt,  such  a  result  may  occur  during 
the  moment  consumed  in  converting  any  portion  into  steam.  In  this 
tvay  we  may  account  for  the  well  known  injurious  effect  of  boiling, 
upon  vegetable  infusions. 

Starch  is  a  proximate  principle,  present  in  a  large  number  of  vegeta- 
bles ;  being  inert  and  soluble  in  water  at  a  boiling  temperature,  it  adds 
to  the  viscidity  of  decoctions,  and  renders  them  disagreeable  to  the 
patient,  without  adding  to  their  medicinal  activity. 

The  extractive  matter  is  more  freely  soluble  in  hot  than  in  cold  water, 
but  the  boiling  temperature  applied  under  ordinary  circumstances  j^ro- 
duces  the  decomposition  of  this  and  other  vegetable  principles,  or  so 
modifies  them  as  to  impair  their  efficiency.  The  access  of  air  seems  to 
promote  this  result,  and  hence  boiling  in  a  covered  vessel  is  preferable, 
except  where  the  quantity  of  the  solution  is  to  be  reduced  by  the  proc- 
ess. In  this  case,  by  conducting  the  operation  in  a  still,  the  surface  of 
the  liquid  may  be  kept  covered  by  the  vapor,  almost  to  the  exclusion 
of  the  air. 

A  substance  called  apotheme,  or  oxidized  extractive,  is  also  deposited 
by  vegetable  solutions  on  boiling  with  access  of  air;  this  may  cany 
with  it  a  portion  of  the  active  principles,  and  should  not  be  rejected 
from  the  preparation. 

If  the  plant  under  treatment  contains  a  volatile  oil  or  other  volatile 
principle  which  it  is  desirable  to  retain  in  the  decoction,  long  boiling  is 
inadmissible,  especially  in  an  open  vessel. 

Vegetable  decoctions,  if  strained  while  hot,  generally  deposit  a  portion 
of  insoluble  matter  on  cooling,  which  may  or  may  not  contain  active 
ingredients ;  but  it  is  generally  advisable  to  retain  the  precipitate  and 
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diffuse  it  through  the  liquid,  stirring  or  shaking  it  up  before  taking 
each  dose. 

The  proximate  principle  called  vegetable  albumen,  which  is  soluble 
in  cold  water  and  alcohol,  is  coagulable  at  a  boiling  temperature,  and 
hence  is  removed  from  decoctions  on  straining  them. 

The  existence  of  starch  and  tannic  acid  together,  in  a  vegetable  sub- 
stance, forbids  the  long-continued  application  of  a  boiling  temperature, 
especially  during  exposure  to  the  air,  as  a  tannate  of  starch  is  formed 
which  is  insoluble,  and  comparatively  inert.  The  state  of  division  of 
the  drug  is  among  the  most  important  points  to  be  observed  in  preparing 
decoctions ;  if  too  coarse,  it  is  liable  to  be  imperfectly  extracted,  while, 
by  being  too  finely  divided,  it  is  rendered  difficult  to  separate  on  the 
strainer.  In  preparing  decoctions  of  the  vegetable  astringents,  the  use 
of  an  iron  or  rusted  tin  vessel  is  to  be  avoided  on  account  of  the  inky 
tannate  of  iron  being  formed. 

In  making  decoctions  the  ebullition  should  not  be  violent  or  long- 
continued,  as  simmering  answers  every  purpose  of  hard  boiling.  If  the 
drug  contains  an  essential  oil  or  other  volatile  principle,  the  vessel  should 
be  covered. 

Officinal  Decoctions^ 
Decocta,  U.  S.  P. 

Decoctum  cetrarise,  5  parts  to  100.     Tonic,  demulcent. 

Decoctum  sarsaparilla  comf>.  (see  Formula),  10  parts  to  100.     Alterative. 

The  same  course  has  been  pursued  in  the  U.  8.  Pharmacopoeia  with 
decoctions  as  with  infusions — only  two  having  been  retained. 

The  class  of  decoctions  are  prefaced  in  the  U.  S.  Pharmaeopma  with 
the  following  general  direction :  An  ordinary  decoction,  the  strength  of 
which  is  not  directed  by  the  physician,  nor  specified  by  the  Pharmaco- 
poeia, shall  be  prepared  by  the  following  formula : — 

Take  of  the  substance,  coarsely  comminuted    ...      10  parts. 
Water,  a  sufficient  quantity  to  make  ....     100     " 

Put  the  substance  into  a  suitable  vessel,  provided  with  a  cover ;  pour 
upon  it  100  parts  of  cold  water,  cover  it  well,  and  boil  for  15  minutes; 
then  let  it  cool  to  about  113°  F.,  strain  the  liquid,  and  pass  through 
the  strainer  enough  cold  water  to  make  the  product  weigh  100  parts. 

Caution. — The  strength  of  decoctions  of  energetic  or  powerful  sub- 
stances should  be  specially  prescribed  by  the  physician. 


EEMAEKS   ON   THE   DECOCTIONS. 

The  dose  of  the  decoctions  is  the  same  as  of  the  infusions,  from  fSij 
to  Oj,  or  may  be  generally  stated  at  1  pint  in  divided  portions. 

C'himaphila  and  uva  ursi  are  well  adapted  to  this  form  of  preparation, 
the  coriaceous  surface  of  the  leaves  having  a  tendency  to  resist  the  action 
of  water  at  a  lower  temperature.  The  decoction  of  senega  is  almost 
superseded  by  the  syrup,  which  is  a  far  more  agreeable  preparation, 
and  is  efficient  in  a  much  smaller  dose. 


DECOCT  UM    II  Oil  DEI.  003 

Deeoctum  ('etrarid',  U.  S,  P.     {Dccodion  of  ('ctrarid.) 

Cetrariii,  five  parts o 

Water,  a  suflicieiit  quantity 

To  make  oiio  liumlrcd  parts ](J0 

Cover  the  cetniriu,  in  u  suitable  vessel,  with  40  j)arts  of  cold  water, 
ex])ress  after  half  an  hour,  and  throw  away  the  licjiiid.  Then  boil  tin; 
cetraria  with  100  j)arts  of  water  for  half  an  hoiu',  strain,  and  add  cnon^^h 
cold  water,  thnjugh  tlie  strainer,  to  make  the  pnjduct  weigh  KJO  parts. 


Deeoctum  Sarsaparillce  Compositum,  U.  S.  P.     {Compound  Decoction  of 

Sarsaparllla.) 

Sarsaparilla,  cut  and  bruised,  ten  parts 10 

Sassafras,  in  No.  20  powder,  two  parts 2 

Guaiacanii  wood,  rasped,  two  parts 2 

Glycyrrhiza,  bruised,  two  parts 2 

Mezereuni,  cut  and  bruised,  one  part 1 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Boil  the  sarsaparilla  and  guaiacum  wood  for  half  an  hour  in  a  suit- 
able vessel  with  100  parts  of  water;  then  add  the  sassafras, glycyrrhiza, 
and  raezereum,  cover  the  vessel  well  and  macerate  for  2  hours ;  finally 
strain,  and  add  enough  cold  water,  through  the  strainer,  to  make  the 
product  weigh  100  parts. 


Deeoctum  Hordei.     {Decoction  of  Barley.) 

Take  of  Barley 2  troyounces. 

Water A  sufficient  quantity. 

Having  washed  away  the  extraneous  matters  which  adhere  to  the 
barley,  boil  it  with  half  a  pint  of  water  for  a  short  time,  and  throw 
away  the  resulting  liquid.  Then,  having  poured  on  it  4  pints  of  boil- 
ing water,  boil  down  to  2  pints,  and  strain. 

Deeoctum  hordei,  called  barley-water,  is  peculiar  in  its  mode  of 
preparation,  the  directions  requiring  that  the  decorticated  seeds,  called 
pearl  barley,  as  above,  should  be  washed  with  cold  water  to  separate 
extraneous  matters,  then  boiled  for  a  short  time  in  a  small  ]iortion  of 
water,  which  is  to  be  thrown  away  :  upon  the  seeds,  which,  by  this  process, 
are  completely  freed  from  any  unpleasant  taste,  and  are  much  swollen, 
the  remainder  of  the  water  is  poured  boiling  hot ;  it  is  now  to  be  boiled 
down  to  2  pints  and  strained.  These  directions  are  peculiar  to  the  U.  S. 
Pharmacopceia,  in  the  Ph.  Br.,  2  ounces  of  pearl  barley,  after  being 
washed  in  cold  water,  are  boiled  for  20  minutes  in  li  pints  of  water. 
Various  adjuvants  may  be  used  to  improve  the  taste  of  this,  such  as 
raisins,  figs,  or  liquorice-root,  when  not  contraindicated.  Its  use  is  as  a 
demulcent  and  nutritive  drink  in  inflammatory  and  febrile  diseases  affect- 
ing the  alimentary  canal  and  the  urinary  organs. 
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CHAPTER    IV. 

SPIBITS  AND   TINCTURES. 

Spieitus. 

ALCOHOLIC  solutions  of  essential  oils  are  usually  called  spirits  or 
essences ;  they  are  sometimes  prepared  by  distilling  alcohol  from 
the  fresh  herb^  which  thus  gives  up  its  essential  oil,  and  on  condensation 
retains  it  in  solution.  In  the  edition  of  the  Pharmacopoeia  for  1870 
this  method  of  making  the  spirits  lavand.  and  nutmegs  was  dropped. 
This  is  to  be  regretted,  as  the  spirits  obtained  by  distillation,  as  has 
been  already  observed,  are  much  more  free  from  resinous  and  tere- 
biuthiuate  flavor  than  those  made  by  solution.  They  are  also  prepared 
by  dissolving  the  oil  directly  in  alcohol,  as  in  the  spiritus  menthse 
piperitse,  spiritus  menthse  viridis,  called  essences  of  peppermint  and 
spearmint,  and  spiritus  camphorse.  For  the  preparation  of  all  spirits 
by  solution,  fresh  volatile  oils  ought  to  be  selected  to  impart  the  flavor 
in  its  purity;  old  resiuified  oils  should  be  rejected  for  this  purjDOse,  or, 
if  used,  should  be  purified  by  redistillation,  with  the  previous  addition 
of  a  little  water.  The  greater  portion  of  the  class  spiritus  are  merely 
solutions  of  the  essential  oil  in  alcohol. 

In  the  edition  of  the  Pharmacopeia  for  1860,  several  preparations 
were  added  to  this  series  which  were  formerly  classed  among  the  chem- 
icals. Spiritus  cethei'is  compositus,  spiritus  cetheris  nitrosi,  spiritus  am- 
monice,  spiritus  ammonice  aromaticus,  and  spiritus  chloroformi,  are  of 
this  description.  The  reader  is  referred  to  the  chemical  part  of  this 
work  for  a  description  of  these.  The  following  syllabus  displays  those 
which  do  not  belong  to  any  chemical  series. 

Syllabus  of  Spirits,  U.  S.  P. 


Officinal  Name. 

Composition. 

Properties. 

Spiritus  setheris 

Ether,  30  parts,  alcohol,  70  parts 

DifRisible,  stimulant. 

Spiritus  setheris  com- 

Ether, 30  parts,  alcohol,  67  parts,  ethe- 

Carminative, sedative. 

positus 

real  oil,  3  parts 

Spiritus  setheris  nitrosi 

Containing  5  per  cent,  of  nitrous  ether 

Diaphoretic. 

Spiritus  ammonise 

10  per  cent,  by  weight  of  gas 

Stimulant. 

Spiritus  ammonise  aro- 

Carbonate and  water  of  ammonia,  with 

Stimulant,      carmina- 

maticus 

aromatics 

tive. 

Spiritus  anisi 

01.  anisi,  10  parts,  alcohol,  90  parts 

Carminative. 

Spiritus  aurantii 

01.  aurantii  corticis,  6  parts,  alcohol, 
94  parts 

Flavoring. 

Spiritus  camphorse 

Camphor,  10  parts,  alcohol,  70  parts. 

Antispasmodic,   nerv- 

water, 20  parts 

ous,  stimulant. 

Spiritus  chloroformi 

10  per  cent,  chloroform 

Carminative. 

Spiritus  cinnamomi 

Oil  of  cinnamon,  10  parts,  alcohol,  90 

Aromatic,       carmina- 

parts 

tive. 

Spiritus  frumenti 

Containing  50  to  58  per  cent,  of  alcohol 
by  volume 

Stimulating. 
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Syllabus  of  Si'iiuts,  U.  S.  P — (Cojiiinued). 


Officinal  Name. 


Spiritus  gaulthei'ia 

Spiritus  juniperi 

Spiritus  juniperi  com- 
positus 

Splritu.s  lavandulaj 

Tinctura    lavandulse 
compositus 


Spiritus  limonis 

Spiritus  meuthse    pi- 
peritse 

Spiritus  menthse    vi- 
ridis 

Spiritus  myrcise 


Spiritus  myristicse 

Spiritus  odoratus 
(Cologne  water) 


Spiritus  vini  gallici 


Composition. 


Oil  of  gaultlieria,  3  parts,  alcohol,  97 

parts 
Oil   of  juniper,    3   parts,   alcoiiol,  07 

parts 
Oil  of  juniper,  10  i)arts,  oil  of  caraway, 

1  part,  oil  of  fennel,  1  part,  alcohol, 
3()U0  parts,  water,  suflicient  to  make 
50(10  parts 

Oil  of  lavender  flowers,  3  parts,  alco- 
hol, 97  parts 
Oil  of  lavender,  8  parts,  oil  of  rosemary, 

2  parts,  cinnamon  in  coarse  powder, 
18  parts,  cloves,  4  parts,  nutmegs,  10 
parts,  red  saunders  in  coarse  powder, 
8  pnrts,  alcohol,  680  parts,  water,  270 
parts,  diluted  nlcohol,  sufficient  to 
make  1000  parts 

Oil  of  lemon,  6  parts,  lemon  peel, 
freshly  grated,  4  parts,  alcohol,  to 
make  100  parts 

Oil  of  peppermint,  10  parts,  pepper- 
mint in  coarse  powder,  1  part,  alco- 
hol, sufficient  to  make  100  parts 

Oil  of  spearmint,  10  parts,  spearmint, 

1  part,  alcohol,  sutHcient  to  make 
100  parts 

Oil  of  myrcia,  16  parts,  oil  of  orange 
peel,  1  part,  oil  of  pimento,  1  part, 
alcohol,  1000  parts,  water,  782  parts 
=  1800  parts 

Oil  of  nutmeg,  3  parts,  alcohol,  97 
parts 

Oil  of  bergamot,  16  parts,  oil  of  lemon, 
8  parts,  oil  of  rosemary,  8  parts,  oil 
of  lavender  flowers,  4  parts,  oil  of 
orange  flowers,  4  parts,  acetic  ether, 

2  parts,  water,  158  parts,  alcohol,  800 
parts  =  1000  parts 

Containing  46  to  55  per  cent,  of  alcohol. 


Properties. 


Flavoring. 

('arm! native,  diuretic. 

Carminative,  diuretic. 

Stimulant,  aromatic. 

Stimulant,     aromatic, 
carminative. 


Flavoring. 
Carminative. 
Carminative. 
Stimulant. 

Carminative. 
Stimulant,  perfume. 

Stimulatino:. 


The  uses  of  this  class  are  familiar  to  most ;  they  are  chiefly  used  as 
flavoring  ingredients  of  various  preparations,  and  this  use  is  also  con- 
nected in  some  cases  Avith  medical  properties.  Comp.  spirit  of  juniper 
is  a  close  approximate  to  Holland  gin,  and  may  take  the  place  of 
Schiedam  8ohnap])s  as  a  stimulating  diuretic.  The  other  spirits  are 
mostly  the  kind  of  stimulants  conveniently  designated  as  carminatives. 

The  simple  spirit  of  lavender  prepared  by  distillation  is  one  of  the 
most  pleasant  of  perfumes.  That  made  by  solution  from  the  recipe  to 
be  given  hereafter  is  dependent  on  the  freshness  and  fine  quality"  of  the 
oil  for  its  value  as  a  perfume.  The  cultivated  or  garden  lavender  yields 
a  much  better  oil  than  the  common  wild  plant;  the  finest  quality  oil  of 
garden  lavender  comes  from  England,  and  commands  a  high  price.  The 
next  in  quality  is  of  French  origin,  distilled  by  A.  Chhis,  and  is  some- 
what cheaper,  though  not  identical  in  flavor. 
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The  only  prej)arations  of  this  series  which  are  much  prescribed  are 
compound  spirit  of  lavender  and  spirit  of  camphor.  The  former  is  very 
often  directed  by  practitioners  as  a  flavoring  and  coloring  ingredient  in 
prescriptions.  The  choice  of  saunders  as  the  coloring  agent  is,  how- 
ever, unfortunate,  from  tlie  resinous  deposit,  which  is  apt  to  separate  by 
dilution  with  water  and  on  long  standing.  Cochineal  is  a  much  brighter 
and  handsomer  coloring  ingredient,  and  the  compound  tincture  of  car- 
damom is,  on  that  account,  to  be  preferred  to  the  lavender  compound  as 
a  coloring  ingredient  in  solutions  and  mixtures.  Spirit  of  camphor  is 
made  by  solution  of  the  camphor  in  alcohol ;  it  is  ill  adapted  for  internal 
use,  owing  to  its  precipitating  on  being  added  to  water.  The  dose,  when 
properly  suspended,  is  20  drops. 

Working  Formulas  from  U.  S.  P. 

Spiritus  Anisi,  U.  S.  P.     (Spirit  of 'Anise.) 

Oil  of  anise,  ten  parts 10 

Alcohol,  ninety  parts 90 

To  make  one  hundred  parts 100 

Mix  them. 

Spiritus  Auraniii,  U.  S.  P.     (Spirit  of  Orange.) 

Oil  of  orange  peel,  six  parts 6 

Alcohol,  ninety-four  parts 94 

To  make  one  hundred  parts 100 

Mix  them. 

Spiritus  Camphorce,  U.  S.  P.     (Spirit  of  Camphor.) 

Camphor,  ten  parts 10 

Alcohol,  seventy  parts 70 

Water,  twenty  parts 20 

To  make  one  hundred  parts 100 

Dissolve  the  camphor  in  the  alcohol,  add  the  water,  and  filter  through 
paper. 

Spiritus  Clnoiamomi,  U.  S.  P.     (Spirit  of  Cinnamon.) 

Oil  of  cinnamon,  ten  parts 10 

Alcohol,  ninety  parts 90 

To  make  one  hundred  parts 100 

Mix  them. 

Spiritus  Chloroformi,  U.  S.  P. 

Purified  chloroform,  ten  parts       .         .         .        .        .        .        ,10 

Alcohol,  ninety  parts 90 

To  make  one  hundred  parts 100 
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Spiritus  Gaidtherm,  U.  8.  P.     {Spirit  of  GauUheria.) 

Oil  of  gaultheria,  three  parts 3 

Alcohol,  ninety-seven  parts 97 

To  make  one  hundred  parts 100 

Mix  them. 

Spiritus  Juniperi,  U.  S.  P.     {Spirit  of  Juniper.) 

Oil  of  juniper,  three  parts 3 

Alcohol,  ninety-seven  parts 97 

To  make  one  hundred  parts 100 

Mix  them. 

Spiritus  Juniperi  Compositus,  U.  S.  P.     {Compound  Spirit  of  Juniper.) 

Oil  of  juniper,  ten  parts 10 

Oil  of  caraway,  one  part 1 

Oil  of  fennel,  one  part 1 

Alcohol,  three  thousand  parts 3000   • 

Water,  a  sufficient  quantity 

To  make  five  thousand  parts .  5000 

Dissolve  the  oils  in  the  alcohol,  and  gradually  add  enough  water  to 
make  the  product  weigh  5000  parts. 

Spiritus  LavandulcB,  U.  S.  P.     {Spirit  of  Lavender^ 

Oil  of  lavender  flowers,  three  parts 3 

Alcohol,  ninety-seven  jjarts 97 

To  make  one  hundred  parts 100 

Mix  them. 


Tinctura  Lavandulae  Composita,  U.  S.  P.     {Compound  Tincture  of 

Lavender^ 
{Spiritus  LavandulcB  Compositus,  Pharm.,  1870.) 


Oil  of  lavender,  eight  parts  . 
Oil  of  rosemar}^,  two  parts  . 
Cinnamon,  in  coarse  powder,  eighteen  parts 

Cloves,  four  parts 

Nutmeg,  ten  parts 

Red  Saunders,  in  coarse  powder,  eight  parts 
Alcohol,  six  hundred  and  eighty  parts 
Water,  two  hundred  and  seventy  parts 
Diluted  alcohol,  a  sufficient  quantity 


2 

18 

4 

10 

8 

680 

270 


To  make  one  thousand  parts 1000 

Dissolve  the  oils  in  the  alcohol  and  add  the  water.  Crush  the  nut- 
meg in  a  mortar,  mix  it  with  the  cinnamon,  cloves,  and  red  saunders, 
and  reduce  tlie  mixture,  by  grinding,  to  a  coarse  (No.  20)  po^^■der. 
Moisten  the  mixture  with  a  sufficient  quantity  of  the  alcoholic  solution 
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of  the  oils,  pack  it  firmly  in  a  cylindrical  percolator,  gradually  pour 
upon  it  the  remainder  of  the  alcoholic  solution,  and  afterward,  diluted 
alcohol,  until  1000  parts  of  tmcture  are  obtained. 

Spiritus  Limonis,  U.  S.  P.     {8pirit  of  Lemon.)     [Essence  of  Lemon.) 

Oil  of  lemon,  six  parts 6 

Lemon  peel,  freshly  grated,  four  parts 4 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Dissolve  the  oil  of  lemon  in  90  parts  of  alcohol,  add  the  lemon  peel, 
and  macerate  for  24  hours ;  then  filter  through  paper,  adding  through 
the  filter  enough  alcohol  to  make  the  spu'it  weigh  100  parts. 

Spiritus  Menthce  Piperitce,  U.  S.  P.     {Spirit  of  Peppermint.)     {Essence 

of  Peppermint.) 

Oil  of  peppermint,  ten  parts 10 

■  Peppermint,  in  coarse  powder,  one  part 1 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Dissolve  the  oil  of  peppermint  in  90  parts  of  alcohol,  add  the  pepper- 
mint, and  macerate  for  24  hours ;  then  filter  through  paper,  adding 
through  the  filter  enough  alcohol  to  make  the  spirit  weigh  100  parts. 

Spiritus  Menthce  Vi7'idls,  U.  S.  P.     {Spirit  of  Spearmint.)     {Essence  of 

Spearmint.) 

Oil  of  spearmint,  ten  parts .10 

Spearmint,  in  coarse  powder,  one  part 1 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Dissolve  the  oil  of  spearmint  in  90  parts  of  alcohol,  add  the  spear- 
mint, and  macerate  for  24  hours;  then  filter  through  paper,  adding 
through  the  filter  enough  alcohol  to  make  the  spirit  weigh  100  parts. 

Spiritus  Myrcioe,  U.  S.  P.     {Spirit  of  Myrcia.)     {Bay  Rum.) 

Oil  of  myrcia,  sixteen  parts 16 

Oil  of  orange  peel,  one  part 1 

Oil  of  pimento,  one  part 1 

Alcohol,  one  thousand  parts 1000 

Water,  seven  hundred  and  eighty-two  parts        ....     782 

To  make  eighteen  hundred  parts 1800 

Mix  the  oils  with  the  alcohol,  and  gradually  add  the  water  to  the 
solution.  Set  the  mixture  aside,  in  a  well-stopped  bottle,  for  8  days, 
then  filter  through  paper,  in  a  well-covered  funnel. 
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Soiritus  Myristicop,  U.  S.  P.    {Spirit  of  Nutmeg.)    {Essence  of  Kutnv^f/.) 

Oil  of  nutmeg,  three  parts 3 

Alcohol,  ninety-seven  parts 07 

To  make  one  hundred  parts 100 

Mix  them. 

Tinctures. 

The  consideration  of  the  process  of  percolation  has  prepared  the  stu- 
dent to  enter  upon  those  galenical  solutions  in  the  prej^aration  of  Avhich 
it  is  employed.  Prominent  among  these,  as  the  most  numerous  and 
most  varied,  is  the  class  of  tinctures  called  by  the  French  alcoolatures. 

The  study  of  these  and  other  galenical  solutions  is  less  attended  to  by 
students  than  their  importance  demands  ;  in  some  respects,  a  kno^A'ledge 
of  pharmaceutical  preparations  is  more  important  than  a  familiarity  with 
the  drugs  themselves.  It  is  the  preparations  that  enter  into  the  pre- 
scriptions of  the  physician  almost  exclusively  ;  he  should  be  acquainted 
not  only  with  their  doses,  but  with  their  proper  therapeutical  and  phar- 
maceutical adaptations,  as  modified  by  the  menstrua  employed  in  their 
preparation,  by  their  degree  of  concentration^  their  miscibility  with  otlier 
liquids,  and  their  other  physical  peculiarities. 

With  a  view  to  conveying  this  knowledge,  as  far  as  practicable,  the 
present  chapter  is  devoted  to  the  consideration  of  the  tinctures  officinal 
in  the  U.  S.  Pharmacopoeia,  and  those  unofificinal  tinctures  wliich  are 
commonly  used  in  this  country. 

Tinctures  invariably  contain  alcohol,  generally  more  or  less  diluted, 
as  the  vehicle  for  their  active  ingredients. 

Alcohol,  as  officinal  in  the  Pharmacopxxia,  is  a  colorless,  limpid,  very 
volatile  liquid,  of  a  peculiar  penetrating  odor,  and  burning  taste,  having 
a  sp.  gr.  of  .820.  Its  chief  impurities,  as  found  in  commerce,  are  as 
follows :  Water,  which  increases  its  specific  gravity  in  the  ratio  of  its 
proportion ;  fusel  oil,  a  constituent  of  whiskey,  which,  being  volatile, 
though  less  so  than  alcohol,  is  generally  imperfectly  separated  in  the  dis- 
tillation ;  this  may  be  detected,  by  its  imparting  the  peculiar  odor  of 
whiskey  to  the  alcohol,  and  particularly  by  the  odor  left  on  the  hand, 
after  the  alcohol  has  evaporated  from  it :  and  occasionally  coloring  matter, 
derived  from  the  casks  in  which  it  is  kept. 

For  a  description  of  the  mode  of  manufacture  and  chemical  characters 
of  alcohol  the  reader  is  referred  to  Part  IV.,  where  it  is  treated  of  as  a 
product  of  fermentation. 

Alcohol,  of  .820  sp.  gr.,  contains  94  per  cent,  of  pure  or  absolute 
alcohol  by  volume ;  it  is  an  excellent  solvent  for  a  large  number  of 
vegetable  substances,  as  resins,  camphor,  benzoic  acid,  tannic  acid,  the 
balsams,  grape  sugar,  the  vegetable  alkalies,  castor-oil,  also  for  some 
inorganic  substances,  as  iodine,  chloride  of  iron,  carbonate  and  muriate 
of  ammonia,  caustic  potassa  and  soda,  nearly  all  deliquescent,  and  a  few 
other  salts.  It  mixes  freely  in  all  proportions  with  water,  ether,  acetic 
acid,  and  most  of  the  essential  oils,  and  reacts  with  several  acids,  forming 
ethers. 
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Besides  its  extensive  solvent  powers,  qualifying  it  for  so  many  uses  in 
pharmacy,  it  is  a  most  convenient  antiseptic,  effectually  preventing  fer- 
mentation in  organic  solutions  to  which  it  is  added. 

By  the  low  temperature  at  which  it  evaporates,  it  is  well  suited  to  the 
preparation  of  concentrated  medicines  requiring  evaporation. 

In  connection  with  these  valuable  physical  properties,  it  has  important 
therapeutical  relations.  Alcohol  is  a  powerful  arterial  stimulant ;  even 
in  small  quantities  it  produces  fullness  of  pulse,  and  a  general  excitant 
influence  on  the  system  ;  and  hence  the  tinctures,  esjjecially  those  given 
in  large  doses,  should  not  be  used  in  the  treatment  of  inflammatory  dis- 
eases, and  should  be  employed  with  prudence  in  all  chronic  cases,  lest 
the  contmual  stimulus  derived  from  the  alcohol  they  contain  should  lead 
to  the  habitual  use  of  intoxicating  drinks. 

The  use  of  strong  alcohol  in  the  preparation  of  tinctures  is  confined 
to  a  comparatively  small  number,  chiefly  such  as  contain  a  considerable 
proportion  of  essential  oil,  of  resin,  or  of  resinoid  princij)les.  These 
constitute  the  first  class  in  the  syllabi  which  follow. 

Diluted  Alcohol — Alcohol IHlutam,  U.  S.  P. — This  is  more  extensively 
employed  than  the  foregoing  as  a  menstruum  for  tinctures ;  it  consists 
of  ecpml  parts  by  weight  of  alcohol  and  water ;  its  sp.  gr.  is  .928.  Con- 
taining water,  tlie  great  natural  solvent,  in  so  large  a  proportion,  this 
liquid  is  capable  of  extracting  from  plants,  gum,  extractive  matter, 
vegetable  albumen,  and  most  coloring  matters  which  are  soluble  in  that 
menstruum,  and,  to  a  certain  extent,  resinous  matters,  essential  oils,  and 
vegetable  alkalies,  soluble  in  alcohol ;  also  sugar  and  tannic  acid,  soluble 
in  both. 

It  has  been  supposed  that  the  affinity  for  each  other  of  the  two  ingre- 
dients in  this  liquid  interferes  somewhat  with  the  solvent  powers  of  each  ; 
so  that  substances  wholly  insoluble  in  water  would  not  be  so  thoroughly 
extd'acted  by  a  given  quantity  of  diluted  alcohol,  as  by  half  the  quantity 
of  strong  alcohol ;  and  so  in  the  case  of  substances  insoluble  in  alcohol, 
they  would  not  be  so  thoroughly  extracted  by  the  mixture  as  by  water 
alone  ;  but,  according  to  the  experiments  of  M.  Jacques  Personne,  pub- 
lished in  the  Amer.  Jour,  of  Pharm.,  vol.  xviii.,  pp.  21,  103,  the  reverse 
of  this  is  the  fact,  and  a  mixture  of  alcohol  and  water  is  stated  to  be  a 
better  solvent  of  tlie  resinous  and  extractive  principles  of  plants,  than 
the  same  quantity  of  these  two  liquids  separately  employed. 

Whatever  may  be  the  truth  in  theory,  diluted  alcohol  is  found  in 
practice  to  answer  a  good  purpose ;  furnishing  tinctures  which  are 
reasonably  permanent,  at  the  same  time  that  they  are  less  stimulating 
than  those  made  with  strong  alcohol,  and  are  generally  miscible  with 
aqueous  solutions  without  any  portion  of  their  active  principles  pre- 
cipitating. 

Several  observers  have,  hoAvever,  directed  attention  to  the  deposits 
universally  occurring  in  tinctures  after  long  standing,  and  the  conclu- 
sion has  been  reached,  by  experiment,  that  these  generally  contain  ap- 
preciable quantities  of  the  active  ingredients  of  the  preparations. 

There  are,  no  doubt,  advantages  gained  by  varying  the  proj^ortions 
of  water  and  alcohol  to  suit  particular  drugs. 

There  are  several  preparations  officinal  in  the  Pharmacopoeia  which 
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are  exceptions  in  the  proportion  of  alcohol  contained  in  them.  The 
infusion  of  digitalis,  and  compound  infusion  of  gentian,  as  before  stated, 
are  rendered  permanent  by  small  quantities  of  alcohol  added  to  them,  or 
by  being  made  with  very  weak  diluted  alcohol. 

The  numerous  fluid  extracts  are  made  with  varied  proportions  of 
alcohol,  glycerin,  and  water  in  extracting  the  drugs,  and  also  with  a 
suitable  proportion  of  alcohol  and  glycerin  added  for  its  antisei^tic  prop- 
erties. 

In  the  last  edition  of  the  United  States  Pharmacopoeia,  a  change 
which  was  commenced  in  the  preceding  edition  has  been  more  fully 
carried  out,  much  to  the  gratification  of  many  pharmacists  who  felt  the 
controlling  authority  of  the  Pharmacopoeia,  and  yet  were  well  assured 
that  menstrua  of  different  alcoholic  strengths  were  required  to  properly 
extract  the  active  principles  of  the  various  drugs  directed  in  the 
formulas. 


The  Officinal  Tinctuees,  Classified  for  Study.     (See  Formu- 
las and  Comments.) 

Tincturce,  U.  S.  P.,  1860. 

Group  1. — Narcotics,'^  sedatives,  etc.     With  diluted  alcoliol.     Proportions,  from  10 
to  20  per  cent,  of  the  drug.     Dose,  10  drops  to  fgij. 


Officinal  Name. 

Med.  Properties. 

Dose. 

Remarks. 

Tinctura  belladonnse 

Narcotic 

20  to  30  drops 

From  the  leaves. 

Tinctura  stramonii 

Narcotic 

20  to  30  drops 

Made  from  the  seeds. 

Tinctura  conii 

Alterative,  narcotic 

30  to  60  drops 

Misnamed  tinct.  cicutse. 

Tinctura  hyoscvami 

Narcotic,  laxative 

30  to  60  drops 

From  the  leaves. 

Tinctura  digitalis 

Diuretic,  sedative 

10  to  20  drops 

From  English  leaves 
of  second  year. 

Tinctura  scillse 

Emetic,  diuretic,  etc. 

10  to  30  drops 

See  A  ceium  scillce. 

Tinctura  colchici 

Diuretic,  etc. 

20  drops  to  f5J 

From  the  seeds.  See 
Vina  and  Aceta. 

Tinctura  lobeliae 

Emetic,  narcotic 

f  g'ss  to  fgj 

Emetic  dose,  f.^ss. 

Tinctura  sanguinarite 

Alcohol  2  parts,  Avater 

f  3SS  to  f3j 

Emetic  dose,  f^ss. 

1  part  menstruum 

The  first  group  of  tinctures  are  all  made,  with  two  exceptions,  in  the 
proportion  of  15  parts  of  the  drug  to  100  of  tincture;  they  are  easy  of 
preparation  by  percolation,  the  herbs  usually  yielding  their  active  prin- 
ciples and  coloring  matter  before  the  M-hole  amount  of  menstruum  has 
passed.  Stramonium  and  colchicum  tinctures  are  made  of  the  powdered 
seeds  :  the  former  is  remarkable  for  having  a  peculiar  green  or  fluorescent 
appearance  when  seen  by  reflected  light,  though  very  clear  and  of  a 
decided  brown  color  by  transmitted  light. 

The  majority  of  them  are  narcotics,  and  are  given  in  the  dose  of  from 
20  to  60  drops.  Considered  therapeutically  the  five  first  named  in  the 
table  form  a  very  natural  group ;  the  remaining  four  have  fewer  points 
of  resemblance,  and  several  cannot  be  classed  with  narcotics  without 
doing  some  violence  to  their  true  position.     The  tincture  of  digitalis  is 

*  See  Group  2,  and  Galenical  Preparations  of  Opium. 
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not  only  peculiar  in  its  therapeutical  action,  but  forms  an  exception  in 
the  dose,  which  should  not  exceed  10  to  20  drops. 

Group  2. — Narcotics,  sedatives,  etc.     With  strong  alcohol.     Doses,  5  to  10  drops. 


Officinal  Name. 

Proportions. 

Dose. 

Medical  Properties. 

Tinctura  aconiti  radicis 
Tinctura  nucis  vomicae 
Tinctura  veratri  viridis 
Tinctura  cannabis 

40  parts  to  100  tinct. 
2  parts  ext.  to  100  tinct. 
50  parts  to  100  tinct. 
10  parts  to  100  tinct. 

gtt.  V  to  X 
gtt.  V  to  XV 
gtt.  V  to  XV 
gtt.  V  to  XX 

Nervous  sedative. 
Nervous  stimulant. 
Arterial  sedative. 
Cerebral  stimulant. 

Tinctures  of  the  second  group  are  among  the  most  powerful  liquid 
preparations  in  use.  They  require  the  utmost  care  in  percolating  the 
several  drugs,  that  the  process  shall  proceed  so  slowly  and  so  com- 
pletely as  to  extract  the  active  principles  from  the  large  amounts  pre- 
scribed. 

These  tinctures  should  be  generally  diluted  in  prescription,  rather 
than  prescribed  singly,  except  where  the  patient  or  nurse  has  experience 
and  care  in  dropping.  It  is  needless  to  remind  the  reader  that  these 
tinctures  are  powerful  jwisons,  though  the  tincture  of  veratrum  viride 
is  perhaps  not  unfrequently  taken  in  doses  much  larger  than  that  indi- 
cated above. 


Group  3. — Chiefly  stimulants  and  aromatics.     Doses,  generally  from  f^j  to  fjij.  Made 
of  A^arying  proportions  with  diluted  alcohol. 


Officinal  Name. 

Proportions. 

Dose. 

Med.  Properties,  etc. 

Tinctura  Valerianae 

20  pts.  to  100 

m 

Tonic,  antispasm. 

Tinctura  serpentarise 

10  pts.  to  100 

f3ij 

Stimulant,  tonic. 

Tinctura  cubebse 

10  pts.  to  100 

f^ij 

Stimulant  diuretic. 

Tinctura  cantharidis 

5  pts.  to  100 

gtt.  XX 

do.  to  be  diluted. 

Tinctura  capsici 

5  pts.  to  100 

f.^j 

do.  to  be  diluted. 

Tinctura  cinnamomi 

10  pts.  to  100 

m 

Aromat.  adjuvant. 

Tinctura  cardamomi 

15  pts.  to  100 

f  cardamom  20  pts.  ] 

1  cinnamon  20  pts. 

i-3i 

Aromat.  adjuvant. 

Tinctura     cardamomi 

J  caraway  10  pts.       |-  to  1000 

fgss 

Aromat.  adjuvant. 

comp. 

cochineal  5  pts.      | 
glycerin  60  pts.      J 

Tinctura  arnicse  florum 

20  pts.  to  100  1  ^^7^^°)  2  P^^-    } 
^                  i  water  1  p.         j 

Used  externally. 

Tinctura  arnicse  radicis 

10  pts.  to  100 

Used  externally. 

The  third  group  has  less  points  of  resemblance  among  its  members 
than  either  of  the  others.  Tinctures  of  valerian  and  serpentaria  may 
be  substituted  by  the  corresponding  fluid  extracts.  Tincture  of  cubebs 
is  rarely  used,  the  oleoresin  being  adapted  to  the  form  of  lozenge  and 
of  mixture.  Tincture  of  cantharides,  which  is  much  prescribed  as  an 
addition  to  preparations  for  the  hair,  to  the  growth  of  which  it  is  an 
admirable  stimulant,  is  now  made  with  strong  alcohol.     Tincture  of 
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arnica  Qnd.  arnica  roof,  which  latter  is  a  new  officinal,  is  often  made  with 
strong  alcohol,  which  has  the  advantage,  in  view  of  its  use  external] v, 
of  less  color,  and  more  powerful  stimulating  properties.  The  use  of 
diluted  alcohol  in  the  P/m/'macoixr/a  should,  of  course,  be  complied  with, 
out  of  respect  to  the  national  standard,  and  for  the  sake  of  uniformity. 
Three  tinctures  of  this  group  are  all  used  for  the  same  purposes,  as 
adjuvants  to  other  medicines,  in  extemporaneous  solutions  and  mixtures. 
The  compound  tincture  of  cardamom  is  a  very  elegant  one  for  this  pur- 
pose. In  the  late  edition  of  the  Pha7'macopa;ia  this  has  been  improved 
by  the  substitution,  for  raisins  or  honey,  which  were  formerly  introduced 
as  a  sweetening  ingredient,  of  glycerin,  which,  besides  being  added  with 
more  facility,  does  not  interfere  with  the  permanence  of  the  rich  color, 
which  is  one  of  the  great  recommendations  of  this  adjuvant. 


Group  4. — These  are  made  with  alcohol  of  different  strengths.  They  are  generally 
quite  incompatible  with  salts  of  iron,  forming  inky  solutions.  They  are  all  astriiKjents 
or  Ionics,  or  both.     Doses,  from  f^j  to  fjij. 


Officinal  Name. 

Proportions. 

Dose. 

Medical  Properties. 

Tinctura  gallse 
Tinctura  catechu     . 
Tinctura  kino 
Tinctura  krameri^e 
Tinctura  cinchonse  . 
Tinctura  cinchonse  comp. 
Tinctura  calumbse  . 
Tinctura  gentianse  comp. 
Tinctura  quassise 
Tinctura  humuli     . 

20  parts  to  100     . 
12  parts  to  100     . 
10  parts  to  100     . 
20  parts  to  100     . 
20  parts  to  100     . 
10  parts  to  100     . 
10  parts  to  100     . 
8  .parts  to  100     . 
10  parts  to  100     . 
20  parts  to  100     . 

p.. 

Astringent. 

Astringent. 

Astringent. 

Astringent. 

Tonic. 

Tonic,  aromatic  (Huxham's). 

Tonic. 

Tonic,  aromatic. 

Tonic. 

Tonic,  sedative. 

In  this  group  the  tonic  and  astringent  preparations  are  appropriately 
associated,  though  differing  among  themselves.  The  tinctures  of  quassia 
and  columbo  are  sui  geUeris  in  containing  no  astringent  principle.  The 
dose  of  these  will  be  observed  to  be  larger  than  of  the  previous  groups, 
ranging  from  2  fluidrachms  to  |^  a  fluidounce. 

Tinctures  of  kino  and  catechu  are  very  popular  astringents,  but  liable 
to  gelatinize  by  age,  particularly  the  first  named,  on  which  account  the 
Pharmacopoeia  of  1870  directed  that  only  half  a  pint  should  be  made 
at  once.  In  the  late  edition,  the  proportions  of  alcohol  and  water  are 
varied  to  meet  this  difficulty,  doubtless  as  the  result  of  experiments. 

Of  this  group,  Huxham's  tincture  of  cinchona  holds  preeminence  as 
a  popular  tonic,  though  it  and  the  simple  tincture  of  (yellow)  cinchona, 
a  most  unsightly  preparation,  are  both  being  superseded  in  many  circles 
by  the  more  elegant  "  elixirs  of  bark,"  recently  introduced.  It  should 
also  be  noticed  that  both  the  simj^le  and  compound  tinctures  are  now 
made  with  alcohol  in  greater  proportions  than  in  ordinary  tinctures, 
and  that  both  the  saffi^on  and  red  saunclers  have  been  omitted  from  the 
compound  tincture;  the  change  in  menstruum  is  in  accord  with  the 
opinion  of  pharmacists  of  great  experience  and  good  judgment. 
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Group  5. — With  diluted  alcohol :  cathartics  and  stomachics.    Doses,  f^j  to  f^ss. 


Officinal  Name. 


Tlnctura  hdlebori 
Tinctura  jalapce. 

Tinctura  rliei    . 


Tinctura  rhei  et 
senncB 


Tinctura  aloes 


Proportions. 


§ij  to  Oj 

r....  ,     r\-    f  alcohol,    2   parts, 
3"J  t«  Oj  i  water,  1  part. 
j  Ehubarb,  12  parts  to  100  " 
(  Cardamon,  2  parts  to  100 
f  Rhubarb  ^ss 

Senna  ,^j 
J  Coriander  ^ss 
1  Fennel  gss 

Liquorice  gr.  xv 
[  Raisins  ^iij 

Soc.  aloes,  10  parts      \  alco.  f^iv 

Ext.  liquorice,  10  pts.  /  water  f3xij 


to  Oiss 


Dose. 


fa 
m 

fgss 
f^ss 
fsss 


Medical  Properties,  etc. 


Emmenagogue,  cathart. 
Cathartic  used  in  com- 
bination. 

Tonic,  cathartic. 


Carminative,   laxative. 
(Warner's  Cordial.) 


Cathartic. 


Tinctures  of  hellebore  and  of  jalap  are  rarely  prescribed,  especially  the 
latter,  which  is  not  miscible  with  aqueous  liquids  without  precipitation. 
They  have  both  been  omitted  in  the  late  revision. 

Two  compound  tinctures  of  rhubarb,  which  were  officinal  in  the  older 
Pharmacopoeias,  have  been  omitted  from  the  late  edition,  as  also  the  tinct- 
ure of  senna  and  jalap ;  they  were  little  prescribed. 

The  tincture  of  rhubarb  and  senna  is  directed  to  be  made  by  macera- 
tion, but,  with  the  exception  of  the  raisins,  which  should  be  separately 
macerated  in  the  tincture,  the  ingredients,  if  properly  powdered  and 
mixed,  are  well  adapted  to  displacement.  This  has  also  been  omitted  in 
the  late  revision. 

Tincture  of  aloes  is  so  very  disgusting  that  few  physicians,  with  due 
regard  for  their  patients,  will  inflict  it  upon  them,  especially  as  vinum 
aloes  is  so  superior  to  it.  Several  infusions  containing  aloes  are  given 
under  the  head  of  Unofficinal  Infusions. 

The  doses  named  in  the  tables  may  be  considered  as  average  adult 
doses ;  it  is  impossible  to  state  their  variations  in  a  syllabus. 

Group  6. — Resinous  tinctures,  made  with  strong  alcohol,  incompatible  with  aqueous 
liquids.     Doses,  f^ss  to  f^ij. 


Officinal  Name. 

Proportions. 

Dose. 

Medical  Properties. 

Tinctura  myrrhse  . 

20  parts  to  100      . 

iX) 

A  stringent,  emmenagogue. 

Tinctura    aloes    et 
myrrhse 

{  M vrrh  }  ^^  1^^^'^^  ^^^^^  *°  ^^^ 

f3J 

j  Laxative,  emmenagogue. 
\      (Elixir  proprietatis.) 

Tinctura  guaiaci    . 

20  parts  to  100      . 

f.^i) 

Alterative,  diaphoi-etic. 

Tinctura  asafcetida . 

20  parts  to  100       . 

f^j 

Antispasmodic. 

Tinctura  castorei 

SjtoOj          .         .         .         . 

f^ss 

A  ntispasmodic. 

Tinctura  lupulince    . 

gijtoOj        .         .         .         . 

iXi 

Tonic,  narcotic. 

Tinctura  tolutanse  . 

10  parts  to  100      . 

f^ss 

Stimulant,  expectorant. 

Tinctura  benzoini  . 

20  parts  to  100      . 
f  Benzoin,  12  parts  " 
1  Storax,  8  parts         ^^  -^qq 

f^ss 

Stimulant,  expectorant. 

Tinctura    benzoini 

f^ss 

/  Stimulant,  expectorant. 

comp. 

Bals.  tolu,  4  parts 

\  (See  Turlington' s Babam.) 

Aloes,  2  parts       J 

Tinctura  zingiberis 

20  parts  to  100       . 

m 

Carminative. 

VOLATILE    TINCTURES.  G75 

Tinctures  ofthisg;roup  are  all  incompatible  with  afjiicous  liquifls,  which, 
by  rciHlciriiiy  the,  resinous  iijfrredient  insoluble,  ])reci|)it:ite  it.  Notwitli- 
staiHb'nn'  this  a])j):ir(!nt  (lisa(l\'anta<i:(!,  they  may  be  added  toa(|Ueons  mi\- 
tm'es,  where  su<;ar  oi-  ^mu  are  added  as  exei])ieiits.  Some  of  the  resinous 
tiu(!tures  are  nnivh  given  on  sugar,  which  is  allowed  to  dissolve  slowly 
in  the  mouth  ;  they  may  also  be  given  in  milk. 

The  tincture  of  ginger  is  extensively  known  as  essence  of  ginger,  and 
is  one  of  the  most  j)()})ular  of  carminatives. 

Tincture  of  mi/rr/i,  is  almost  exclusively  used  in  the  conijjosition  of 
gargles  and  mouth-washes,  its  stimulant  and  astringent  propertic.'s  fitting 
it  to  these  uses.  Tincture  of  guaiac  is  remarkable  for  the  green  color 
of  the  precipitate  produced  on  its  addition  to  milk,  which  is  the  usual 
vehicle  in  wdiich  it  is  administered.  The  patient  is  apt  to  be  alarmed 
at  this  a})pearance  unless  previously  informed  of  it. 

The  solutions  of  camphor  and  essential  oils  in  alcohol  are  ])laced,  Ijy 
the  last  revision  of  the  Fharmacopoeia,  under  the  general  head  Spiritus. 

Geoup  7. — Ammoniated  or  Volatile  Tinctures,  made  \Yith  aromatic  spirit  of  ammonia. 

Tinct.  gnaiaci  ammoniata      20  parts  to  100         Stimulating  diaphoretic,         Dose,  f^j. 
"       Valerianae     "  20  parts  to  100         AntisiDasmodic,  " 

Aromatic  spirit  of  ammonia,  itself  an  admirable  stimulant  and  antacid, 
and  extensively  used  as  a  remedy  for  sick  headache,  is  used  as  a  men- 
struum in  this  class  of  tinctures ;  it  has  the  advantage,  for  the  quantity 
of  carbonate  of  ammonia  it  contains,  of  increasing  the  solubility  of 
resinous  bodies,  and  also  adding  to  their  stimulating  effects  and  com- 
parative medicinal  efficiency  in  certain  cases.  In  preparing  both  of 
these  tinctures,  the  pharmacist  should  be  careful  to  filter  with  closely 
covered  funnels. 

Volatile  tincture  of  guaiac  is  prescribed  in  gouty  aifections  with  au 
acid  diathesis. 

Volatile  tincture  of  valerian  has  been  almost  superseded,  of  late,  by 
Pierlot's  solution  and  elixir  of  valerianate  of  ammonia ;  yet  the  diffiisible 
character  of  the  ammoniacal  spirit  is  well  adapted  to  add  efficiency  to 
this  noted  antispasmodic  root,  and  when  the  tincture  is  carefull}'  prepared 
with  fresh  materials,  it  is  a  most  valuable  remedy ;  the  jjercolator  should 
be  covered  to  prevent  loss  of  the  volatile  ingreclient. 

The  following  syllabus  will  enable  the  student  to  fix  the  various 
tinctures,  in  their  relation  to  the  menstrua,  most  readily  in  his  mind. 
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Syllabus  of  Tinctures  (U.  S.  P.,  1880),  showing  the  Fineness 
OF  Powder,  Strength  of  Menstruum,  and  Proportion  of 
Drug  and  Tincture. 


Name  of  Tincture. 

Fineness 

of 
Powder. 

Strength  of 
Menstruum. 

Proportion  of  Drug. 

Aconiti 

No.  60. 

Alcohol,  4  parts  tar- 
taric acid. 

400  in  1000  of  tincture. 

Aloes  et  myrrlise  . 

No.  50. 

Alcohol. 

Aloes  purified,  myrrh,  each 
10  parts  to  100  of  tincture. 

Asafoetidse 

Bruised. 

a 

20  parts  to  100  of  tincture. 

Aurantii  dulcis 

Cut. 

a 

20  parts  to  100  of  tincture. 

Benzoini 

No.  40. 

a 

20  parts  to  100  of  tincture. 

Benzoini  composita 

ii 

Benzoin,  12  parts  1     +    i  nn 
Aloes,  2  parts,           ^^^^^ 
Storax  8  parts,     {  ^-J^^^.^^ 
1  olu,  4  parts,       J 

Bryonia 

No.  40. 

It 

10  parts  to  100  of  tincture. 

Cannabis  indicse    . 

No.  40. 

ic 

20  parts  to  100  of  tincture. 

Cantiiaridis  . 

No.  60. 

a 

5  parts  to  100  of  tincture. 

Cimicifugse    . 

No.  60. 

u 

20  parts  to  1 00  of  tincture. 

Herbarum  recentium    . 

Bruised. 

u 

50  parts  to  100  of  tincture. 

Ferri  acetatis 

li 

50  parts  solution,    )  100  of 
30  parts  alcohol,      >  tinct- 

20  pts.  acetic  ether,  J     ure. 

Ferri  chloi'idi        . 

11 

35  parts  solution,  )    100  jjts. 
65  parts  alcohol,   j  tincture. 

Gelsemii 

No.  60. 

(I 

15  parts  to  100  of  tincture. 

Guaiaci 

No.  20. 

(1 

20  parts  to  100  of  tincture. 

lodi       .... 

i( 

8  parts  to  100  of  tincture. 
20  parts  to  1 00  of  tincture. 

Myrrhge 

n'o."40. 

(( 

Physostigmatis 

No.  40. 

li 

10  parts  to  100  of  tincture. 

Pyretliri 

No.  40. 

a 

20  parts  to  100  of  tincture. 

Saponis  viridis 

n 

65  parts  saponis  V.  )   100  pts. 
2  pts.  oil  lavender,  )  tincture. 

Sumbul 

No.  30. 

li 

10  parts  to  100  of  tincture. 

Tolutana 

li 

10  parts  to  100  of' tincture. 
50  parts  to  100  of  tincture. 

Veratri  viridis 

No.  60. 

11 

Zingiberis     . 

No.  40. 

u 

20  parts  to  100  of  tincture. 

Aloes    . 

No.  50. 

Diluted  alcohol. 

10  pts.  aloes  pur.,  |     to  100 
10  i^ts.ex.giycyr-  ^     parts 
rhiza,      .         .  j  tincture. 

Arnicse  florum 

No.  20. 

11            ii 

20  parts  to  100  of  tincture. 

Arnicse  radicis 

No.  40. 

11            it 

10  parts  to  100  of  tincture. 

Aurantii  amari 

No.  30. 

11            11 

20  parts  to  100  of  tincture. 

Belladonnae  . 

No.  60. 

"            " 

15  parts  to  100  of  tincture. 

Calenduise     . 

No.  20. 

a                11 

20  parts  to  100  of  tincture. 

Cardamomi  . 

No.  30. 

11                11 

15  parts  to  100  of  tincture. 

Cardamomi  composita  . 

No.  40. 

li                    n 

20  pts.  cardamon,  ^ 
20  pts. cinnamon, 
10  pts.  caraway, 
5  pts.  cochineal, 
60  pts.  glycerin,    J 

to  100 
^     parts 
tincture. 

Catechu  composita 

No.  40. 

11                11 

1 2  pts.  catechu,    |^  to  1 00  pts. 
8  pts.  cinnamon,  j    tincture. 

Chiratse 

No.  40. 

11                11 

10  parts  to  100  of  tincture. 

Colchici         . 

No.  30. 

11                11 

15  parts  to  100  of  tincture. 

Conii     .         .         ... 

No.  30. 

11                11 

150  pts.  conium,   l^oOOpts. 
4  p ts  acid  hydr.  k.^^^^^\.^ 
chloric,  dilute,  J 

Croci     .... 

11                ii 

10  parts  to  100  of  tincture. 
10  parts  to  100  of  tincture. 

Cubebse 

No.' 30. 

11                11 
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SvLLAJii^s  OF  'I'i\<Tni{i;s,  KTc. — {Continued). 


Name  of  Tincture. 

I*"ineness 

of 
Powder. 

No.  00. 

strength  of 
Menstruum. 

Proportion  of  Drug. 

Dif^italis 

Diluted  ale,  .b.,1. 

15  partM  to  100  of  tincture. 

Gallic    .... 

No.  40. 

«             t( 

20  parts  gallH,         |  100  jttH. 
10  parts  glycerin,  /tincture. 

Gentianae  compositse     . 

No.  40. 

It                       K 

8  pts.  gentian,        )  ,,,f,    . 
2pls.cardaM.on,    j*'"^"'"''«- 

Hnmuli 

No.  20. 

U                       it 

20  jiarts  lo  KiO  of  tincture. 

Hydrastis 

No.  (iO. 

tt                        (1 

20  parts  to  100  ai'  tincture. 

lly().sf'yanii   , 

No.  GO. 

tt                       tl 

15  parts  to  100  of  tincture. 

Ipecacuanha  et  opii 

tt                        tt 

10  j.aris  opium,    )    iqa  „*„ 
10  pts.  ipecac  Hu.  I  i'^'^Pts- 
extract,  .         .  jt'"^-t"re. 

Kramerise     . 

No.  40. 

It                        tt 

20  parts  to  100  of  tincture. 

LobeliiB 

No.  40. 

H                       It 

20  parts  to  100  of  tincture. 

Matico  .... 

No.  40. 

tt                       tt 

10  i)arts  to  100  of  tincture. 

JVIoticlii          . 

it                a 

10  parts  to  100  of  tincture. 

Opii      .... 

No.'  -50. 

it                it 

10  parts  to  100  of  tincture. 

Opii  carnphorata  . 

No.  50. 

a                « 

4  parts  opium, 
4  [).  benzoic  acid, 
4  parts  oil  anise, 
4  parts  camphor. 

1000  pts. 

tincture. 

40  pts.  glycerin,    j 

Quassise 

No.  40. 

«                 n 

10  parts  to  100  of  tincture. 

Kliei     .... 

No.  40. 

tt                it 

12  pts.  rhubarb,    \  100  pts. 
2  pts.  cardamon,   J  tincture. 

Ehei  aromatica     . 

No.  40. 

tl                it 

20  parts  rhubarb,  ] 
4  pts.  cinnamon,    1    100  pts. 
4  parts  cloves,        |  tincture. 
2  parts  nutmegs,  J 

Rhei  dulcis  • 

No.  40. 

tl                t( 

8  pts.  rhubarb,      1 
4pts.glycyrrhiza,  i    100  pts. 

4  parts  anise,           tincture. 

1  part  cardamon,  J 

Scillse    .    _     . 

No.  30. 

It                a 

15  parts  to  100  of  tincture. 

Serpentarise  . 

No.  40. 

a                 tt 

10  parts  to  100  of  tincture. 

Stramonii 

No.  40. 

it                it 

10  parts  seed  to  100  of  tinct. 

Calumbae 

No.  20. 

Alcohol     3     parts, 
water  2. 

10  jjarts  to  100  of  tincture. 

Cinnamomi  . 

No.  40. 

Alcohol     3     parts, 
water  2. 

10  parts  to  100  of  tincture. 

Ignatise 

No.  60. 

Alcohol     8     parts, 
water  1. 

10  parts  to  100  of  tincture. 

Nucis  vomicae 

No.  60. 

Alcohol     8     parts, 
water  1. 

20  parts  to  100  of  tincture. 

Sanguinarise . 

No.  60. 

Alcohol     2     parts, 
water  1. 

15  parts  to  100  of  tincture. 

Valerianae     . 

No.  60. 

Alcohol     2     parts, 
water  1. 

20  parts  to  100  of  tincture. 

Vanillae 

Cut  and 

Alcohol     2    parts, 

10  parts            1  to  100  pts. 
20  parts  sugar  (  tincture. 

bruised. 

water  1. 

Cinchona 

No.  60. 

Alcohol  65,  glycer- 
in 10,  water  25. 

20  parts  tolOO  of  tincture. 

Cinchona  compositae 

No.  60. 

Alcohol  80,  glycer- 

10 pts.  cinchona,  1 

8  parts  cort.  au-  !^  100  pts. 

in  10,  water  10. 

rantii,                    tincture. 
2  pts.  serpentaria,  J 

Ivino     ■         .         .         . 

Alcohol  60.  *^lvcer- 

10  parts  to  100  of  tincture. 

in  15,  water  15. 
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Syllabus  of  Tinctures,  etc. — ( Continued). 


Name  of  Tincture. 


Capsici 

Lavandulae  compositse 


Opii  deodorata 
Guaiaci  ammoniata 

Valerianse  ammoniata 


Fineness 

of 
Powder. 


No.  30. 
No.  20. 


No.  50. 

No.  20. 

No.  60. 


Strength  of 
Menstruum. 


19  alcohol,  1  water. 

680   parts   alcohol, 

270  parts  water. 


20  alcohol,  80  water. 
Spirits      ammonia 

aromatic. 
Spirits      ammonia 

aromatic. 


Proportion  of  Drug 


5  parts  to  100  of  tincture. 

8  pts.  oil  lavender, " 

2  p.  oil  rosemary, 

18  pts.  cinnamon,     1000  pts. 

4  parts  cloves,        \  tincture. 

10  pts.  nutmegs,    | 

8  p.  red  saunders,  J 

10  parts  to  100  of  tincture. 

20  parts  to  100  of  tincture. 

20  parts  to  100  of  tincture. 


Working  Formulas  foe  Preparing  the  Tinctures. 

From  the  U.  S.  Pharmacopoeia. 

Tinctura  Aconiti,  U.  S.  P.     {Tlnctu7'e  of  Aconite.) 

Aconite,  in  No.  60  powder,  four  hundred  parts 

Tartaric  acid,  four  parts 

Alcohol,  a  sufficient  quantity 


400 

4 


To  make  one  thousand  parts 1000 

Moisten  the  powder  with  200  parts  of  alcohol,  in  which  the  tartaric 
acid  has  previously  been  dissolved,  and  macerate  for  24  hours ;  then  pack 
it  firmly  in  a  cylindrical  glass  percolator,  and  gradually  pour  alcohol 
upon  it,  until  1000  parts  of  tincture  are  obtained. 


Tinctura  Aloes,  U.  S.  P.     ( Tincture  of  Aloes.) 

Purified  aloes,  in  moderately  fine  powder,  ten  parts 
Extract  of  glycyrrhiza,  in  moderately  fine  powder,  ten  parts 
Diluted  alcohol,  a  sufficient  quantity 


To  make  one  hundred  parts 


10 
10 


100 


Mix  the  powders  with  80  parts  of  diluted  alcohol,  and  macerate  the 
mixture  for  7  days,  in  a  closed  vessel ;  then  filter  through  paper,  add- 
ing, through  the  filter,  enough  diluted  alcohol  to  make  the  tincture 
weigh  100  parts. 

Tinctura  Aloes  et  Myrrhce,  U.  S.  P.      {Tincture  of  Aloes  and  Myrrh.) 


Purified  aloes,  in  moderately  fine  powder,  ten  parts 
Myrrh,  in  moderately  fine  powder,  ten  parts     . 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts       .... 


10 
10 


100 


Mix  the  powders  with  80  j^arts  of  alcohol,  and  proceed  as  for  tincture 
of  aloes. 
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Tindia^a  Arnica;  Florum,  U.  8.  P.     [Tincture,  of  Arnica  FIovkts.) 

{Tinctura  Arnicce,  Pliann.,  LS70.) 

Arnica  flowers,  in  No.  20  powder,  twenty  parts         ...  20 

Diluted  alcohol,  a  suilicient  quantity 

To  make  f)ne  hundred  parts        ......         100 

Moisten  the  powder  with  40  parts  of  diluted  alcohol,  and  jiroceed  as 
for  tincture  of  aconite. 


Ti7ictura  Arnicce  Badicis^  U.  S.  P.     [Tincture  of  Arnica  Boot.) 

Arnica  root,  in  No.  40  powder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Asafa^tidceyTJ.  S.  P.     {Tincture  of  Asafoetida.) 

Asafoetida,  bruised,  twenty  parts 20 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  asafoetida  with  80  parts  of  alcohol,  and  proceed  as  for  tinct- 
ure of  aloes. 


Tinctura  Aurantii  Amari,  U.  S.  P.     ( Tincture  of  Bitter  Orange  Peel.) 
{Tinctura  Aurantii,  Pharm.,  1870.) 

Bitter  orange  peel,  in  No.  30  powder,  twenty  parts     ...       20 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  20  parts  of  diluted  alcohol,  and  macerate 
for  24  hours;  then  pack  it  moderately  in  a  conical  percolator,  and 
gradually  pour  diluted  alcohol  upon  it,  until  100  parts  of  tincture  are 
obtained. 


Tinctura  Aurantii  Dulcis,  U.  S.  P.     {Tincture  of  Sweet  Orange  Peel.) 

Sweet  orange  peel,  recently  separated  from  the  fresh  fruit  and 

deprived  of  the  inner  white  layer,  twenty  parts       ...       20 
Alcohol,  a  sufficient  quantity 

To  make  one  liundred  parts 100 

Mix  the  orange  peel,  previously  cut  into  small  pieces,  with  80  parts 
of  alcohol,  and  proceed  as  for  tincture  of  bitter  orange  peel. 
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Tinctara  BelladoniKB^  U.  S.  P.     {Tincture  of  Belladonna.) 

Belladonna  leaves,  in  Xo.  60  powder,  fifteen  parts       ...      15 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  20  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Benzoini,  U.  S.  P.     {Tincture  of  Benzoin.) 

Benzoin,  in  moderately  coarse  powder,  twenty  parts  ...      20 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

]VIix  the  powder  with  80  parts  of  alcohol,  and  proceed  as  for  tincture 
of  aloes. 

Tinctara  Benzoird    Cornjjosita,   U.  S.  P.      {Comjjound    Tincture   of 

Benzoin.) 

Benzoin,  in  coarse  powder,  twelve  parts 12 

Purified  aloes,  in  coarse  fjowder,  two  parts 2 

Storax,  eight  parts 8 

Balsam  of  tolu,  four  parts 4 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  benzoin,  aloes,  storax,  and  balsam  of  tolu  with  75  parts  of 
alcohol,  and  proceed  as  for  tincture  of  aloes. 

Tinctara  Bryonice^  U.  S.  P.     ( Tinctare  of  Bryonia.) 

Bryonia,  recently  dried  and  in  'Eo.  40  powder,  ten  parts    .         .       10 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tinctura.  CaUnduloe,  U.  S.  P.     {Tincture  of  Calendula.) 

Calendula,  in  No,  20  powder,  twenty  parts 20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  40  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctu/ra  (Mumh(B,  U.  S.  P.     ( Tincture  of  Caluniba.) 

Calumba,  in  No.  20  powder,  ten  parts 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Mix  alcoliol  and  water  in  tlic  proj)()rtion  of  3  parts  of  alcolnjl  to  2 
parts  of  water,  and,  luivin<^  moistened  tlie  powder  with  10  parts  of  tlie 
mixture,  jjroeeed  as  for  tineture  of  aeonite. 

Tinctura  Cannabis  Indicx,  U.  S.  P.     ( Tincture  of  Indian  Cannabis.) 

{Tinctura  Cannabis^  Pharm.,  1870.) 

Indian  cannabis,  in  No.  40  powder,  twenty  parts        .         .         .20 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 1(J0 

Moisten  the  powder  with  20  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tinclura  Cantharidis,  U.  S.  P.     ( Tincture  of  Cantharides.) 

Cnntharides,  in  No.  60  powder,  five  parts 5 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  wdth  3  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tinctura  Capsici,  U.  S.  P.     ( Tincture  of  Capsicum.) 

Capsicum,  in  No.  30  powder,  5  parts 5 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  19  j^arts  of  alcohol  to  1 
part  of  water,  and,  having  moistened  the  powder  with  3  parts  of  the 
mixture,  proceed  as  for  tincture  of  aconite. 

Tinctura  Cardamomi,  U.  S.  P.     ( Tincture  of  Cardamom..) 

Cardamom,  in  No.  30  powder,  fifteen  parts 15 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  15  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Cardamomi  Composita,  U.  S.  P.     {Compound  Tincture  of 

Cardamom.) 


Cardamom,  twenty  parts 

Cinnamon,  twenty  parts 

Caraway,  ten  parts 

Cochineal,  five  parts 

Glycerin,  sixty  parts 

Diluted  alcohol,  a  sufficient  quantity 


20 
20 
10 
5 
60 


To  make  one  thousand  parts .        .        .        .        .        .        .  1000 
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Mix  the  cardamom,  cinnamon,  caraway,  and  cochineal,  and  reduce 
them  to  a  moderately  coarse  (Xo.  40)  powder.  Having  moistened  the 
powder  with  25  parts  of  diluted  alcohol,  pack  it  firmly  in  a  cylindrical 
percolator,  and  gradually  pour  diluted  alcohol  upon  it,  until  940  parts 
of  tincture  are  obtained  ;  then  add  the  glycerin  and  mix  them. 

Tindura  Catechu  Composita,  U.  S.  P.     {Compound  Tincture  of  Catechu.) 
[Tinctura  Catechu,  Pharm.,  1870.) 

Catechu,  in  No.  40  powder,  twelve  parts 12 

Cinnamon,  in  No.  40  powder,  eight  parts 8 

Dikated  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  powders,  and,  having  moistened  the  mixture  with  15  parts 
of  diluted  alcohol,  macerate  for  24  hours ;  then  proceed  as  for  tincture 
of  aconite. 

Tindura  Chiratce,  U.  S.  P.     {Tincture  of  Chirata.) 

Chirata,  in  No.  40  powder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  CimicifugcB,  U.  S.  P.     {Tincture  of  Cimicifuga.) 

Cimic'fuga,  in  No.  60  powder,  twenty  parts        ....      20 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts .     100 

Moisten  the  powder  with  15  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tindura  Cinchonce,  U.  S.  P.     {Tincture  of  Cinchona.) 

Yellow  cinchona,  in  No.  GO  powder,  twenty  parts       ...       20 
Glycerin,  ten  parts 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  glycerin  Avith  65  parts  of  alcohol  and  25  parts  of  water,  and, 
having  moistened  the  powder  with  20  parts  of  the  mixture,  macerate  for 
24  hours ;  then  proceed  as  for  tincture  of  aconite. 

Tinctura  Cinchonce  Composita,  U.  S.  P.     {Compound  Tincture  of 

Cinchona.) 

Red  cinchona,  ten  parts 10 

Bitter  orange  peel,  eight  parts 8 

Serpentaria,  two  parts 2 

Glycerin,  ten  parts . .10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Mix  the  glycerin  with  80  parts  of  alcoliol  .-iiid  10  j)art.s  of  water. 
Having  mixed  tlie  cinchona,  oraiigx;  ])ccl,  and  scrjxMitaria,  rechice  them 
to  a  fine  (No.  GO)  powder.  Moisten  the  j)o\vd(M-  willi  20  parts  of  the 
menstruum,  and  macerate  for  24  hours ;  then  proceed  as  for  tincture  <A' 
aconite. 

Tinetura  Cinnamomi,  U.  S.  P.     {T'mdare  of  Cinnamon.) 

Cinnamon,  in  No.  40  powder,  ten  parts 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  3  parts  of  alcohol  to  2 
parts  of  water,  and,  having  moistened  the  powder  with  5  parts  of  men- 
struum, proceed  as  for  tincture  of  aconite. 

Tinetura  Colchici,  U.  S.  P.     {Tincture  of  Colchicum.) 

Colchicum  seed,  in  No.  30  powder,  fifteen  parts  ....      15 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  15  parts  of  diluted  alcohol,  and  macerate 
for  24  hours ;  then  pack  it  moderately  in  a  cylindrical  jjercolator,  and 
proceed  as  for  tincture  of  aconite. 

Tinetura  Conii,  U.  S.  P.     {Tincture  of  Conium.) 

Conium,  in  No.  30  powder,  one  hundred  and  fifty  parts     .        .     150 

Diluted  hydrochloric  acid,  four  parts 4 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Moisten  the  powder  with  45  parts  of  diluted  alcohol,  previously 
mixed  with  the  diluted  hydrochloric  acid,  and  proceed  as  for  tincture  of 
bitter  orange  peel. 

Tinetura  Croei,  U.  S.  P.     {Tincture  of  Saffron.) 

Saffron,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantitj^ 

To  make  one  hundred  parts 100 

Moisten  the  saifron  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinetura  Oubebce,  U.  S.  P.     {Tineture  of  Cubeb.) 

Cubeb,  in  No.  30  powder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Moisten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tindura  Digitalis,  U.  S.  P.     {Tincture  of  Digitalis.) 

Digitalis,  recently  dried  and  in  Xo.  60  powder,  fifteen  parts      .      15 
Diluted  alcoliol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  15  parts  of  diluted  alcohol,  and  proceed  as 

for  tincture  of  aconite. 

JJndurce  Herharum  Recerdium,  U.  S.  P.      (Tinctures  of  Fresh  Herbs.) 

These  tinctures,  when  not  otherwise  directed,  are  to  be  prepared  hj 
the  following  formula  : — 

Take  of  the  fresh  herb,  bruised  or  crushed,  fifty  parts      .        .      50 
Alcohol,  one  hundred  parts 100 

Macerate  the  herb  with  the  alcohol  for  14  days ;  then  express  the 
liquid  and  filter. 

Tinctura  Ferri  Ac-etatis,  U.  S.  P. 
(See  Preparations  of  Iron.) 

Tinctura  Ferri  Chloridi,  U.  S.  P.     {Tincture  of  Chhride  of  Iron?) 
{Tincture  of  Ferric  Chloride.) 

Solution  of  chloride  of  iron,  thirty-fiTe  parts  ....  35 

Alcohol,  sixty-five  parts 65 

To  make  one  hundred  parts        ...  .        .        100 

Mix  the  solution  with  the  alcohol,  and  let  it  stand,  in  a  closely-covered 
vessel,  at  least  3  months ;  then  transfer  it  to  glass-stoppered  bottles. 

Tinctura  Grallae,  U.  S.  P.     {Tincture  of  Nutgall.) 

Xutgall,  in  l^o.  40  powder,  twenty  parts 20 

Glycerin,  ten  parts       ...  10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  glycerin  with  90  parts  of  diluted  alcohol,  and,  having  moist- 
ened the  powder  with  10  parts  of  the  mixture,  proceed  as  for  tincture 
of  aconite. 

Tirtdura  Gelsemii,  IT.  S.  P.     {Tincture  of  Gelsemium.) 

Gelsemium,  in  K'o.  60  powder,  fifteen  parts  ...  15 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  alcohol,  and  proceed  as  for  tinct- 
ure of  aconite. 
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Tinctura  Gentianse  Composita,  U.  S.  P.     {Compound  Tincture  of 

Qfintian.) 

Gentian,  eight  parts 8 

Bitter  orange  peel,  four  parts 4 

Cardamom,  two  parts 2 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts ItX) 

Mix  tlie  gentian,  orange  peel,  and  cardamom,  and  reduce  the  mixture 
to  a  moderatelv  coarse  Qso.  40 j  powder.  ^Moisten  the  powder  with  10 
parts  of  diluted  alcohol,  and  proceed  as  for  tincture  of  ac-onite. 

Tinctura  G-uaiaci,  U.  S.  P.     (Tincture  of  G-uaiac) 

Guaiac,  in  coarse  powder,  twenty  parts 20 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts !•>) 

]Mix  the  powder  with  80  parts  of  alcohol,  and  proceed  as  for  tincture 
of  aloes. 

Tinctura  Guaiaci  Arnmoniata,  T7.  S.  P.     {Arnmoniated  Tincture  of 

Guaiac^) 

Guaiac,  in  coarse  powder,  twenty  parts 20 

Aromatic  spirit  of  ammonia,  a  sufficient  quantity 

To  make  one  hundred  parts ItO 

"NHx  the  powder  with  80  parts  of  aromatic  spirit  of  ammonia, 
and  macerate  for  7  days,  in  a  closed  vessel ;  then  filter  through  paper, 
adding,  through  the  filter,  aromatic  spirit  of  ammonia,  until  100  parts 
of  tincture  are  obtained. 

Tifbctura  Hiimuli,  U,  S.  P.     {Tincture  of  Hops.) 

Hops,  well  dried  and  in  Xo.  20  powder,  twenty  parts      .        .  20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  40  parts  of  diluted  alcohol,  and  proceed  as 

for  tincture  of  aconite. 

Tinctura  Hydrastis,  U.  S.  P.     {Tincture  of  Hydrastis.) 

Hydrastis,  in  ]S"o.  60  powder,  twenty  parts        ....  2iD 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 1(X> 

Moisten  the  powder  with  15  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 
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Tinciura  Hyoscyami,  U.  S.  P.     (Tincture  of  Hyoscyamus?) 

Hyoscyamus,  recently  dried  and  in  No.  60  powder,  fifteen  parts      15 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  15  parts  of  diluted  alcohol,  aud  proceed  as 
for  tincture  of  aconite. 

Tinciura  Tgnatioe^  U.  S.  P.     ( Tincture  of  Ignatia.) 

Ignatia,  in  No.  60  powder,  ten  parts 10 

Alcohol, 

Water,  each A  sufiicient  quantity. 

Mix  alcohol  and  water  in  the  proportion  of  8  parts  of  alcohol  to  1 
part  of  water.  Moisten  the  powder  with  10  parts  of  the  menstruum, 
and  macerate  for  24  hours ;  then  pack  it  firmly  in  a  cylindrical  perco- 
lator, and  gradually  pour  menstruum  upon  it,  until  the  ignatia  is 
exhausted.  Peserve  the  first  90  parts  of  the  percolate,  evaporate  the 
remainder  to  10  parts,  and  mix  with  the  reserved  portion.  Of  this 
tincture  take  any  convenient  number  of  parts,  and  by  means  of  a  water- 
bath  evaporate  it  to  dryness.  Weigh  the  resulting  extract,  and  from  its 
weight  calculate  the  quantity  of  extract  contained  in  the  100  parts  of 
tincture  obtained ;  then  dissolve  the  dried  extract  in  the  remainder  of 
the  tincture,  and  add  enough  of  the  above  menstruum  to  make  the 
product  weigh  so  many  parts  that  each  100  parts  of  tincture  shall  con- 
tain 1  part  of  dry  extract.  Lastly,  mix  thoroughly,  and  filter  through 
paper. 

Tincture  of  ignatia  thus  prepared  represents  about  10  parts  of  ignatia 
in  100  parts. 

Tinciura  lodi,  U,  S.  P.     {Tincture  of  Iodine.) 

(Tinciura  lodinii,  Pharm.,  1870.) 

Iodine,  eight  parts 8 

Alcohol,  ninety-two  parts 92 

To  make  one  hundred  parts 100 

Dissolve  the  iodine  in  the  alcohol. 

6.33  gm.  of  the  tincture,  mixed  with  a  solution  of  2  gm.  of  iodide 
of  potassium  in  25  c.c.  of  water  and  a  little  gelatinized  starch,  should 
require  for  complete  decoloration  40  c.c.  of  the  volumetric  solution  of 
hyposulphite  of  sodium. 

Taictura  Ipecacuanhce  et  Ojni,  U.  S.  P.     {Tincture  of  I])ecac  and 

Opium.) 

Deodorized  tincture  of  opium,  one  hundred  parts      ,         .        .     100 
Fluid  extract  of  ipecac,  ten  parts  .        .        .         .       '  .         .10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Evaporate  the  deodorizefl  tincture  of  opium  on  a  water-bath  until  it 
wci^-hs  85  parts.  "VVlicn  it  has  hceonie  cold,  add  to  it  tlic  fluid  <,'Xtract 
of  i})eeac,  filter  the  mixture,  and  pass  enou^li  diluted  alcohol  through 
the  filter  to  make  the  tincture  weigh  100  parts. 

Tlnctara  Kino,  U.  S.  P.     {Tincture  of  Kino.) 

Kino,  ten  parts .        .10 

Glycerin,  fifteen  parts 15 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  glycerin  with  60  parts  of  alcohol  and  15  parts  of  water. 
Rub  the  kino  in  a  mortar,  adding  gradually  30  parts  of  this  menstruum 
until  a  smooth  paste  is  made;  transfer  this  to  a  bottle,  add  the  remainder 
of  the  menstruum,  and  macerate  for  24  hours,  occasionally  shaking  the 
bottle ;  then  filter  through  paper,  adding  through  the  filter  enough  of 
a  mixture  of  alcohol  and  water,  made  in  the  proportion  of  4  parts  of 
alcohol  to  1  part  of  water,  to  make  the  tincture  weigh  100  parts. 

Keep  the  tincture  in  well-stojiped  bottles. 

Tindura  Kra7nerice,'U.  S.  V.     (Tincture  of  Krameria.) 

Krameria,  in  No.  40  powder,  twenty  parts 20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  20  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Lavandulse  Composita. 
(See  Spiritus  Lavendulm  Compositus.) 

Tinctura  Lohelice,  U.  S.  P.     [Tincture  of  Lobelia.) 

Lobelia,  in  No.  40  powder,  twenty  parts 20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  20  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Matico,  U.  S.  P.     {Tincture  of  Matico.) 

Matico,  in  No.  40  powder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  matico  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 
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Tiadura  Moschi,  U.  S.  P.     {Tincture  of  Musk.) 

Musk,  ten  parts 10 

Alcohol,  forty-five  parts 45 

Water,  forty-five  parts 45 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  musk  in  a  mortar,  first,  with  a  little  of  the  water,  until  a 
smooth  mixture  is  made,  and  then  with  the  remainder  of  the  water. 
Transfer  the  whole  to  a  bottle,  add  the  alcohol,  and  proceed  as  for 
tincture  of  aloes. 

Tinctura  IlyrrlicE,  U.  S.  P.     [Tincture  of  Myrrh.) 

Myrrh,  in  moderately  coarse  powder,  twenty  parts     ...      20 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  powder  with  80  parts  of  alcohol,  and  proceed  as  for  tincture 
of  aloes. 

Tinctura  Nucis  Vomicce,  U.  S.  P.     [Tincture  of  Nux  Vomica) 

Nux  vomica,  in  No.  60  powder,  twenty  parts       ....      20 

Alcohol, 

Water,  each A  sufficient  quantity. 

Mix  alcohol  and  water  in  the  proportion  of  8  parts  of  alcohol  to  1 
part  of  water.  Moisten  the  powder  with  20  parts  of  the  mixture,  and 
macerate  for  24  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator, 
and  gradually  pour  menstruum  upon  it,  until  the  nux  vomica  is  ex- 
hausted. Reserve  the  first  90  parts  of  the  percolate,  evaporate  the 
remainder  to  10  parts,  and  mix  with  the  reserved  portion.  Of  this 
tincture  take  any  convenient  number  of  parts,  and,  by  means  of  a  water- 
bath,  evaporate  to  dryness ;  weigh  the  resulting  extract,  and  from  its 
weight  calculate  the  quantity  of  dry  extract  contained  in  the  100  parts 
of  tincture ;  then  dissolve  the  dry  extract  in  the  remainder  of  the  tinct- 
ure, and  add  enough  of  the  above  menstruum  to  make  the  product 
weigh  so  many  parts,  that  each  100  parts  of  tincture  shall  contain  2 
parts  of  dry  extract.     Lastly,  mix  thoroughly,  and  filter  through  paper. 

Tincture  of  nux  vomica  thus  prepared  represents  about  20  parts  of 
nux  vomica  in  100  parts. 

Tinctura  Opii,  U.  S.  P.     [Tincture  of  Opium.) 

Powdered  opium,  ten  parts 10 

Water,  fort}'  parts 40 

Alcohol,  forty  parts 40 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  opium  in  a  mortar,  with  the  water  previously  heated  to  the 
temperature  of  90°  C.  (194°  F.),  until  a  smooth  mixture  is  made,  and 
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niu('<'nile  (or  12  lnmrs;  (Ikii  ;hI<I  iIm-  .il'oliol,  mix  tlioroii^^hly,  :iimI 
traiiHfbr  the  whole  to  u  cimicil  pcrcohilor,  lictiirii  to  the  jM*r<-ohitor  the 
fii'st  portion  of  pcivolalc,  iiiilil  it  Uccoincs  dear,  ami,  when  tin-  li(jiii(l 
cetuMcw  to  drop,  gradually  pour  on  diluted  alcohol,  contiiiuin}^  the  |M'reo- 
lalioii  until   lOO  parts  of  tindurc  arc  olitaiucd. 

IXnctura  Ojdi  Cumiihorala,  I  J.  S.  J*.    (Camjjhoraled  Tindurc  of  Opium) 

r<)\v<l(Me(l  opium,  four  parts \ 

Benzoic,  acid,  lour  partis          ........  t 

Camjihor,  lour  })nrts       .........  \ 

Oil  of  anise,  four  part.s  .........  4 

(jrlyccM'in,  forty  parts       .........  40 

Diluted  alcohol,  a  sullicicnl  (luanlity 

To  make  one  thousand  parts  .         ......  I'NMI 

A(hl  900  parts  of  diluted  alcoliol  to  the  other  inirredieuts,  con- 
tained in  a  suitable  vcs.sel,  and  proceed  a.s  for  tinctin-e  <if  aloes  to 
make  1000  parts. 

Tinctura  Opli  Deodorata,  U.  S.  P.     {Deodorized  Tincture  of  Opium.) 

Towtlered  opium,  ten  parts 10 

Ether,  twenty  parts 'JO 

Alcohol,  twenty  parts L'O 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts lUO 

Rub  the  opium  in  a  mortar  with  40  parts  of  water,  jrradually  added, 
until  thoroughly  softened,  and  macerate  for  12  houre;  then  express,  and 
re])eat  the  operation  twice,  using  the  same  amount  of  water  each  time. 
]Mix  the  expressed  liquids,  evaporate  the  mixture  to  10  parts,  and,  when 
it  has  cooled,  shake  it  repeatedly  with  the  ether  in  a  bottle.  When 
the  ethereal  .solution  has  separated  by  standing,  pour  it  oif,  and  evapo- 
rate the  remaining  licpiid  until  all  traces  of  ether  have  disappeared. 
Mix  the  residue  with  50  parts  of  water,  and  tilter  the  mixture  through 
paper.  When  the  liquid  has  ceased  to  pa.ss,  add  enough  water,  through 
the  filter,  to  make  the  filtered  liquid  weigh  80  parts.  Lastly,  add  the 
alcohol  and  mix  them. 

Tinctura  Physostigmatis,  U.  S.  P.     {Tincture  of  Physostigma.) 

Physostigma,  in  No.  40  powder,  ten  jiarts 10 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tinctura  Pyrethri,  U.  S.  P.     {Tincture  of  Pyrethrum.) 

Pyrethrum,  in  No.  40  powder,  twenty  parts         ....      20 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Moisten  the  powder  with  15  parts  of  alcohol,  and  j^roceed  as  for 
tincture  of  aconite. 


Tinctura  Quassise,  U.  S,  P.     {Tincture  of  Quassia.) 

Quassia,  in  Xo.  40  powder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 


Tinctura  Rhei,  U.  S.  P.     {Tincture  of  Rhuharl).) 

Ehubarb,  twelve  parts -     .         .        .12 

Cardamom,  two  parts 2 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  rhubarb  and  cardamom,  and  reduce  the  mixture  to  a  mod- 
erately coarse  (Xo.  40)  powder ;  moLsten  the  powder  with  10  parts  of 
diluted  alcohol,  and  proceed  as  for  tincture  of  aconite. 


Tinctura  Rhei  Aromatica,  U.  S.  P.      {Aromatic  Tincture  of  Rhubarb.) 

Ehubarb,  twenty  parts 20 

Cinnamon,  four  parts 4 

Cloves,  four  parts 4 

Nutmeg,  two  parts 2 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  rhubarb,  cinnamon,  cloves,  and  nutmeg,  and  reduce  the 
mixture  to  a  moderately  coarse  (Xo.  40)  powder ;  moisten  the  powder 
wdth  15  parts  of  diluted  alcohol,  and  proceed  as  for  tincture  of  aconite. 


Tinctura  Rhei  Dulcis,  U.  S.  P.*     {Siveet  Tincture  of  Rhubarb.) 

Ehubarb,  eight  parts 8 

Glycyrrhiza,  four  parts 4 

Anise,  four  parts 4 

Cardamom,  one  part .  1 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  rhubarb,  glvcyrrhiza,  anise,  and  cardamom,  and  reduce  the 
mixture  to  a  moderately  coarse  (Xo.  40)  powder ;  moisten  the  powder 
with  15  parts  of  diluted  alcohol,  and  proceed  as  for  tincture  of  aconite. 

*  For  another  formula,  see  page  695. 
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Tinclura  Sanguinarise,  U.  S.  P.     {Tincture  of  San(juinaria.) 

Sanguinaria,  in  No.  60  powder,  fifteen  parts        ....      15 

Alcohol, 

Water,  each  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  2  parts  of  alroliol  to  1 
part  of  water.  INIoisten  the  powder  with  10  parts  of  the  mixture,  and 
proceed  as  fur  tincture  of  aconite. 

Tinctura  Saponis  Viridis,  U.  S.  P.     {Tincture  of  Green  Soap^ 

Green  soap,  sixty-five  parts ,        .      65 

Oil  of  lavender,  two  parts 2 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  soap  and  oil  of  lavender  "with  33  parts  of  alcohol,  and  let 
the  mixture  macerate  until  the  soap  is  dissolved ;  then  proceed  as  for 
tincture  of  aloes. 

Tinctura  Scillse,  U.  S.  P.     {Tincture  of  Squill.) 

Squill,  in  No.  30  powder,  fifteen  parts 15 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

INIoisten  the  powder  with  20  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Serpentarise,  U.  S.  P;     {Tincture  of  Serpentaria) 

Serpentaria,  in  No.  40  powder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

INIoisten  the  powder  with  10  pai'ts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite, 

Tinctura  Slramonii,  U.  S.  P.     [Tincture  of  Stramonium^ 

Stramonium  seed,  in  No.  40  powder,  ten  parts    ....      10 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

INIoisten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Sumhul,  U.  S.  P.     {Tincture  of  Sumbul.) 

Sumbul,  in  No.  30  powder,  ten  parts 10 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts  .......    100 
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Moisten  the  powder  with  10  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tlnctura  Tolutana,  U.  S.  P.     [Tincture  of  Tolu) 

Balsam  of  Tolu,.  ten  parts 10 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts  .         .        .         .        .        .        .     100 

Add  the  balsam  of  tolu  to  90  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aloes. 

Tinctura  Yalerianse,  U.  S.  P.     {Tincture  of  Valerian?) 

Valerian,  in  No.  60  powder,  twenty  parts 20 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  2  parts  of  alcohol  to  1 
part  of  water.  Moisten  the  powder  with  15  parts  of  the  mixture,  and 
proceed  as  for  tincture  of  aconite. 

Tinctura  Valerianse  Ammoniata,  U.  S.  P.     [Ammoniated  Tincture  of 

Yalerian.) 

Valerian,  in  No.  60  powder,  twenty  parts 20 

Aromatic  spirit  of  ammonia,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  20  parts  of  aromatic  spirit  of  ammonia, 
and  proceed  as  for  ammoniated  tincture  of  guaiac. 

Tinctura  Vanillm,  U.  S.  P.     {Tincture  of  Vanilla.) 

Vanilla,  cut  into  small  pieces  and  bruised,  ten  parts  ...      10 
Sugar,  in  coarse  powder,  twenty  parts .        .        .        .         .        .20 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts ■  100 

Mix  alcohol  and  water  in  the  proportion  of  2  parts  of  alcohol  to  1 
part  of  water;  macerate  the  vanilla  in  50  parts  of  this  mixture  for  12 
hours,  then  drain  off  the  liquid,  and  set  aside.  Transfer  the  vanilla  to 
a  mortar,  beat  it  with  the  sugar  into  a  uniform  powder,  then  pack  it  in 
a  percolator,  and  pour  upon  it  the  reserved  liquid ;  Avhen  this  has  disap- 
peared from  the  surface,  gradually  pour  on  menstruum,  and  continue  the 
percolation,  until  100  parts  of  tincture  are  obtained. 

'  Tinctura  Veratri  Viridis,  U.  S.  P.     {Tincture  of  Veratrum  Viride.) 

Veratrum  viride,  in  No.  60  powder,  fifty  parts     ....      60 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Moisten  tlic  jwwdcr  witli  15  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

I'inctura  Zlngiheris,  U.  S.  P.     {Tincture  of  CHnger) 

G'xu^OY,  in  No.  40  i)o\vclcr,  twenty  parts 20 

Alcohol,  II  sutlicient  qnantity 

To  make  one  hundred  parts 100 

Moisten  the  ginger  with  5  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Selections  of  Tinctures  not  Officinal  in  the  U.  S. 
Pharmacopeia. 

Tinctura  Ferri  Amara.     {Dr.  PltysicKs  Bitter  Tincture  of  Iron.) 

Take  of  Iron  filings 3iij. 

Bruised  ginger, 

Bruised  gentian,  of  each ^^j. 

Bruised  orange-peel 3ss. 

Infuse  in  1  pint  of  old  cider  for  2  weeks,  in  a  bottle  without  a 
stopper,  and  filter. 

Modified  Formula  for  the  above. 

Take  of  Iron  filings giij. 

Old  cider Oj." 

Acetic  acid f3J. 

Citric  acid, S^s. 

Ginger,  in  coarse  powder ^iv. 

Gentian,  in  coarse  powder 3iv. 

Orange-peel,  in  coarse  powder 3ij. 

Alcohol Oij. 

Water Oj. 

To  the  iron  filings  in  a  wide-mouth  bottle  add  the  cider  and  acetic 
acid ;  digest  for  several  hours  by  the  aid  of  a  moderate  heat.  Percolate 
the  aromatics  with  the  mixed  alcohol  and  water.  Add  the  citric  acid  to 
the  cider  preparation,  mix  it  with  the  aromatic  tincture,  and  after  a  few 
hours  pour  oif  the  clear  liquor,  filter  the  remainder  into  this,  and  bottle 
for  use.  As  thus  made,  this  preparation  has  a  rich  wine  color,  becoming 
darker  by  age,  but  not  black  and  gruraous  like  the  foregoing. 

Though  not  a  handsome  tincture,  this  famous  chalybeate  tonic  is  still 
esteemed  as  most  efficient. 

Tinctura  Cinclionx  Ferrata. 

On  account  of  the  large  number  of  cases  in  which  the  tonic  eiFects  of 
cinchona  and  aromatics  are  indicated  with  ferruginous  preparations,  it 
has  been  deemed  desirable  to  contrive  a  method  of  combining  these  with- 
out producing  the  inky  and  grumous  appearance  resulting  from  the 
diffusion  of  tannate  of  iron  in  the  preparation  ;  following  the  publica- 
tion of  formulas  for  this  combination  an  extensive  demand  occurred  for 
ferrated  tincture  of  bark,  which  has  only  subsided  with  the  introduction 
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of  bitter  wine  of  iron,  wine  of  citrate  of  iron  and  quinine,  and  other 
more  desirable  preparations.  Of  the  several  processes  recommended, 
that  given  among  the  tonic  liquid  prej)arations,  in  Pai^t  VI.  of  this 
work,  is  recommended  as  a  simj)le  and  satisfactory  extemporaneous 
process, 

Tinctura  Quininse.     (Br.  Ph.) 

Take  of  Sulphate  of  quinine      .         .         .        160  grains. 

Tincture  of  orange-peel        .        .        Oj  (imperial  measure). 

Digest  for  7  days,  or  till  dissolved. 

Dose,  f5j,  containing  a  grain  of  the  quinine  salt. 

Tinctura  Strychninoe. 

Take  of  Strychnine F^r-  hj. 

Alcohol .        .        fgj. 

Make  a  tincture. 
Dose,  Ti\,v  to  xvj. 

This  is  perhaps  about  the  strength  of  tincture  of  nux  vomica  (as 
shown  below),  for  which  it  is  sometimes  substituted. 

Name.  Proportions.  Dose. 

Tinctura  micis  vomicae,  U.  S.  P.  ^ii  to  ^x  of  tincture,  5  to  15  minims. 

Tinctura  strychnine,  gr.  iij  to  f^j  (16  minims  =jJ5-  grain),  do. 

Flemming^ s  Tincture  of  Aconite. 

Take  of  Aconite  root  (dried  and  finely  powdered)        .        S^vj. 

Rectified  spirits Sufficient. 

Macerate  for  4  days  with  16  ounces  of  the  spirits,  then  pack  into  a 
percolator,  add  more  until  24  fluidounces  of  tincture  are  obtained. 

This  is  the  strongest  of  the  tinctures  of  aconite ;  it  is  compared  with 
the  others  in  the  following  syllabus : — 

Name.  Proportions.  Dose. 

Tinctura  aconiti  folii  5ij  leaves  to  Oj  dil.  ale.  20  to  30  drops. 

Tinctura  aconiti  radicis,  Z7.  ^S*.  P.  .5iv  root  to  5 x  of  tincture  5  drops. 

Tinctura  aconiti  (Flemming's)  ^'^iij  I'oot  to  f5xij  alcoliol  3  to  5  drops. 

There  is  not  perhaps  so  great  a  difference  between  the  last  two  as 
their  relative  proportions  would  indicate,  both  being  nearly  saturated. 
Care  should  be  taken  to  distinguish  these  by  their  full  names  in  pre- 
scribing and  labelling. 

De  wees'  Tincture  of  Guaiacum. 

Take  of  Guaiacum  resin %\v. 

Carbonate  of  potassium 5iss. 

Pulv.  pimento      .         . ^j. 

Diluted  alcohol Oij. 

Digest  for  2  weeks.     Dose,  from  f3j  to  f  5ij. 
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Tinctura  Rhei  Aromatica.     [Noble's  Ionic  Elixir.) 

Take  of  Rhub.arb, 
Caraway, 

Oran<>;e-peel,  of  each ^ij. 

Brandy Oij. 

Macerate  for  2  -weeks  or  displace.     Dose,  f5j  to  f^ss. 

Tinctura  Rhei  Dulcis. 

Take  of  llhuharb,  in  moderately  coarse  powder         .        .        .     gij. 
Anise  seed, 
Liquorice-root,  in  moderately  coarse  powder,  of  each    .     .^j. 

Sugar gij. 

Diluted  alcohol Sufficient. 

Macerate  the  ino;reclients  in  a  conical  percolator,  after  they  have  been 
moistened  with  3  fluidounces  of  the  menstruum  for  24  hours,  then  pour 
on  the  menstruum  until  2|  j^i^^ts  of  tincture  have  been  obtained. 

Tinctura,  Rhei  et  Sennse. 

Take  of  Rhubarb,  in  moderately  coarse  powder  .  1  troyounce. 

Senna,  in  moderately  coarse  powder   .  .  120  grains. 
Coriander,  in  moderately  coarse  powder, 

Fennel,  in  moderately  coarse  pow^der,  each,  60      " 

Liquorice,  in  moderately  coarse  powder  .  30      " 

Raisins,  deprived  of  their  seeds            .  .  6  troyounces. 

Diluted  alcohol       .         .         .         .         .  .  3  pints. 

Macerate  for  7  days,  express,  and  filter  through  paper. 

This  tincture,  though  no  longer  officinal,  is  too  much  used  to  be  left 
unnoticed.  It  has  long  been  known  under  the  name  of  Warner's  gout 
cordial  and  is  deservedly  esteemed. 


&^ 


Tinctura  Moschi  [Medicinal).     Deschamp. 

Take  of  Musk  (in  grain) 1  part. 

Alcohol  (56  per  cent.) 5  parts. 

Macerate  together  for  14  days,  or  until  needed  for  use,  and  filter. 


Ethereal  Tinctures. 

The  use  of  the  several  forms  of  ether  as  menstrua  in  tinctures  is 
objectionable,  owing  to  the  variations  in  strength  to  which  these  are 
liable  from  the  rapid  evaporation  of  the  ether,  even  at  ordinary  temper- 
atures, and  in  the  transfer  of  the  liquid  from  the  bottles ;  yet  the  solvent 
action  of  ether  and  its  diffusible  character  adapt  it  to  combination  with 
certain  remedies. 

The  following  preparations,  prescribed  by  Dr.  Mettauer,  of  Virginia, 
containing  spt.  cetheris  nitrosi,  are  selected,  having  proved  useful  in 
medical  practice. 
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Mettauer^s  Ethereal  Tincture  of  Cantharides. 

Take  of  Cantharidis  pulv giij. 

Spt.  aether,  nit Oiiss 

Macerate  for  8  days,  and  filter. 

The  ethereous  menstruum  seems  to  promote  the  tendency  of  the  flies 
to  tlie  genito-urinary  organs  without  producing  strangury.  It  is  also 
used  as  a  blister  for  the  scalp  of  infants. 

Mettauer^s  Ethereal  Tincture  of  Gubebs. 

Take  of  CabebEe  pulv giv. 

Spt.  fetheris  nit Oij. 

Macerate  for  8  days,  and  filter. 

Used  for  subacute  inflammation  of  the  bladder,  urethra,  etc.,  and  of 
the  mucous  lining  of  the  stomach  and  bowels.  Dr.  M.  also  uses  spirit 
of  nitrous  ether  as  a  menstruum  for  colchicum,  guaiac,  squill,  ergot, 
ipecac,  etc. 

Ethereal  Tincture  of  Guaiacum. 

Take  of  Eesin  guaiacum 3  troyounces. 

Spirit  of  nitrous  ether 1  pint,  or  q.  s. 

Treat  by  displacement  or  maceration,  till  1  pint  of  the  tincture  is 
obtained. 

Dose,  a  teaspoonful. 

Ethereal  Tincture  of  Colchicum. 

Take  of  Colchicum 6  troyounces. 

Spirit  of  nitrous  ether 1  pint,  or  q.  s. 

Treat  by  displacement  or  maceration,  till  1  pint  of  the  tincture  is 
obtained. 

Dose,  20  to  30  drops. . 

Ethereal  Tincture  of  Cannabis  Indica. 

Take  of  Squire's  extract  of  cannabis         .         .         .     Half  an  ounce. 
Spirit  of  nitrous  ether  ....     Half  a  pint. 

Triturate  together  in  a  mortar,  till  the  extract  is  dissolved. 

Dose,  5  to  15  drops. 

The  foregoing  preparations  of  guaiacum,  colchicum,  and  cannabis  are 
used  jointly  for  rheumatic  and  neuralgic  symptoms.  (See  Extempora- 
neous Prescriptions.)  They  are  also  well  adapted  to  replace  the  alcoholic 
tinctures  of  the  same  drugs  for  most  general  purposes. 

Asiatic  Tincture  for  Cholera. 


Take  of  Opium,  in  powder     . 
Camphor  . 
Oil  of  cloves 
Capsicum,  in  powder 
Hoffmann's  anodyne 

Macerate  10  to  20  days,  or  prepar 


Si- 

g.i- 
oj. 

e  by  percolation  in  a  close  percolator. 
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This  is  a  most  valuable  application  of  the  ethereal  li<jUor  of  II(jfT- 
maiui,  the  diflusil)le  character  of  which  is  adniirahly  adapted  to  heightx-ii 
the  etlect  of  the  powerful  stimulants  pres(;ribed.  It  has  attained  con- 
sidei'able  celebrity  within  several  years  past. 

Adult  dose,  20  to  60  dnjps  every  second,  third,  or  iburth  hour, 
according  to  circumstances,  in  a  little  sweetened  water. 


CHAPTER    V. 


MEDICATED  WINES   VINEGARS,  ELIXIRS,  AND  CORDIALS. 
Vina,  U.  S.  P. 

THIS  class  of  Galenical  solutions  is  less  numerous  than  the  tinctures, 
to  which  it  is  closely  allied. 

There  are  two  kinds  of  wine  officinal  in  the  U.  S.  Pharmacopoeia ; 
vinum  (vinum  xericum  of  the  last  Pharmacopoeia),  which  is  sherry  wine 
(Teneriife  and  Madeira  are  sometimes  used  in  its  stead),  and  vinum 
rubrum,  which  is  port  wine.  The  former  contains  about  20  per  cent, 
of  alcohol,  sp.  gr.  .825,  and  is  directed  to  be  mixed  with  alcohol  in  the 
proportion  of  7  parts  of  wine  to  1  part  of  alcohol,  to  make  the  new 
officinal  vinum  album  fortius,  which  is  the  menstruum  for  all  the 
medicated  wines ;  when  thus  fortified,  the  wines  are  more  jDermanent ; 
and  the  latter  near  26  per  cent. 

In  all  the  medicated  wines  which  are  officinal,  sherry  wine  is  directed 
as  the  menstruum.  This  is  a  clear,  amber-colored  liquid,  having  an 
agreeable  pungent  taste,  and  destitute  of  acidity.  It  possesses  the  advan- 
tage over  either  alcohol  or  diluted  alcohol  of  being  less  stimulating,  and 
more  agreeable  in  its  taste  and  in  its  effects  on  the  system.  It  is  chiefly 
objectionable  as  a  substitute  for  diluted  alcohol,  from  its  liability  to 
decompose  when  impregnated  with  the  soluble  principles  of  plants.  To 
meet  this  objection,  it  is  customary  with  some  to  add  from  1  to  2  fluid- 
ounces  of  alcohol  to  a  pint  of  the  wine. 


Syllabus  of  the  Officinal  Medicated  Wines. 


Officinal  Name. 


Vinum  aloes 
Vinum  antimonii 

Vinum  aromaticum 


Proportions. 


Aloes,  6  parts  ~|  100  parts  ) 
Cardamom,  >  finislied  j- 
Ginger,  ea.  1  pt.  j  wine  J 
parts  tart.  emet.  to  1000  parts 


Lavender 
Origanum, 
Peppermint, 
Kosemary, 
Sage, 

Wormwood, 
each  1  part  J 


to  100 
parts  of 
finished 


Dose. 


fSi  to  fjss 


Med.  Properties. 


(  Carminative, 
\      aperient. 

Expect.,  emet. 
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Syllabus  of  the  Officinal  Medicated  Wines — (Continued). 


Officinal  Name. 

Proportions. 

Dose. 

Med.  Properties. 

Vinum  colchici  radicis 

40  parts  to  100  parts 

Gtt.  X  to  f^i 

/  Diuretic,  nerv. 
\     sedative. 

Vinum  colchici  seminis 

15  parts  to  100  parts 

f3J  to  f^ij 

a 

Vinum  ergotse 

15  pts.  to  100  pts. 
f  Solution  citrate  of 

iron  and  quinine    8  pts. 
1   Tincture       sweet 

fa 

Parturient. 

Vinum  ferri  amarum 

orange  peel          12  pts.    - 
Syrup                       36  pts. 
Stronger       white 

wine                      44  pts.  J 
f  Citrate  of  iron  and 

ammonium            4  pts. 
Tincture       sweet 

3SS  to  Jj 

Tonic. 

Vinum  ferri  citratis 

orange  peel          12  pts.    • 
Syrup                      12  pts. 
Stronger       white 

wine                      72  pts.  J 

^ss 

Tonic. 

Vinum  ipecacuanhse 

7  pis.  fluid  extract  to  100  pts. 

f.5J  to  f5ss 

Expectorant. 

Vinum  opii 

(  Powd.  opium  10  pts.  )    to  1 
\  Cinnamon  1  pt.            j- 100  > 
i  Cloves  1  pt.                 J  pts.  j 

Gtt.  X  to  XX 

f  Narcotic,  seda- 
\     tive,  etc. 

Vinum  rhei 

r  Ehubarb  10  pts.  1    to  100   1 
1  Calamus  1  pt.      j      pts.     J 

f3j  to  f^ss 

/  Carminative, 
\      aperient. 

EEMAEKS   ON   THE   MEDICATED   WINES. 

The  two  icines  of  colchicum  are  much  prescribed  in  rheumatic  and 
gouty  affections ;  that  of  the  root,  as  seen  in  the  syllabus,  is  much  the 
stronger.  Prepared  according  to  the  working  formula  appended  from 
the  Fharmacopceia,  it  furnishes  a  very  efficient  preparation.  The  wine 
of  the  seed  should  be  made  of  the  fresh  and  well-preserved  seed ;  it  is 
preferred  by  some  as  a  more  uniform  preparation.  Large  quantities  of 
wine  of  fresh  colchicum  root  are  imported  from  England,  and  it  is  said 
to  be  more  efficient  than  that  prepared  of  the  dried  root.  Some  of  the 
best  pharmacists  in  England,  however,  prefer  to  use  the  recently  dried 
root  as  furnishing  uniform  and  satisfactory  results. 

Antimonial  wine  is  made  by  trituration  in  a  mortar,  owing  to  the 
comparative  insolubility  of  the  tartrate  of  antimony  and  potassium 
in  alcoholic  liquids.  The  late  edition  of  the  Pharmacopoeia  directs  a 
small  portion  of  boiling  water  to  be  added  to  the  salt,  and  this  solution 
to  the  wine. 

Wine  of  ipecacuanha  is  an  elegant  and  very  popular  preparation, 
being  much  used  by  itself,  and  with  other  expectorant  and  diaphoretic 
remedies ;  it  is  not  as  depressing  in  its  effects  as  wine  of  antimony,  and 
yet  about  equally  efficacious  as  an  emetic  and  nauseant.  It  will  be 
observed  that  it  is  directed  to  be  made  by  adding  7  parts  of  the  fluid 
extract  to  sufficient  stronger  white  wine  to  make  100  parts  by  weight. 

Wine  of  ergot  is  perhaps  more  used  than  any  other  preparation  of 
that  drug ;  it  has  no  other  fault  than  its  proneness  to  decompose  in  hot 
weather,  which  makes  it  necessary  to  add  a  little  strong  alcohol,  or  to 
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keep  it  in  a  cool  place  and  in  well-stopped  bottles.  This  is  now  directed 
to  be  made  by  percolating  15  parts  of  ground  ergot  with  sufficient 
stronger  white  wine  to  make  100  parts  by  weight. 

Three  new  preparations  of  this  class  have  been  made  officinal  in  the 
edition  of  1880;  tliese  are: 

A^inura  aromaticum,  which  Ls  used  as  a  stimulating  application  to 
venereal  ulcers. 

Vinum  ferri  amarum  and  vinum  ferri  citratis,  both  of  which  have 
been  used  with  advantage  wliere  chalybeate  tonics  are  indicated. 

Vinum  tabaci,  it  will  be  noticed,  has  been  dismissed. 

Vinum  Album,  U.  S.  P.     ( White  Wine.) 

A  pale  amber-colored  or  straw-colored  alcoholic  liquid,  made  by  fer- 
menting the  unmodified  juice  of  the  grajDe,  freed  from  seeds,  stems,  and 
skins. 

White  wine  should  be  preserved  in  well-closed  full  casks  or  bottles, 
and  in  a  cool  place. 

White  wine  should  have  a  full,  fruity,  agreeable  taste,  without  ex- 
cessive sweetness  or  acidity,  and  it  should  have  a  pleasant  odor,  free 
from  yeastiness.  Its  sp.  gr.  at  15.6°  C.  (60°  F.)  should  not  be  less 
than  0.990,  nor  more  than  1.010.  If  10  c.c.  of  white  wine  be  diluted 
with  an  equal  volume  of  distilled  water,  and  treated  with  5  drops  of 
test-solution  of  ferric  chloride,  only  a  faint  greenish-brown  color  should 
make  its  appearance  (absence  of  tannic  acid).  Upon  evaporation  and 
12  hours'  drying  on  the  water-bath,  it  should  leave  a  residue  of  not  less 
than  1,5  per  cent.,  nor  more  than  3.0  per  cent.  Using  litmus  paper  as 
an  indicator,  250  c.c.  of  white  wine  should  require  for  complete  neutral- 
ization not  less  than  15,  nor  more  than  26  c.c.  of  the  volumetric  solution 
of  soda. 

Tested  by  the  following  method,  white  wine  should  contain  not  less 
than  10  per  cent.,  nor  more  than  12  per  cent,  by  weight,  of  absolute 
alcohol : 

Weigh  a  definite  volume  of  the  wine  at  the  temperature  of  15.6°  C. 
(60°  F.);  evaporate  it  in  a  porcelain  capsule  to  ^  of  its  original  volume, 
cool,  and  add  distilled  water  until  the  mixture  measures  its  original 
volume  at  the  temperature  of  15.6°  C.  (60°  F.);  then  weigh  again. 
The  first  weight  divided  by  the  second  will  affi^rd  a  quotient  (to  be 
carried  out  to  4  decimal  places)  which  corresponds  to  the  percentage  of 
absolute  alcohol  by  weight  in  the  wine. 

Vinum  Album  Fortius,  U.  S.  P.     [Stronger  White  Wine) 

White  wine,  seven  parts 7 

Alcohol,  one  part 1 

Mix  them. 

When  tested  for  alcohol,  as  described  under  white  "s^dne  (see  Vinum 
Album),  stronger  white  wine  should  contain  not  less  than  20  per  cent., 
nor  more  than  25  per  cent,,  of  absolute  alcohol  by  weight. 
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Vinum  Aloes,  U.  S.  P.     ( Wine  of  Aloes) 

Purified  aloes,  six  parts 6 

Cardamom,  one  part 1 

Ginger,  one  part 1 

Stronger  white  wine,  a  sufficient  quantity 

To  make  one  liundred  parts .     100 

Mix  the  aloes,  cardamom,  and  ginger,  and  reduce  them  to  a  moderately 
coarse  (No.  40)  powder.  Macerate  the  powder  with  90  parts  of  stronger 
white  wine  for  7  days,  with  occasional  agitation,  and  filter  through  paper, 
adding,  through  the  filter,  enough  stronger  white  wine  to  make  the 
filtered  liquid  weigh  100  parts. 


Vinum  Antimonii,  U.  S.  P.     ( Wine  of  Antimony.) 

Tartrate  of  antimony  and  potassium,  four  parts  ...        4 

Boiling  distilled  water,  sixty  parts 60 

Stronger  white  wine,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Dissolve  the  tartrate  of  antimony  and  potassium  in  the  water,  and, 
while  the  solution  is  hot,  add  600  parts  of  stronger  white  wine,  and 
filter  through  paper,  adding,  through  the  filter,  enough  stronger  white 
wine  to  make  the  filtered  liquid  weigh  1000  parts. 

Vinum  Aromaticum,  U.  S.  P.     {Aromatic  Wine.) 

Lavender,  one  part 1 

Origanum,  one  part 1 

Peppermint,  one  part 1 

Rosemary,  one  part 1 

Sage,  one  part 1 

Wormwood,  one  part 1 

Stronger  white  wine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  solid  ingredients,  and  reduce  them  to  a  coarse  (No.  20)  pow- 
der. Moisten  the  powder  with  4  parts  of  stronger  white  wine,  pack  it 
moderately  in  a  conical  glass  percolator,  and  gradually  pour  enough 
stronger  white  wine  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 

Vinum  Colchici  Hadicis,  U.  S.  P.     ( Wi7ie  of  ColcMcum  Root.) 

Colchicum  root,  in  No.  30  powder,  forty  parts     ....      40 
Stronger  white  wine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  stronger  white  wine,  pack  it 
moderately  in  a  conical  percolator,  and  gradually  pour  enough  stronger 
white  wine  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 
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Vinum  Colchiei  Seminis,  U.  S.  P.     ( Wine  of  Colchicum  Seed.) 

Colchicum  seed,  in  No.  20  powder,  fifteen  jjarts  ....       15 
Stronger  white  wine,  a  sullicient  quantity 

To  make  one  liundred  parts ]U0 

To  the  powder  add  90  parts  of  stronger  white  wine,  and  macerate  for 
7  days,  with  occasional  agitation ;  then  filter  through  paper,  adding, 
through  the  filter,  enough  stronger  white  wine  to  make  the  filtered  liquid 
weigh  100  parts. 

Vinwn  Ergotm,  U.  S.  P.     (  Wine  of  Ergot.) 

Ergot,  recently  ground  and  in  No.  30  powder,  fifteen  parts        .      15 
Stronger  white  wine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  4  parts  of  stronger  white  wine,  pack  it 
moderately  in  a  cylindrical  percolator,  and  gradually  pour  enough 
stronger  white  wine  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 

Vinum  Ferri  Amanim,XJ.  S.  P.     [Bitter  Wine  of  Iron.) 

Solution  of  citrate  of  iron  and  quinine,  eight  parts     ...         8 
Tincture  of  sweet  orange  peel,  twelve  parts     *    .         .         .         .12 

Syrup,  thirty-six  parts 36 

Stronger  white  wine,  forty-four  parts 44 

To  make  one  hundred  parts 100 

Mix  and  filter  through  paper. 

Vinum  Ferri  Citratis,  U.  S.  P.     ( Wine  of  Citrate  of  Iron.) 

Citrate  of  iron  and  ammonium,  four  parts 4 

Tincture  of  sweet  orange  peel,  twelve  parts         ....  12 

Syrup,  twelve  parts 12 

Stronger  white  wine,  seventy-two  parts 72 

To  make  one  hundred  parts .         .     100 

Mix  and  filter  through  paper. 

Vinum  Ipecacuanhce,  U.  S.  P.     ( Wine  of  Ipecac.) 

Fluid  extract  of  ipecac,  seven  parts 7 

Stronger  white  wine,  ninety-three  parts 93 

To  make  one  liundred  parts     .         .         .         .         .        .         .  100 

Mix  and  filter  through  paper. 

Vinum  Opii,  U.  S.  P.     ( Wine  of  Opium.) 

Powdered  opium,  ten  parts .10 

Cinnamon,  in  No.  60  powder,  one  part 1 

Cloves,  in  No.  30  powder,  one  part  ...         .        .        .        .1 

Stronger  white  wine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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To  the  mixed  powders  add  90  parts  of  stronger  white  wine,  and 
macerate  the  mixture  for  7  days,  with  occasional  agitation ;  then  trans- 
fer it  to  a  filter,  and  gradually  pour  enough  stronger  white  wine  upon 
it  to  make  the  filtered  liquid  weigh  100  parts. 

Vinum  Hhei,  U.  S.  P.     ( Wine  of  Rhubarb) 

Rhubarb,  in  N'o.  30  powder,  ten  parts 10 

Calamus,  in  No.  30  powder,  one  part 1 

Stronger  white  wine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  mixed  powders  with  five  parts  of  stronger  white  wine, 
pack  the  mixture  in  a  conical  glass  percolator,  and  gradually  pour  enough 
stronger  white  wine  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 


Vinum  Bubnim,  U.  S.  P.     [Bed  Wine.) 

A  deep  red,  alcoholic  liquid,  made  by  fermenting  the  juice  of  colored 
grapes  in  presence  of  their  skins. 

Red  wine  should  be  preserved  in  well-closed,  full  casks  or  bottles, 
and  in  a  cool  place. 

Red  wine  should  have  a  full,  fruity,  moderately  astringent,  pleasant 
taste,  without  decided  sweetness  or  excessive  acidity.  It  should  have  a 
pleasant  odor,  free  from  yeastiness.  Its  sp.  gr.  at  15.6°  C.  (60°  F.)  should 
not  be  less  than  0.989,  nor  more  than  1.010.  If  10  c.c.  of  red  wine 
be  diluted  with  an  equal  volume  of  distilled  water,  and  treated  with  5 
drops  of  test-solution  of  ferric  chloride,  the  liquid  should  acquire  a 
brownish -green  color,  due  to  tannic  acid.  Upon  evaporation  and  12 
hours'  drying  on  the  water-bath,  it  should  leave  a  residue  of  not  less 
than  1.6  per  cent.,  nor  more  than  3.5  per  cent.  Using  litmus  paper  as 
an  indicator,  250  c.c.  of  red  wine  should  require,  for  complete  neutral- 
ization, not  less  than  15,  nor  more  than  26,  c.c.  of  the  volumetric  solu- 
tion of  soda.  -If  50  c.c.  of  red  wine  be  treated  with  a  slight  excess  of 
water  of  ammonia,  the  liquid  should  acquire  a  green  or  brownish-green 
color ;  if  it  be  then  well  shaken  with  25  c.c.  of  ether,  the  greater  por- 
tion of  the  ethereal  layer  removed  and  evaporated  in  a  porcelain  capsule 
with  excess  of  acetic  acid  and  a  few  fibres  of  uncolorecl  silk,  the  latter 
should  not  acquire  a  crimson  or  violet  color  (absence  of  aniline  colors). 
With  test-solution  of  acetate  of  lead,  red  wine  should  form  a  heavy 
precipitate,  which  may  vary  in  color  from  bluish-green  to  green. 

Tested  by  the  following  method,  red  wine  should  contain  not  less  than 
10  per  cent.,  nor  more  than  12  per  cent.,  by  weight,  of  absolute  alcohol : 

Weigh  a  definite  volume  of  the  red  wine  at  the  temperature  of  15.6°  C. 
(60°  F.),  evaporate  it  in  a  porcelain  capsule  to  ^  of  its  original  volume, 
cool,  and  add  distilled  water  until  the  mixture  measures  its  original 
volume  at  the  temperature  of  15.6°  C.  (60°  F.);  then  weigh  again. 
The  first  weight  divided  by  the  second  will  aiford  a  quotient  (to  be  car- 
ried out  to  four  decimal  places),  which  corresponds  to  the  percentage  of 
absolute  alcohol,  by  weight,  in  the  wine. 
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Wines  not  Officinae  in  U.  S.  P. 

Vinum  Ergotce  Satwratam. 

Take  of  Ergot,  recently  powdered       .         .         .^iiiss. 

Sherry  wine A  sufficient  quuntity. 

Moisten  the  ergot  with  a  fluidoiince  of  the  wine,  transfer  to  a  conical 
percolator,  pack  firmly,  and  slowly  displace  one  pint. 

This  preparation  has  been  long  in  use  as  a  most  efficient  parturient 
and  valuable  antihemorrhagic. 

Wine  of  Wild  Cherry  Bark. 

Take  of  Alcoholic  extract  (from  24  ounces)  of  wild  cherry 

bark,  about ^vss. 

Sweet  almonds ,^iij. 

Water 1  pint. 

Sherry  wine 2  pints. 

Beat  the  almonds  with  the  water  to  a  paste,  rub  down  the  extract  with 
half  a  pint  of  the  wine,  and  mix  the  two  liquids  in  a  bottle  of  the 
capacity  of  3  pints,  stop  it  closely,  and  permit  it  to  stand  for  3  days,  with 
occasional  agitation  ;  then  add  the  remainder  of  the  wine,  allow  it  to 
stand  a  week,  and  filter.  By  this  mode  of  proceeding,  opportunity  is 
aiforded  for  the  development  of  the  hydrocyanic  acid  before  the  men- 
struum is  made  so  alcoholic  as  to  retard  the  reaction  which  favors  its 
formation. 

Thus  made,  the  wine  of  wild  cherry  bark  is  a  transparent,  wine-red 
liquid,  having  an  astringent,  bitter  almond  taste  and  odor,  much  less 
agreeable  than  the  syrup,  and  of  about  the  same  strength. 

The  dose  of  this  preparation  as  a  tonic  and  sedative  is  a  teaspoonful. 

Wine  of  Tar — Tar  Beer — Jews'  Beer. 

Take  of  Oil  of  tar f^vj. 

Carbonate  of  magnesia §j. 

Sugar     ...... 

Alcohol 

Syrup     

Sherry  wine,  sufficient  to  make  . 


511.)- 

Snj. 

2 J  pints. 


Rub  the  oil  of  tar  with  the  magnesia  and  sugar  to  a  smooth  powder, 
then  having  mixed  the  alcohol,  wine,  and  water  together,  rub  the  tar  and 
magnesia  with  the  mixed  liquids  gradually  added,  shake  them  well  and 
filter,  finally  add  the  syrup. 

This  yields  a  bright,  wine-colored  preparation,  possessed  of  the  odor 
and  taste  of  the  tar  in  a  marked  degree,  and  has  given  satisfaction 
wherever  prescribed. 

The  dose  is  a  tablespoonful  3  or  4  times  daily. 

Wine  of  Iron.     (T.  Weaver.) 

Take  of  Citrate  of  iron  * 128  grains. 

Sherry  wine 12  fliuidounces. 

Hot  water,  and 

Sugar,  of  each Sufficient. 

Tincture  of  orange-peel,  to  make     .        .        1  pint. 

«  For  this  may  be  substituted  an  equivalent  quantity  of  the  ofScinal  solution  of  citrate 
of  iron.     Citrate  of  magnetic  oxide  of  iron  is  preferred  by  some. 
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Dissolve  the  citrate  in  hot  Avater,  and  add  to  it  the  other  ingredients 
in  proportion  to  suit  the  taste. 

Dose,  a  teaspoonful,  containing  a  grain  of  the  iron  salt. 

Wine  of  Peiosin. 

Take  of  the  cleaned  inner  coating  or  membrane  of  fresh  hogs'  stom- 
achs ;  digest  this  in  sherry  wine  in  the  proportion  of  half  a  pint  of 
wine  to  each  stomach  used.  After  macerating  3  days,  pour  oif  the  wine 
from  the  stomach  membranes,  and  digest  them  again  in  half  the  quantity 
of  wine  for  3  days,  pour  off  the  wine,  and  express ;  mix  this  Avith  the 
first  fluid  obtained,  and  filter.  This  liquid  should  uoav  be  diluted  so 
that  1  fluidrachm  shall  digest  in  4  or  6  hours  100  grains  of  coagulated 
albumen  previously  mixed  Avith  1  fluidounce  of  distilled  Avater  acidulated 
with  6  drops  of  muriatic  acid. 

Aceta,  U.  S.  P. 

Acetum  (vinegar)  is  no  longer  officinal  in  the  TJ.  S.  Pharmacopoeia; 
it  Avas  described  as  "  impure  diluted  acetic  acid  prepared  by  fermenta- 
tion ;  "  it  is  too  familiar  to  require  description.  Vinegar  was  formerly 
chiefly  useful  in  pharmacy  for  furnishing  acetum  distUlatum,  Avhicli  is 
made  by  distillation,  by  means  of  a  sand-bath,  from  a  glass  retort  into 
a  glass  receiver,  rejecting  from  each  gallon  the  last  pint,  Avhich  contains 
the  impurities.  This  liquid,  Avhich  is  nearly  pure  weak  acetic  acid,  has 
about  the  same  strength  as  the  crude  vinegar  from  which  it  is  obtained, 
and  possesses  the  same  satm^ating  poAve^r;  100  grains  should  saturate  not 
less  than  7.6  grains  of  bicarbonate  of  potassium. 

Distilled  A^inegar  AA^as  formerly  used  as  the  menstruum  for  the  officinal 
aceta,  but  in  the  last  three  revisions  of  the  PharmacopeEia  it  has  been 
superseded-  by  diluted  acetic  acid. 

The  chief  reason  for  this  change  has  been  that  the  latter  liquid  is 
cheaper  and  much  more  easily  obtained.  The  immense  production  of 
acetic  acid  for  use  in  the  arts  as  Avell  as  in  medicine,  has  reduced  its 
price  to  a  much  loAver  point  than  formerly.  The  small  bulk  of  tlie 
strong  acid  recommends  it  for  transportation,  and  it  may  be  readily  and 
immediately  diluted  to  the  point  desired.  It  is  free  from  organic  im- 
purities, while  the  ordinary  product  of  the  distillation  of  vinegar  is  not, 
as  slioAvn  by  the  fact  that,  Avhile  the  latter  is  apt  to  turn  broAvn  on  the 
addition  of  an  alkali,  the  former  remains  clear  and  colorless. 

For  an  account  of  acetic  acid,  the  chief  impurities  found  in  the  com- 
mercial article  and  the  modes  of  testing  it,  the  reader  is  referred  to  Part 
IV.  of  this  work. 

Acidum  Aceticum  Pilutum. — This  liquid  is  made  by  adding  17  jyarts 
of  acetic  acid  to  83  parts  of  water,  so  that  the  proportions  may  be  stated 
as  1  part  of  strong  acid  in  every  6  parts  of  diluted. 

The  use  of  diluted  acetic  acid  as  a  menstruum  is  confined  by  the 
TJ.  8.  Pharmacopoeia  to  squill,  lobelia,  sanguinaria,  and  opium.  It  is, 
hoAvever,  used  in  the  preparation  of  the  solid  extract  of  colchicum  and 
the  ammoniac  plasters. 

It  forms  an  admirable  menstruum  for  squill,  its  acid  taste  recom- 
mending it  over  both  water  and  alcohol,  and  its  medicinal  action  pro- 
moting that  of  squill  in  most  cases  to  which  that  medicine  is  adapted. 
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Sanguinaria  and  lobelia,  introduced  into  the  class  in  the  edition  of 
the  Pharmacopoeia  of  1860;  both  these  drugs  contain  alkaloids  which 
are  fixed  in  the  preparation  by  the  acetic  acid. 

In  the  case  of  opium,  the  object  in  employing  this  acid  is  to  assist  in 
dissolving  and  extracting  the  morphine,  with  which  it  combines,  furnish- 
ing a  soluble  salt,  and  one  which  is  considered  by  some  as  more  desirable 
than  the  meconate,  as  it  exists  in  laudanum  and  other  solutions  prepared 
with  neutral  menstrua. 

The  addition  of  acetic  acid  as  an  antiseptic  to  several  of  the  syrups 
most  liable  to  ferment  has  recently  been  recommended,  and  it  is  found 
to  serve  a  useful  purpose  not  only  in  preventing  fermentation,  but  also 
in  qualifying  the  cloying  sweetness,  which  is  an  objection  to  this  form 
of  preparation. 

The  antiseptic  properties  of  diluted  acetic  acid  are  inferior  to  those 
of  diluted  alcohol,  and  on  that  account  these  jjreparations  are  said  to  be 
more  liable  to  change  than  the  tinctures.  A  small  addition  of  alcohol 
is  sometimes  made  to  obviate  this.  I  have,  however,  never  known 
either  of  the  officinal  "Aceta "  to  ferment  by  keeping.  A  syllabus  of 
this  class  is  appended. 

Syllabus  of  Officinal  Yinegaes. 


Officinal  Name. 

Proportions. 

Dose. 

Medical  Properties,  etc. 

Acetum  lobelise 

10  parts  to  100  parts  of 
finished  preparation 

gtt.  XXX  to  fgj 

Expect.,  narcot.,  etc. 

Acetum  opii 

10  parts  to  100  parts  of 

gtt.  X  to  XX 

See    Preparations  of 

finished  preparation 

Opium. 

Acetum  sanguinarise 

10  parts  to  100  parts  of 
finislied  preparation 

gtt.  XXX  to  fgj 

Expect.,  narcot.,  etc. 

Acetum  scillse 

10  parts  to  100  parts  of 
finished  preparation 

gtt.  XXX  to  f^ij 

Diuretic,  sedative,  etc. 

Working  Formulas  from  the  U.  S.  Pharmacopoeia. 

Acetum  Lobelice,  U.  S.  P.     (  Vinegar  of  Lobelia) 

Take  of  Lobelia,  in  No.  30  powder,  ten  parts       ....       10 
Diluted  acetic  acid,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  5  parts  of  diluted  acetic  acid,  pack  it  firmly 
in  a  conical  glass  percolator,  and  gradually  pour  w^ow  it  diluted  acetic 
acid  until  100  parts  of  filtered  liquid  are  obtained. 

Acetum  Opii,  U.  S.  P.     ( Vinegar  of  Opium..) 

Powdered  opium,  ten  parts 10 

Nutmeg,  in  No.  30  powder,  three  parts 3 

Sugar,  twenty  parts         . .  20 

Diluted  acetic  acid,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Macerate  the  opium  and  nutmeg  in  50  parts  of  diluted  acetic  acid  for 
24  hours ;  put  the  mixture  into  a  conical  glass  percolator  and  return  the 

45 
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percolate  until  it  passes  clear,  then  gradually  jjour  on  diluted  acetic  acid 
until  80  parts  of  liquid  are  obtained.  In  this  dissolve  the  sugar  by 
agitation  without  heat  and  strain. 

Acetum  Sanguinarim,  U.  S.  P.     ( Vinegar  of  Bloodroot.) 

Take  of  Bloodroot,  in  No.  30  powder,  ten  parts  ....       10 
Diluted  acetic  acid,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Proceed  as  for  acetum  lobelia. 

Acetum  Scillce,  U.  S.  P.     ( Vinegar  of  Squill.) 

Take  of  Squill,  in  moderately  coarse  powder    .        4  troyounces. 

Diluted  acetic  acid         ....        A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  diluted  acetic  acid,  after  the 
mixture  has  ceased  to  swell  pack  it  carefully  in  a  conical  glass  percolator, 
and  gradually  pour  upon  it  diluted  acetic  acid  until  100  parts  of  filtered 
liquid  are  obtained. 

Elixirs  and  Cordials. 

Since  the  last  edition  of  this  work  was  issued,  the  number  of  elixirs 
which  have  been  brought  to  the  notice  of  physicians  by  diiferent  manu- 
facturers can  hardly  be  stated  with  exactness,  and  it  has  certainly  had  an 
injurious  influence  upon  the  practice  of  legitimate  pliarmacy,  each  maker 
claiming  superiority  for  liis  own  preparations,  and  most  of  them  sedu- 
lously concealing  theu*  real  composition.  The  committee  of  revision, 
feeling  that  some  authorized  formula  for  an  elixir  which  might  serve 
as  a  basis  or  vehicle  for  many  of  the  medicines  so  recommended  was 
really  needed,  introduced  the  Elixir  Aurantii,  U.  8.  P. 

Elixir  of  Orange,  U.  S.  P.     {Simple  Elixir?) 

Take  of  Oil  of  orange,  one  part 1  part. 

Cotton,  two  parts      .......       2  parts. 

Sugar,  coarsely  jDOwdered,  one  hundred  parts       .  100     " 
Alcohol,  water,  each  a  sufficient  quantity 

To  make  three  hundred  j)arts     ....  300    " 

Mix  the  alcohol  and  water  in  the  proportion  of  1  part  of  alcohol  to 
3  of  water ;  add  the  oil  of  orange  to  the  cotton  in  small  portions  at  a 
time,  distributing  it  thoroughly  by  picking  the  cotton  after  each  addi- 
tion ;  then  pack  it  tightly  in  a  conical  percolator,  and  gradually  pour  on 
the  mixture  of  alcohol  and  water  until  200  parts  of  filtered  liquid  are 
obtained.  In  this  liquid  dissolve  the  sugar  by  agitation,  without  heat, 
and  strain. 

We  give  below  as  many  formulae  for  the  various  popular  elixirs  and 
cordials  as  we  deem  necessary  and  as  our  space  will  permit. 

For  the  most  part,  these  elixirs  are  only  solutions  of  salts  in  some 
aromatic  saccharine  liquid.  It  is,  however,  folly  to  suppose  that  one 
basic  elixu-  will  answer  equally  to  disguise  all  substances.  They  are 
usually  colored  various  shades  of  brown  or  red,  caramel  and  carmine 
being  the  principal  coloring  matters  used.  The  following  makes  a  good 
coloring  for  luost  of  them : 
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Compound  Potoder  of  Cochineal. 

Take  of  Cochineal,  in  powder 120  grains. 

Alum,  in  powder 120      " 

Carbonate  of  potassium 120      " 

Bitartrate  of  potassium 240      " 

Mix.     Keep  in  well-stoppered  vial. 

Compound  Tincture  of  Cochineal. 

Take  of  Compound  powder  of  cochineal        .        .     120  grains. 

Diluted  alcohol 2  fluidounces. 

Slightly  warm  the  diluted  alcohol  and  mix  with  the  powder,  macerate 
in  a  stoppered  vial  for  12  hours,  and  filter  for  use.  This  is  permanent, 
and  imparts  a  beautiful  red  color  to  elixirs  and  solutions  which  have  no 
acid  properties. 

Simple  Elixir. 

Take  of  Spirit  of  orange J  fluidounce. 

Stronger  alcohol 4  fluidounces. 

Cinnamon  water 6  " 

Syrup 6  " 

Mix. 

This  is  a  turbid  mixture.  For  many  purposes  it  is  not  necessary  to 
filter  before  using,  but,  generally,  it  should  be  clear,  particularly  when 
used  for  physicians'  prescriptions,  and  in  making  some  elixirs.  Filtering- 
paper  pulp,  made  by  beating  scraps  of  chemically-pure  filtering-paper  in 
a  mortar,  in  the  proportion  of  60  grains  of  paper  to  ^  fluidounce  of 
water,  added  to  16  fluidounces  of  the  elixir,  agitated  briskly  for  a  few 
moments,  and  filtered,  renders  the  elixir  perfectly  limpid.  The  paper 
is  free  from  the  chemical  objections  urged  against  cai'bonate  of  magne- 
sium, chalk,  etc.,  which  are  frequently  u.sed  as  clarifying  agents. 

The  very  pleasant  taste  and  odor  of  this  elixir,  its  freedom  from  color 
and  chemical  impurities,  commend  it  for  general  use  as  a  medicating 
vehicle. 

Red  Elixir. 

Take  of  Compound  tincture  of  cochineal         .        .      h  fluidounce. 

SimjDle  elixir 16  fluidounces. 

Mix. 

This  is  sometimes  preferred  as  a  simple  elixir  because  of  its  beautiful 
color. 

Curagao  Cordial.     (L.  M.  Emanuel.) 

Take  of  Curagao  bark  (bitter  orange) 3j. 

Peel  of  sweet  oranges        .        .        .        .        .        .  S»ss. 

Cloves, 

Canella,  of  each grs.  xv. 

Brandy Oss. 

Neutral  sweet  spirits Oij. 

Distilled  orange-flower  water    .....  f^iij. 

Sugar  .         .         .         .         •         .         '.        .        .  ftj- 

Prepare  a  tincture  by  percolation  with  the  aromatics,  brandy,  and 
sweet  spirits,  then  add  the  distilled  orange-flower  water  and  the  sugar. 
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Red  Curagao  Cordial.     {Improved  Formula.) 

Take  of  Sweet  spirits 1  pint. 

Tincture  of  orange-peel        .        .        .        .        .    Sufficient. 

Syrup 1  pint. 

Oil  of  juniper, 

Tincture  of  saunders,  of  each,  to  taste. 
Mix. 

The  genuine  Cura9ao  cordial  is  imported  from  Rotterdam,  and  is 
highly  esteemed.  These  recipes  form  good  imitations  of  it.  It  is  rec- 
ommended as  a  remedy  for  nausea,  especially  when  a  symptom  of 
pregnancy. 

Elixir  Valerianate  of  Ammonia. 

Take  of  Crystallized  valerianate  of  ammonium  .        .        .    grs.  256 
Red  elixir Oj. 

Dissolve  the  valerianate  in  the  simple  elixir,  slightly  warmed,  and 
then  add  a  few  drops  of  aqua  ammonia  until  the  solution  is  exactly 
neutral  and  the  disagreeable  valerianic  odor  is  destroyed. 

This  preparation  is  somewhat  similar  to,  and  takes  the  place  of,  the 
old  Pierlot's  solution. 

Pierlofs  Solution  of  Valerianate  of  Ammonium.      [Modified  Formula.) 


Take  of  Extract  of  valerian     . 

Fluid  extract  of  valerian 
Water  .... 


2  scruples. 
2  fluidrachms. 
7  fluidounces. 


Dissolve  the  extract  in  the  fluid  extract  and  water,  filter,  and  add 

Valerianate  of  ammonium         .         .         .        2  drachms. 

Orange-flower  water, 

Simple  syrup,  of  each        ....        J  fluidounce. 

Dose,  a  teaspoonful. 


Flixir  of  Valerianate  of  Ammonium  ivith  Quinine. 


Take  of  Sulphate  of  quinine  .        .        .        . 
Elixir  of  valerianate  of  ammonium 


128  grains. 
16  fluidounces. 


Mix.     Filter  if  necessary.     Sulphate  of  quinine  is  soluble  in  elixir  of 
valerianate  of  ammonium  to  twice  the  quantity  here  ordered. 


Flixir  Beef  Wine  and  Iron. 

Take  of  Extract  of  beef 

Citrate  of  iron  and  ammonia 

Spirits  of  orange 

Sugar    .         

Sherry  wine 

Mix  and  filter. 

Beef  Wine  Iron  and  Cinchonce. 

Take  of  Beef  wine  and  iron 
Sulphate  of  quinine 
Sulphate  of  cinchonine  . 
Sulphate  of  quinidine 
Sulphate  of  cinchonidine 

Mix  and  filter. 


3j. 

grs.  Ixiv. 
3ij. 

q.  s.  ad  Oj. 


Oj. 
9  grs. 
3     " 
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256  grains. 


Elixir  Bismuth. 

Take  of  Citrate  of  bismuth  and  ammonia   . 

Aqua 

Dissolve  by  the  aid  of  a  gentle  heat  and  a  few  drops  of  aqua  ammonia, 
and  then  add 

Simple  elixir fSxv. 

Elixir  of  Calisaya. 


Take  of  Calisaya  bark    .         .        .        .        . 

1  troy  ounce. 

Recent  orange-peel    .        .        .        . 

i 

Ceylon  cinnamon, 

Coriander, 

Angelica  seeds,  of  each 

3  drachms. 

Caraway, 

Aniseed, 

Cochineal,  of  each 

1  drachm. 

French  brandy,  and  water,  of  each 

A  sufficient  quantity 

Simple  syrup       .... 

10  fiuidounces. 

Percolate  the  cinchona  and  aromatics  with  the  brandy,  until  10  fluid- 
ounces  are  obtained.  Continue  the  displacement  with  equal  parts  of 
brandy  and  water,  till  22  fiuidounces  are  obtained,  then  add  the  syrup 
to  bring  it  up  to  the  measure  of  2  pints. 

This  elixir  is  now  commonly  made  from  the  alkaloids,  the  follo^dng 
formula  being  recommended. 


Take  of  Sulphate  of  quinine 

Sulphate  of  cinchonine 
Sulphate  of  quinidine    . 
Sulphate  of  cinchonidine 
Elixir  of  orange 


72  grs. 
24    " 
20    " 
12    " 

8  pints. 


Triturate  the  mixed  sulphates  with  1  pint  of  the  elixu*,  pour  the  mix- 
ture into  a  glass  flask,  and  heat  on  water-bath  until  solution  is  efiected ; 
while  still  hot  add  the  remainder  of  the  elixir  :  when  cold,  filter. 


Elixir  Calisayoe  Ferratum. 

Take  of  Citrate  of  iron  and  ammonium 

Elixir  calisaya 

Dissolve  and  filter. 


256  grs. 
16  fl.  oz. 


Ferrated  Elixir  of  Cinchona 


(J.  T.  Shinn.) 


Take  of  Calisaya  bark,  in  powder 
Cinnamon  water  . 
Caraway  water 
Tincture  of  orange-peel 
Alcohol 
Brandy 

Syrup   .... 
Soluble  pyrophosphate  of  iron 

Mix  the  cinnamon  water  and  caraway  water  with  the  tincture  of 
orange-peel,  and  percolate  the  bark  with  the  mixture.  Dissolve  the 
pyrophosphate  of  iron  in  the  percolate,  add  the  other  ingredients,  and 
filter. 

This  contains  about  1  grain  of  pyrophosphate  of  iron  (with  citrate  of 
ammonia),  and  2  grains  of  cinchona  bark  to  a  drachm. 


4  troyounces. 
2  pints. 
1  pint. 


2  pints. 

3  " 

2  ounces. 
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Elixir  Chloroformi.     [Chloroform  Paregoric.)     (Dr.  H.  Hartshorne.) 
Take  of  Chloroform     .......    li  fluidounces. 


Tincture  of  opium li  " 

Tincture  of  camphor IJ  " 

Arom.  spt.  of  aminonia  .         .         .         .     IJ  " 

Oil  of  cinnamon 20n\^. 

Brandy    . 2    fluidounces. 

Dose,  f  5ss  or  less,  in  spasmodic  aiFections  of  the  stomach,  cholera,  etc. 

Elixir  Corydalis  Compositum.     ( Compound  Elixir  of  Turkey  Corm.) 

Take  of  Elixir  of  orange 10  fluidounces. 

Alcohol    ^         .....         .  2 

Fluid  extract  of  corydalis         ...  1            " 

Fluid  extract  of  stillingia        ...  1            " 

Fluid  extract  of  prickly  ash  bark    .         .  4            " 

Fluid  extract  of  blue  flag         ...  1^           " 

Iodide  of  potassium         ....  360    grains. 

Mix  the  elixir  and  alcohol  and  add  the  fluid  extracts.  Dissolve  the 
iodide  of  potassium  in  the  mixture,  and  allow  to  stand  24  hours  and 
filter. 

Elixir  de  Garus. 


Take  of  Syr.  adiantum  (maidenhair),  lb.  J  to  Ov,    . 

Spirit  of  garus 

Safiron  

Orange-flower  water 

Macerate  2  days,  and  filter. 

Sjnrit  of  Garus. 
Take  of  Aloes, 

Saffron,  each 

Myrrh, 

Canella, 

Cloves, 

Cinnamon, 

Nutmegs,  of  each,  bruised    .... 

Alcohol  dilut 

Orange-flower  water 

Macerate  2  days,  and  distil  1  gallon. 

Elixir  of  Gentian. 

Take  of  Fluid  extract  of  gentian  comp.* 

Elixir  aurant.        ...... 

Mix. 

Elixir  Gentiance  cum  Ferri  Chlor. 

Take  of  Fluid  extract  of  gentian  comp.    . 

Tinct.  ferri  chlor.  tasteless,  (page  347) 
Elixir  aurant 


Ox. 

Oviij. 

Oss. 


.    5vss. 


5iv. 

Oxvj. 

Oj. 


q.  s. 


ft.  Oj. 


fSj. 

f  3v  TI^XX. 
q.  s.  ft.  Oj. 


Elixir  Glycyrrhizce  Aromaticus.     (J.  P.  Remington.) 

Take  of  Fluid  extract  liquorice fgij. 

Alcohol f^iv. 

Syrup fgvi. 

Oil  of  cloves fl^x. 

Oil  of  cinnamon ttlv. 

Oil  of  nutmeg ttl^Ij. 

Aqua q.  s.  ft.  Oj. 

••■"  This  is  made  so  that  each  fluidounce  represents  the  ingredients  of  1  pint  of  infusion 
gent,  comp.,  the  menstruum  being  diluted  alcohol. 
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Elixir  of  Guarana. 

Take  of  Fluid  extract  of  guarana       ....     f^ij  f .5v  ttlxx. 
Elixir  aurantii q,  s.  ft.  Oj. 

Each  fluidounce  will  represent  80  grains  of  Guarana  powder. 

Elixir  of  Hops. 

Take  of  Fluid  extract  of  hops f  5ijss. 

Elixir  aurantii q.  s.  ft.  Oj. 

Mix  and  filter. 

Elixir  of  Pyrophosphate  of  Iron.     {Elixir  Cordial  Ferrated.) 

Take  of  Pyrophosphate  of  iron 256  grains. 

Warm  distilled  water 1  fluidounce 

Simple  elixir 15        " 

Mix  and  filter. 

Elixir  of  Iron,  Quinine,  and  Strychnine. 


Take  of  Quinine  sulphate 

Iron  pyrophosphate     . 
Strychnine  sulphate    . 
Alcohol,  deodorized    . 

.     128  grains. 
.     256     " 

6  fluidounces. 

Syrup 

Spirit  of  orange  .... 
Water 

4 

I  fluidounce. 
.     q.  s.  adft.  Oj. 

Dissolve  the  quinine  sulphate  in  water  by  the  aid  of  a  few  drops  of 
dilute  sulphuric  acid,  and  then  precipitate  the  alkaloid  quinine  by  adding 
ammonia  until  the  solution  smells  slightly  of  that  base.  Collect  the  pre- 
cipitated quinine  on  a  filter,  wash  well,  and  dissolve  in  the  alcohol  and 
spirit  of  orange,  mixed.  Dissolve  the  ferri  pyrophosphate  and  the 
strychnine  sulphate  in  the  water,  and  mix  them  Avith  the  syrup ;  lastly, 
add  the  alcoholic  solution  of  the  alkaloid  and  filter. 

This  we  have  found  to  be  a  good  recipe  for  this  popular  remedy.  The 
dose  is  1  teaspoonful,  representing  1  grain  quinine  sulphate,  2  grains  ferri 
pyrophosphate,  and  -^^  grain  strychnine  sulphate. 

Elixir  of  Pepsin. 

Take  of  Saccharated  pepsin 384  grains. 

Acid,  citric 20      " 

Sherry  wine f^viij. 

Water f^iv. 

Spirit  of  orange 3ij- 

Syrup .         .  q.  s.  ft.  Oj. 

Dissolve  the  pepsin  in  the  water  and  sherry  wine,  mixed,  by  the  aid 
of  the  citric  acid,  add  the  syrup  and  spirit  of  orange,  mixed,  and  then 
filter. 

Elixir  of  Pepsin  and  Bismuth. 

Take  of  Ehxir  of  pepsin Oj. 

Citrate  of  bismuth  and  ammonium    .         .         .     128  grains. 
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Dissolve  the  bismuth  salt  in  the  smallest  quantity  of  water  possible, 
by  the  addition  of  a  few  drops  of  aqua  ammonia,  add  the  elixir,  and 
then  neutralize  the  solution  with  aqua  ammonia,  and  filter. 


Elixir  of  Phosphorus. 

Take  of  Phosphorus grs.  2^. 

Ether f^ij. 

Chloroform f^ij- 

Glycerin f^i"^'- 

Elixir  of  orange    .         .         .         .      ■•         .         .  q.  s.  ft.  Oij. 

Dissolve  the  phosphorus  in  the  mixture  of  ether  and  chloroform  by 
immersing  them,  contained  in  a  strong  bottle,  into  a  water-bath.  As 
soon  as  the  phosphorus  melts  into  a  globule,  the  bottle  is  shaken  vigor- 
ously, and  this  is  continued  until  it  is  dissolved.  The  phosphorus  solu- 
tion is  gradually  added  to  the  glycerin  and  elixir  of  orange,  previously 
mixed  and  warmed,  and  the  mixture  stu-red  until  the  ether  and  chloro- 
form have  evaporated. 

Elixir  of  Potassium  Bromide. 

Take  of  Potassium  bromide ^ij  5v  grs.  xx. 

Simple  elixir Oj. 

Rub  the  bromide  to  a  powder  and  dissolve  in  the  elixir,  warmed. 


Propylamin  Cordial. 

Take  of  Chloride  of  propylamin 
Aniseed  water 
Atwood's  alcohol  . 
Simple  syrup 
Saffron 

Dissolve  the  chloride  in  the  aniseed  water,  add  the  alcohol  and  syrup, 
digest  with  the  saffi'on,  and  filter  till  clear  and  bright. 


Compound  Elixir  of  Sumbul. 

Take  of  Tincture  of  sumbul  [British  Pharm.,  1867)*  .     4  fluidounces. 

Syrup       .      _ 4 

Compound  tincture  of  cochineal  .         .         .J  fluidounce. 
Elixir  of  valerianate  of  ammonium      .         .     8  fluidounces. 

Mix. 

The  elixir  is  slightly  turbid,  owing  to  the  resin  of  the  sumbul,  which, 
if  filtered  out,  must  lessen  its  medicinal  powers.  This  is  given  as  a 
t)"pe  of  extemporaneous  elixirs,  which  should  not  be  filtered,  but  dis- 
pensed with  the  dh"ection,  "  Shake  the  vial  before  pouring  out  each  dose.'' 

"•••This  is  made  by  macerating  and  displacing  2i  ounces  (avoirdupois)  of  powdered 
sumbiil  with  proof  spirit,  so  as  to  obtain  1  imperial  pint  (f^xix  f^iss,  U.  S.  measure) 
of  tincture. — Editor. 


96  grains. 

9  fluidounces 

3 

4 

Sufficient. 

FLUID    EXTEACTS. 
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Elixir  of  Taraxacum  Comp. 


Take  of  Ground  taraxacum 
Ground  wild  cherry 
Ground  gentian     . 
Ground  orange  peel 
Ground  cassia 
Ground  anise 
Ground  cardamom 
Ground  liquorice  root . 
Syrup     .... 
Water  and  alcohol,  each 


3ij. 

Oijss. 
Quantity  sufficient. 


Mix  the  powder,  and  percolate  with  a  menstruum  of  1  part  alcohol 
and  3  parts  of  water,  until  6  J  pints  of  tincture  are  obtained,  add  the 
syrup,  and  filter.  ^ 


CHAPTEE    VI. 


FLUID  EXTRACTS. 


THIS  class  of  preparations,  which  was  first  introduced  into  the  Phar- 
macopoeia in  1850,  has  been  steadily  growing  in  favor  with  the 
public  and  with  the  pharmacists  through  the  successive  years  until  they 
have  become  almost  as  numerous  as  the  vegetable  drugs  in  popular  use, 
and  this  is  apparently  from  the  facility  they  aiford  the  quasi  apothecary 
to  prepare  Galenical  preparations  of  weaker  grades.  This,  in  many 
instances,  is  most  unfortunate,  as  the  process  of  exhausting  a  drug  and 
then  concentrating  the  solution  thus  obtained,  to  make  it  into  a  fluid 
extract,  which  is  to  be  diluted  to  \  or  ^  its  strength,  must  deteriorate  to 
some  extent  the  remedial  value  of  the  medicine.  The  number  of  these 
preparations  in  1850  was  7  ;  in  1860  the  number  was  increased  to  25; 
in  1870  to  46 ;  and  in  the  present  edition  79  are  directed. 

The  use  of  glycerin  is  still  continued  in  the  preparation  of  the  fluid 
extracts,  although  not  to  as  great  an  extent  as  in  the  edition  of  1870; 
the  mode  of  procedure  is  quite  similar,  a  longer  maceration  having  been 
directed  in  the  edition  of  1870  than  in  the  present,  and  ^-^  of  the  whole 
bulk  is  reserved  in  place  of  | ;  the  remaining  portions  are  to  be  evapo- 
rated separately  and  then  dissolved  in  the  same  menstruum  as  was  used 
in  the  preparation  of  the  reserved  portion ;  this  formula,  if  carefully 
followed  out,  will  obviate  the  ill-effects  Avhicli  were  caused  by  the  for- 
mulas of  1870. 

It  would  seem  that  the  introduction  of  a  fluid  extract  of  nux  vomica 
was  unnecessary,  as  it  must  be  diluted  largely  to  be  employed  in  the 
usual  doses  that  this  remedy  is  ordinarily  prescribed  in. 

In  arranging  the  fluid  extracts  it  was  thought  preferable  to  classify 
them  in  respect  to  the  character  of  the  menstruum  used  in  their 
preparation,  rather  than  in  any  way  dependent  upon  their  medicinal 
properties. 
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722  fluid  extracts. 

Working  Formulas  for  Officinal  Fluid  Extracts. 

Extractum  Aeoniti  Fliddwn,  U.  S.  P.     {Fluid  Extract  of  Aconite.) 

Aconite,  in  powder  No.  60,  one  hundred  grammes      .         .         .     100 

Tartaric  acid,  one  gramme 1 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  40  gms.  of  alcohol,  in  which  the  tartaric 
acid  has  been  dissolved,  and  pack  it  firmly  in  a  cylindrical  glass  perco- 
lator; then  add  enough  alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  48  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  alcohol  until  the  aconite  is  exhausted.  Reserve  the  first  90  c.c. 
of  the  percolate,  and  evaporate  the  remainder,  in  a  j)orcelain  capside,  at  a 
temperatiu'e  not  exceeding  60°  C.  (122°  F.),  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  alcohol  enough  to  make  the  fluid 
extract  measure  100  c.c. 

This  is  one  of  the  new  preparations  of  this  class,  and  it  is  to  be  regretted 
that  the  native  combination  of  the  aconitine  has  been  destroyed  in  the 
process  dh-ected,  as  the  idea  of  a  fluid  extract  is  that  it  shall  rejDresent 
the  druff  whence  obtained  in  its  natural  combination. 

Extractum  Arnicm  Radicis  Fluidum,  U.  S.   P.     {Fluid  Extract  of 

Armica  Root.) 

Arnica  root,  in  No.  60  powder,  one  hundred  grammes       .        .     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  40  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  arnica 
root  is  exhausted.  Reserve  the  first  90  c.c.  of  the  percolate,  and  evap- 
orate the  remainder,  at  a  temperature  not  exceeding  50°  C  (122°  F.), 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  measm'e  100  c.c. 

Extractum  Aromaticum  Fluidum,  U.  S.  P.    {Aromatic  Fluid  Extract.) 

Aromatic  powder,  one  hundred  grammes 100 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
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lator,  macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  aromatic  powder  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Aurantii  Amari  Fluidum,  U.  S.  P.     {Fluid  Extract  of 

Bitter  Orange  Peel.) 

Bitter  orange  peel,  in  No.  40  powder,  one  hundred  grammes     .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  pack  it  moderately  in  a  conical 
jjercolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  orange  peel  is  exhausted. 
Reserve  the  first  80  c.c.  of  the  percolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to 
make  the  fluid  extract  measure  100  c.c. 

Extractum  Belladonn<E  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Bella- 
donna.) 

Belladonna  root,  in  No.  60  powder,  one  hundred  grammes        .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percola,tor,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  belladonna  root  is  exhausted. 
Reserve  the  first  90  c.c.  of  the  j)ercolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50°  C.  (122°  P.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 

Extractum  Brayerce  Fluidum^  U.  S.  P.      [Fluid  Extract  of  Brayera.) 

Brayera,  in  No.  40  powder,  one  hundred  grammes.         .         .         100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....         100 

Moisten  the  powder  with  40  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
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and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  brayera  is  exhausted.  Reserve  the 
first  90  c.c.  of  the  percolate ;  by  means  of  a  water-bath,  distil  oif  the 
alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 

Extractura  Buchu  Fliddum,  U.  S.  P.     [Fluid  Extract  of  Buclm.) 

Buchu,  in  No.  60  powder,  one  hundred  grammes    .         .  100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....        100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  Wlien  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hom-s.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  buchu  is  exhausted.  Reserve 
the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum 
to  make  the  fluid  extract  measure  100  c.c. 

Extimctum  Calami  Eliddian,  U.  S.  P.     {Fluid  Extract  of  Calamus.) 

Calamus,  in  No.  60  powder,  one  hundred  grammes         .        .        100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....         100 

Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percola- 
tor, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  calamus  is  exhausted.  Reserve  the 
first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Cahanbce  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Calumba.) 

Cahiraba,  in  No.  20  powder,  one  hundred  grammes    .  .     100 

Dikited  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  30  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.     When  the  liquid 
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begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the 
calumba  is  exhausted.  Keserve  the  first  70  c.c.  of  the  percolate ;  bv 
means  of  a  water-bath  distil  off  the  alcohol  from  the  remainder,  and 
evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract  meas- 
ure 100  c.c. 

Extradum  Cannabis  Indicce  Fluidmn,  U.  S.  P.     (Fluid  Extract  of 

Indian  Cannabis.) 

Indian  cannabis,  in  No.  20  powder,  one  hundred  grammes        .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  30  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  satm-ate  the  jjowder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol  until  the  Indian  cannabis  is  exhausted. 
Reserve  the  first  90  c.c.  of  the  percolate ;  by  means  of  a  water-bath 
distil  off  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to 
a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extradum  Capsici  Fliddmn,  U.  S.  P.      (Fluid  Extrad  of  Capsicum.) 

Capsicum,  in  No.  60  powder,  one  hundred  grammes  .         .         .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  50  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  capsicum  is  exhausted.  Reserve  the 
first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  ex- 
tract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to 
make  the  fluid  extract  measure  100  c.c. 

Extradum  Castanece,  Fluidum,  U.  S.  P.     (Fluid  Extract  of  Castanea.) 

Castanea,  in  No.  30  powder,  one  hundred  grammes    .         .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .     .         .         .         .     100 

Pour  500  c.c.  of  boiling  water  upon  the  powder,  allow  it  to  macerate 
for  2  hours,  then  express  the  liquid,  transfer  the  residue  to  a  percolator, 
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and  pour  water  upon  it  until  the  powder  is  exhausted.  Evaporate  the 
united  liquids,  on  a  water-bath,  to  200  c.c.,  -let  cool,  and  add  60  c.c.  of 
alcohol.  When  the  insoluble  matter  has  subsided,  sej^arate  the  clear 
liquid,  filter  the  remainder,  evaporate  the  united  liquids  to  80  c.c, 
allow  to  cool,  and  add  enough  alcohol  to  make  the  fluid  extract  measure 
100  c.c. 

Extractwn  Chimaphilce  Fluidum,  U.  S.  P.     {Fluid  Extract  of 

Chimaphila.) 

Chimaphila,  in  No.  30  powder,  one  hundred  gramrfies       .         .     100 
Glycerin,  ten  grammes  .........       10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  the  glycerin  with  90  gms.  of  diluted  alcohol.  Moisten  the 
powder  with  40  gms.  of  the  mixture,  and  pack  it  firmly  in  a  cylindrical 
percolator  ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  first  the  remainder  of  the  menstruum,  and  afterward, 
diluted  alcohol,  until  the  chimaphila  is  exhausted.  Reserve  the  first 
70  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  diluted  alcohol  to 
make  the  fluid  extract  measure  100  c.c. 

Extractum  Chiratce  Eluidwn,  U.  S.  P.     {Fluid  Extmet  of  Chirata.) 

Chirata,  in  No.  30  powder,  one  hundred  grammes  .         .         .        100 
Glycerin,  ten  grammes        ........  10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....        100 

Mix  the  glycerin  with  90  gms.  of  diluted  alcohol.  Moisten  the 
powder  with  35  gms.  of  the  mixture,  and  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  poM'der 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward, 
diluted  alcohol,  until  the  chirata  is  exhausted.  Reserve  the  first  85 
c.c.  of  the  percolate ;  by  means  of  a  water-bath,  distil  off  the  alcohol 
from  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  diluted  alcohol  to  make  the 
fluid  extract  measure  100  c.c. 

Extractum.  Cimicifugce  Fluidum,  U.  S.  P.     {Fluid  Extract  of 

Cimicifuga.) 

Cimicifuga,  in  No.  60  powder,  one  hundred  grammes      .        .        100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .....        100 
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Moisten  the  ])()\v(lcr  with  25  ^nis.  ol'  alcohol,  and  j)ack  il  liniil\-  in  a 
cylindrical  percolator;  then  add  enotij^li  alcohol  to  .saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  havinj^  closely  covered  the  percola- 
tor, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  cimicifuga  is  exhausted,  lieserve 
the  first  90  c.c;.  of  the  percolate,  and  eva])orate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  c.c. 


Exiracium  Cinchonm  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Cinchona.) 

Yellow  cinchona,  in  No.  60  powder,  one  hundred  grammes   ,         100 

Glycerin,  twenty -five  grammes 25 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....        100 

Mix  the  glycerin  with  75  gms.  of  alcohol.  ]\Ioisten  the  powder  with 
35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator,  and 
pour  on  the  remainder  of  the  menstruum.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proceed,  and,  when  the  liquid  in  the  percolator  has  disappeared 
from  the  surface,  gradually  pour  on  a  mixture  of  alcohol  and  water, 
made  in  the  proportion  of  3  parts  of  alcohol  to  1  part  of  water,  and 
continue  the  percolation  until  the  cinchona  is  exhausted.  Reserve  the 
first  75  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  of  a  mix- 
ture of  alcohol  and  water,  using  the  same  proportions  as  before,  to  make 
the  fluid  extract  measure  100  c.c. 


Extractum  Golchici  Radicis  Fliddum,  U.  S.  P.    {Fluid  Extract  of 

Colchicwn  Boot.) 

Colchicum  root,  in  No.  60  powder,  one  hundred  grammes      .        100 

Alcohol, 

Water,  eacli,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....        100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  pack  it  moderately  in  a  cylin- 
drical percolator ;  then  add  enough  of  the  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  until  the  colchicum  root  is 
exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  menstruum  to  make  the  fluid  extract  measure  100  c.c. 
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Extractura  Colchici    Seminis  Fliddum,  U.  S.  P.     {Fluid  Extract  of 

Colchicum  Seed.) 

Colchicum  seed,  in  No.  30  powder,  one  hundred  grammes        .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimetres      ....    100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  jDOwder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator,  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
jDcrcolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum  until  the  colchicum  seed  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Conii  Fluidum,  U.  S.  P.    {Fluid,  Exti^act  of  Conium.) 

Conium,  in  No.  40  powder,  one  hundred  grammes     .        .        .     100 

Diluted  hydrochloric  acid,  three  grammes 3 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters       ....     100 

Moisten  the  powder  with  30  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol  until  the  conium 
is  exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and,  having 
added  the  diluted  hydrochloric  acid  to  the  remainder,  evajjorate  it,  at  a 
temj^erature  not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough  diluted  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 

Extractum  Cornus  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Cornus.) 

Cornus,  in  No.  60  powder,  one  hundred  grammes       .         .         .     100 

Glycerin,  twenty  grammes 20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  the  glycerin  with  80  gms.  of  diluted  alcohol;  moisten  the 
powder  with  30  gms.  of  the  mixture,  and  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward 
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diluted  alcohol  until  the  cornus  is  exhausted.  Reserve  the  first  85  e.c. 
of  the  percolate,  and  eN^a])orate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  diluted  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 

Extractum  Cuhehce  Fluidum^  U.  S.  P.     [Fluid  Extract  of  Cabeh.) 

Cubeb,  in  No.  60  powder,  one  hundred  grammes         .        .        .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  25  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  j)Owder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  j)ro- 
ceed,  gradually  adding  alcohol  until  the  cubeb  is  exhausted.  Reserve 
the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  c.c. 

Extractum   Cypripedii  Eluidum,  U.  S.  P.     {Fluid  Extract  of 

Cypripedium.) 

Cypripedium,  in  No.  60  powder,  one  hundred  grammes     .        .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimetres      ....    100 

Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol  until  the  cypripedium  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Digitalis  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Digitalis.) 

Digitalis,  recently  dried,  and  in  No.  60  powder,  one  hundred 
grammes 100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
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percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  digitalis  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  measure  100  c.c. 


Extraction  Dulcamarce  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Dulca- 
mara.) 

Dulcamara,  in  No.  60  powder,  one  hundred  grammes        .        .     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  40  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  dul- 
camara is  exhausted.  Reserve  the  first  80  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extractum  Ergoice  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Ergot.) 

Ergot,  recently  ground,  and  in  No.  60  powder,  one  hundred 
grammes      ...........     100 

Diluted  hydrochloric  acid,  six  grammes 6 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  3  parts  of  alcohol  with  4  parts  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  ergot  is  exhausted.  Re- 
serve the  first  85  c.c.  of  the  percolate,  and,  having  added  the  diluted 
hydrochloric  acid  to  the  remainder,  evaporate  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  menstruum  to  make  the 
fluid  extract  measure  100  c.c. 

Extractum  Erythroxyli  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Ery- 

throxylon.) 

Erythroxylon,  in  No.  40  powder,  one  hundred  grammes    .       ".     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      .         .         .       '.     100 
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Moisten  the  powder  with  45  gnis.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  ery- 
throxylon  is  exhausted.  Reserve  the  first  80  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extractum  Eucalypti  Fluidum,  U.  S.  P.  [Fluid  Extract  of  Eucalyptus.) 

Eucalyptus,  in  No.  40  powder,  one  hundred  grammes       .         .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  eucalyptus  is  exhausted.  Re- 
serve the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractiim  Eujjatorii  Fluidum,  U.  S.  P.     {Fluid  Extract  of 
Euyalorium.) 

Eupatorium,  in  No.  40  powder,  one  hundred  grammes  .         .         100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centin"ieters  ...         100 

Moisten  the  powder  with  40  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator  ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  eupa- 
torium is  exhausted.  Reserve  the  first  80  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extractum  Frangidce  Fluidum,  U.  S.  P.    [Fluid  Extract  of  Frangula.) 

Frangula,  in  No.  40  powder,  one  hundred  grammes        .         .         100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .         .         .         100 
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Mix  1  part  of  alcohol  with  2  parts  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  frangula  is  exhausted.  Reserve 
the  first  80  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

Extradmn  Gelsemii  Fluidiim,  U.  S.  P.    (Fluid  Extract  of  Gelsemium.) 

Gelsemium,  in  No.  60  powder,  one  hundred  grammes    .         .         100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .         .         .         100 

Moisten  the  powder  with  30  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  gelsemium  is  exhausted. 
Reserve  the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractiim  Gentiance  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Gentian.) 

Gentian,  in  No.  30  powder,  one  hundred  grammes  .         .         100 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .         .         .         100 

Moisten  the  powder  with  35  gms.  of  diluted  alcohol,  and  pack  it  firmly 
in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proceed,  gradually  adding  diluted  alcohol,  until  the  gentian  is 
exhausted.  Reserve  the  first  80  c.c.  of  the  percolate.  By  means  of  a 
water-bath,  distil  off"  the  alcohol  from  the  remainder  and  evajDorate  the 
residue  to  a  soft  extract ;  dissolve  this  in  the  reserved  jDortion,  and  add 
enough  diluted  alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extradmn  Geranii  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Geromium.) 

Geranium,  in  No.  30  powder,  one  hundred  grammes      .         .         100 
Glycerin,  ten  grammes      ........  10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .         .         .         100 
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Mix  the  glycerin  with  90  gms.  of  dikited  alcohol,  and,  having  moist- 
ened the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
afterward,  diluted  alcohol,  until  the  geranium  is  exhausted,  lieserve 
the  first  70  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  diluted 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractmn  GlycyrrhizcB  Fluidum,  U.  S.  P.     (Fluid  Extract  of 

Glycyrrhiza.) 

Glycyrrhiza,  in  No.  40  powder,  one  hundred  grammes         .         .     100 
Water  of  ammonia,  five  grammes       ......         5 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  2  gms.  of  water  of  ammonia  with  120  gms.  of  diluted  alcohol, 
and,  having  moistened  the  powder  with  35  gms.  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  glass  percolator;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  48  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding, 
first,  the  remainder  of  the  menstruum,  and  afterward,  diluted  alcohol, 
until  the  glycyrrhiza  is  exhausted.  Reserve  the  first  75  c.c.  of  the 
percolate,  and,  having  added  3  gms.  of  water  of  ammonia  to  the 
remainder,  evaporate  to  a  soft  extract ;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  diluted  alcohol  to  make  the  fluid  extract  measure 
100  c.c. 

Extractmn  Gossypii  Radicis  Fluidum,  U.  S.  P.     {Fluid  Extract  of 

Cotton  Root.) 

Cotton  root,  in  No.  30  powder,  one  hundred  grammes        .         .     100 
Glycerin,  twenty-five  gi'ammes    ...  ...       25 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  the  glycerin  Avith  75  gms.  of  alcohol,  and,  having  moistened 
the  powder  with  50  gms.  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator,  and  pour  on  the  remainder  of  the  menstruum.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  48  hours.  Then 
allow  the  percolation  to  proceed,  and,  when  the  liquid  in  the  percolator 
has  disappeared  from  the  surface,  gradually  pour  on  a  mixture  of  alco- 
hol and  water,  made  in  the  proportion  of  3  parts  of  alcohol  to  1  part 
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of  water,  and  continue  the  percolation  until  the  cotton  root  is  exhausted. 
Reserve  the  first  70  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
of  a  mixture  of  alcohol  and  water,  using  the  same  proj)ortions  as  before, 
to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Grindelm  Fluidiim,  U.  S.  P.    {Fluid  Extract  of  Grmdelia.) 

Grindelia,  in  jSTo.  30  powder,  one  hundred  grammes  .         .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  grindelia  is  exhausted.  Reserve 
the  first  85  c.c.  of  the  percolate,  and  evajjorate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Guaranm  Fluidum,  U.  S.  P.     (Fluid  Extract  of  (xuarana.) 

Guarana,  in  No.  60  powder,  one  hundred  grammes   .         .         .     100 

Alcohol, 

Water,  each,  a  sufficifent  quantity 

To  make  one  hundred  cubic  centimeters    .....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  20  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  frojn  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  guarana  is  exhausted.  Reserve 
the  first  80  c.c.  of  the  percolate.  By  means  of  a  water-bath,  distil  oif 
the  alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

Extractum  HamameUdis  Fluidum^  U.  S.  P.     (Fluid  Extract  of 

Hamamelis.) 

Hamamelis,  in  No.  40  powder,  one  hundred  grammes       .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters   ^  .         .         .         .     100 

Mix  1  part  of  alcohol  with  2  parts  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
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and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  c;losely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  until  tlie  hamamelis  is  ex- 
hausted. Reserve  the  first  85  c.c.  of  the  percolate,  and  -  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  menstruum  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Hydrastis  Fluidum,  U.  S.  P.   (Fluid  Extract  of  Hydrastis.) 

Hydrastis,  in  No.  60  powder,  one  hundred  grammes  .         .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  hydrastis  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate.  By  means  of  a  water-bath, 
distil  off  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to 
a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  measure  100  c.c. 

Extimdum  Hyoscyaani  Fluidmn,  U.  S.  P.      {Fluid  Extract  of 

Hyoscyamus.) 

Hyoscyamus,  in  No.  60  powder,  one  hundred  grammes      .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum  until  the  hyoscyamus  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolator,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50°  C  (122°  F.),  to  a  soft  extract;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  menstruum  to  make 
the  fluid  extract  measure  100  c.c, 

Extractum  Ipecacuanhce  Fluidmn,  U.  S.  P.,    (Fluid  Extract  of  Ipecac.) 

Ipecac,  in  No.  80  powder,  one  hundred  grammes         .         .         ..    100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimetres      ....     100 
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Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed until  the  ipecac  is  exhausted.  By  means  of  a  water-bath  distil 
oif  the  alcohol  from  the  tincture  until  the  residue  measures  50  c.c,  and 
add  to  it  100  c.c.  of  water.  Evaporate  the  mixture  to  75  c.c,  let  cool 
and  filter.  Wash  the  precipitated  resin  upon  the  filter  with  water  until 
the  latter  passes  through  tasteless,  evaporate  the  filtrate  and  washings  to 
50  c.c,  allow  to  cool,  and  add  enough  alcohol  to  make  the  fluid  extract 
measure  100  c.c 


Extradum  Iridis  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Iris.) 

Iris,  iu  No.  60  jpowder,  one  hundred  g"ramn:ies     ....     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimetres      ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum  until  the  iris  is  exhausted.  Reserve 
the  first  90  c.c  of  the  percolate,  and  evaporate  the  remainder  on  a  water- 
bath  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  fluid  extract  measure  100  c.c. 


Extractum  Kramerice  Fluidum,  U.  S.  P.     (Fluid  Extract  of  Krameria.) 

Krameria,  in  l^o.  40  powder,  one  hundred  grammes  .         .         .     100 

Glycerin,  twenty  grammes 20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  the  glycerin  with  80  gms.  of  diluted  alcohol,  and,  having  moist- 
ened the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  glass  percolator;  then  add  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  afterward  diluted  alcohol,  until  the  krameria  is  ex- 
hausted. Reserve  the  first  70  c.c.  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  diluted  alcohol  to  make  the  fluid  extract  measure  100  c.c 
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Extractum  Lactucaru  Fluidum,  U.  S.  P.     [Fluid  Extract  of 
Lactucafium.) 

Lactucarium,  in  coarse  powder,  one  hundred  grammes      .        .    100 

Ether,  one  hundred  grammes 100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters       ....     100 

Add  the  lactucarium  to  the  ether  contained  in  a  tared  flask  having 
the  capacity  of  600  c.c,  and  let  it  macerate  for  24  hours;  then  add  300 
gms.  of  water,  and  shake  the  mixture  well.  Fit  a  bent  glass  tube  into 
the  neck  of  the  flask,  and,  having  immersed  the  flask  in  hot  water, 
recover  the  ether  by  distillation.  When  all  the  ether  has  distilled  over, 
remove  the  tube,  and,  after  thoroughly  shaking  the  contents  of  the  flask, 
continue  the  heat  for  half  an  hour.  Let  the  mixture  cool,  add  100 
gms.  of  alcohol,  and  enough  water  to  make  the  whole  mixture  weigh 
500  gms. ;  after  maceration  for  24  hours,  with  occasional  agitation,  ex- 
press and  filter  the  liquid.  Return  the  dregs  to  the  flask  and  macerate 
them  with  200  gms.  of  a  mixture  of  alcohol  and  water  made  in  the 
proportion  of  1  part  of  alcohol  to  3  parts  of  water ;  re^jeat  the  macera- 
tion 2  or  3  times  successively  with  fresh  portions  of  the  mixture,  until 
the  dregs  are  tasteless,  or  nearly  so.  Mix,  and  filter  the  liquids  thus 
obtained,  and  concentrate  them,  by  means  of  a  water-bath  (the  first  ex- 
pressed liquid  by  itself),  until  the  combined  weight  of  the  liquids  is  60 
gms. ;  mix  the  liquids,  add  40  gms.  of  alcohol,  and  let  the  mixture 
cool  in  the  evaporating  vessel,  stirring  the  mixture  frequently,  and 
during  the  intervals  keeping  the  vessel  well  covered.  When  cool,  add 
enough  alcohol  to  make  the  mixture  weigh  100  gms.,  transfer  the  liquid 
to  a  flask,  and  add  enough  water  to  make  the  mixture  measure  100  c.c, 
using  the  water  so  required  to  rinse  the  evaporating  vessel.  Shake  the 
mixture  occasionally,  during  several  hours,  and  frequently,  if  a  portion 
of  the  precipitate  is  found  to  be  tenacious,  and  when  a  uniform  mixture 
results,  set  it  aside  for  24  hours,  so  that  any  precipitate  formed  may 
subside.  Decant  the  clear  liquid,  transfer  the  precipitate  to  a  filter, 
and,  after  thoroughly  draining  it  into  the  decanted  liquid,  wash  it  with 
a  mixture  of  alcohol  and  water  made  in  the  proj)ortion  of  3  parts  of 
alcohol  to  4  parts  of  water,  until  the  washings  pass  tasteless.  Concen- 
trate the  washings,  by  evaporation,  to  a  syrupy  consistence,  mix  with 
the  decanted  liquid,  and  add  enough  of  the  last-named  mixture  of 
alcohol  and  water  to  make  the  whole  measure  100  c.c.  Lastly,  after 
24  hours,  having  meanwhile  shaken  the  fluid  extract  occasionally,  filter 
it  through  paper. 

Extractum  Leptandrce  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Leptandra.) 

Leptandra,  in  No.  60  powder,  one  hundred  grammes  .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters       ....     100 
Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
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the  powder  with  40  gms.  of  the  mixture,  pack  it  moderately  in  a  cylin- 
drical percolator ;  then  add  enough  of  the  menstruum  to  saturate  the 
powder  and  leaye  a  stratum  above  it.  AYhen  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  until  the  leptanclra  is  exhausted. 
Reserve  the  first  80  c.c.  of  the  percolate;  by  means  of  a  water-bath, 
distil  off  the  alcohol  from  the  remainder  and  evaporate  the  residue  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

JExtractum  Lohelice  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Lobelia.) 

Lobelia,  in  No.  60  powder,  one  hundred  grammes      .         .         .     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters       ....     100 

Moisten  the  powder  "u^th  35  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  ha^dng 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  lobelia 
is  exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate 
the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Lupulini  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Lupulin.) 

Lupulin,  one  hundred  grammes 100 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  lupulin  mth  20  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  lupulin 
and  leave  a  stratum  above  it.  "^Vlien  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  lupulin  is  exhausted.  Reserve  the 
first  70  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  ex- 
tract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to 
make  the  fluid  extract  measure  100  c.c. 

Extractum  Matico  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Matico,) 

Matico,  in  No.  40  powder,  one  hundred  grammes        .         .         .     100 

Glycerin,  ten  grammes 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 
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Mix  the  glycerin  with  75  gms.  of  alcohol  and  25  gms.  of  water,  and, 
having  moistened  the  powder  with  30  gms.  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  loA\er  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  48  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  afterward,  a  mixture  of  alcohol  and  water, 
made  in  the  proportion  of  3  parts  of  alcohol  to  1  j)art  of  water,  until 
the  matico  is  exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  of  a  mixture  of  alcohol  and  water,  using  the 
same  proportions  as  before,  to  make  the  fluid  extract  measure  100  c.c. 


Extractum  Mezerei  Fluidum,  U.  S.  P.     {Fluid  Mctract  of  Mezereum.) 

Mezereum,  in  No.  30  powder,  one  hundred  grammes         .        .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  40  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  mezeremn  is  exhausted.  Reserve 
the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder,  at  a 
temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough  alcohol  to  make  the  fluid 
extract  measure  100  c.c. 


Extractum  Nueis  Vomicce  Fluidum,  U.  S.  P.     {Fluid  Extract  of 

Nux  Vomica.) 

Nux  vomica,  in  No.  60  powder,  one  hundred  grammes      .        .    100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      .         .         .         .     100 

Mix  8  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  100  c.c.  of  the  mixture,  let  it  macerate  in  a  closed 
vessel,  in  a  warm  place,  for  48  hours.  Then  pack  it  in  a  cylindrical 
percolator,  and  gradually  pour  menstruum  upon  it,  until  the  tincture 
passes  but  slightly  imbued  with  bitterness.  Reserve  the  first  90  c.c. 
of  the  percolate.  By  means  of  a  water-bath,  distil  off  the  alcohol  from 
the  remainder,  and  evaporate  the  residue  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  fluid 
extract  measure  100  c.c. 
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Extractmn  Pareirce  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Pareii^a.) 

Pareira,  in  No.  40  powder,  one  hundred  grammes       .         .         .     100 
Glycerin,  twenty  grammes  ........       20 

Dilated  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  the  glycerin  with  80  gms.  of  diluted  alcohol,  and,  having  mois- 
tened the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  after,  diluted  alcohol,  until  the  pareira  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate.  By  means  of  a  water-bath, 
distil  ofP  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to  a 
soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  diluted 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractivm  Pilocarpi  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Pilocarpus.) 

Pilocarpus,  in  No.  40  powder,  one  hundred  grammes        .         .     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Moisten  the  powder  with  35  gms.  of  diluted  alcohol,  and  pack  it 
in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator^  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proceed,  gradually  adding  diluted  alcohol,  until  the  pilocarpus 
is  exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate 
the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractmn  Podophylli  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Podo- 

pjhyllum.) 

PodophyUum,  in  jSTo.  60  powder,  one  hundred  grammes    .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms,  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  podophyllum  is  exhausted. 
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Reserve  the  first  85  c.c.  of  the  percolate;  by  means  of  a  water-bath, 
distil  off  the  alcohol  from  the  remainder ;  dissolve  the  residue  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  tlie  fluid  extract 
measure  100  c.c. 

Extractum  Pruni  Virginiance  Fluidum,  U.  S.  P.      {Fluid  Extract  of 

Wild  Cherry) 

Wild  cherry,  in  No.  20  powder,  one  hundred  grammes      .        .     100 

Diluted  alcohol, 

Gl3^cerin, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  2  parts  of  water  with  1  part  of  glycerin,  and,  having  moistened 
the  powder  with  50  gms.  of  the  mixture,  pack  it  loosely  in  a  cylindri- 
cal percolator,  cover  the  latter  well,  and  set  it  aside  for  48  hours.  Then 
take  out  the  damp  powder,  re-pacls  it  firmly  in  the  percolator,  and  pour 
on  enough  diluted  alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  48  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
diluted  alcohol,  until  the  wild  cherry  is  exhausted.  Reserve  the  first  80 
c.c.  of  the  percolate  and  set  it  aside ;  collect  the  next  120  c.c.  separately, 
and  evaporate  to  a  thin  syrup.  By  means  of  a  water-bath,  distil  off 
the  alcohol  from  the  remainder  of  the  percolate  and  evaporate  the  resi- 
due to  a  thin  syrup.  Unite  the  two  syrupy  liquids,  and  evaporate  them, 
on  a  water-bath,  to  a  thin  extract ;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  diluted  alcohol  to  make  the  fluid  extract  measure 
100  c.c. 

Extractum  Quassice  Fluidum,  U.  S.  P.     [Fluid  Extixict  of  Quassia.) 

Quassia,  in  No.  60  powder,  one  hundred  grammes     .         .         .     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Moisten  the  powder  with  40  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the 
quassia  is  exhausted.  Reserve  the  first  90  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extractum  Rhei  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Rhuharh) 

Ehubarb,  in  No.  30  powder,  one  hundred  grammes  .         .         .     100 
,  Alcohol, 
Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 
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Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a  conical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  rhubarb  is  exhausted. 
Reserve  the  first  75  c.c.  of  the  percolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  70°  C.  (158°  F.),  to  a  soft  extract;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  menstruum  to  make 
the  fluid  extract  measure  100  c.c. 


Extractum  Rhois  Glabrce  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Rhus 

Glabra.) 

Rhus  glabra,  in  ISTo.  40  powder,  one  hundred  grammes      .         .     100 
Glycerin,  ten  grammes         ........       10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  the  glycerin  with  90  gms.  of  diluted  alcohol,  and,  having  mois- 
tened the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator;  then  add  enough  of  the  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
afterward  diluted  alcohol,  until  the  rhus  glabra  is  exhausted.  Reserve 
the  first  80  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  diluted 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 


Extractum  Rosce  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Rose.) 

Red  rose,  in  No.  30  powder,  one  hundred  grammes   .         .         .     100 
Glycerin,  ten  grammes         ........       10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  the  glycerin  with  90  gms.  of  diluted  alcohol,  and,  having  mois- 
tened the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical glass  percolator ;  then  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  afterward  diluted  alcohol,  until  the  red  rose  is  exhausted.  Reserve 
the  first  75  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  diluted 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 
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Extractum  Bubi  Fluidum,  U.  S.  P.     (Fluid  Extract  of  Jiuhun.) 

Rubus,  in  No.  60  powder,  one  hundred  grammes        .        .        .    100 

Glycerin,  twenty  grammes 20 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     lUO 

Mix  the  glycerin  with  45  gms.  of  alcohol  and  35  gnis.  of  water,  and, 
having  moistened  the  powder  with  35  gms.  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  afterward  a  mixture  of  alcohol  and  water,  made  in 
the  proportion  of  9  parts  of  alcohol  to  7  parts  of  water,  until  the  rubus 
is  exhausted.  Reserve  the  first  70  c.c.  of  the  percolate ;  by  means  of 
a  water-batli  distil  oif  the  alcohol  from  tlie  remainder,  and  evaporate 
the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  of  a  mixture  of  alcohol  and  water,  using  the  same  propor- 
tions as  before,  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Rumicis  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Rumex.) 

Rumex,  in  No.  40  powder,  one  hundred  grammes       .         .         .     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  35  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  rumex 
is  exhausted.  Reserve  the  first  80  c.c.  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  diluted  alcohol  to  make  the  fluid  extract  measure 
100  c.c. 

Extractum  Sabince  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Savine.) 

Savine,  in  No.  40  powder,  one  hundred  grammes        .         .         ,     300 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      .         .         .         .     100 

Moisten  the  powder  with  25  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  po^^'der 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  savine  is  exhausted.  Reserve 
the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
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extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  c.c. 

JExtradum  Sanguinarice  Fluidum,  U.  S.  P.      {Fluid  Extract  of  San- 

guinaria.) 

Sanguinaria,  in  No.  60  powder,  one  hundred  grammes       .         .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  30  gms,  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  sanguinaria  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  1 00  c.c. 

Extractwn  SarsaparUke  Compositum  Fhdduin,  U.  S.  P.    [Compound 
Fluid  Extract  of  SarsaparUla.) 


Sarsaparilla,  in  No.  30  powder,  seventy-five  grammes 
Glycyrrhiza,  in  No.  30  powder,  twelve  grammes 
Sassafras  bark,  hi  No.  30  powder,  ten  grammes 
Mezereum,  in  No.  30  powder,  three  grammes 
Glycerin,  ten  grammes     ...... 

Alcohol, 

Water,  each,  a  sufficient  quantity 


75 
12 
10 
3 
10 


To  make  one  hundred  cubic  centimeters  .         .         .         100 

Mix  the  glycerin  with  30  gms.  of  alcohol  and  60  gms.  of  water,  and, 
having  moistened  the  mixed  powders  with  40  gms.  of  the  mixture,  pack 
it  firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the  menstruum 
to  saturate  the  powder  aud  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  aud,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the 
meustruum,  and  afterward,  a  mixture  of  alcohol  and  water,  made  in  the 
proportion  of  1  part  of  alcohol  to  2  parts  of  water,  until  the  powder  is 
exhausted.  Reserve  the  first  80  c.c.  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  of  a  mixture  of  alcohol  and  water,  using  the  same  propor- 
tions as  before,  to  make  the  fluid  extract  measure  100  c.c. 

Extractwn  Sarsaparillm  Fluidum,  U.  S.  P.     [Fluid  Extract  of 

Sarsapai^lla.) 

Sarsaparilla,  in  No.  30  powder,  one  hundred  grammes  .         .         100 

Glycerin,  ten  grammes .  10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .         .         .         100 
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Mix  the  glycerin  with  30  gms.  of  alcohol  and  60  gms.  of  water,  and, 
having  moistened  the  powder  Avith  40  gms.  of  the  mixture,  pack  it  fii-mly 
in  a  cylindrical  percolator ;  then  add  enough  of  the  menstruum  to  sat- 
urate the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  afterward,  a  mixture  of  alcohol  and  water,  made  in  the  j^roportion 
of  1  part  of  alcohol  to  2  parts  of  water,  until  the  sarsaparilla  is  exhausted. 
Reserve  the  first  80  c.c.  of  the  percolate  and  evajjorate  the  remainder  to 
a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  of 
a  mixture  of  alcohol  and  water,  using  the  same  proportions  as  before,  to 
make  the  fluid  extract  measure  100  c.c. 


Extractum  Scillce  Fliddum,  U.  S.  P.     {Fluid  Extract  of  Squill.) 

Squills,  in  No.  20  powder,  one  hundred  grammes    .         .         .         100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .         .         .         100 

Moisten  the  powder  with  20  gms.  of  alcohol,  and  pack  it  in  a  cylin- 
drical percolator  ;  then  add  enough  alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  squill  is  exhausted.  Reserve  the  first 
75  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 


Extractum  Scutellarice  Eluidum,  U.  S.  P.    [Fluid  Extract  of  Scutellaria.) 

Scutellaria,  in  No.  40  powder,  one  hundred  grammes     .         .         100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .         .         .         100 

Mix  1  part  of  alcohol  with  2  parts  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  dro]3  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  Scutellaria  is  exhausted.  Reserve 
the  first  80  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum 
to  make  the  fluid  extract  measure  100  c.c. 
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Extractum  Senegce  Fluidinn,  U.  S.  P.     (Fluid  Extract  of  Senega.) 

Senega,  in  No.  40  powder,  one  hundred  grammes       .         .         .     100 

Water  of  ammonia,  two  grammes 2 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  2  j)arts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  45  gms,  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  senega  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add,  first, 
the  water  of  ammonia,  and  afterward  enough  menstruum  to  make  the 
fluid  extract  measure  100  c.c. 

Extractum  Sennce  Fluidum,  U.  S.  P.     (Fluid  Extract  of  Senna.) 

Senna,  in  No.  30  powder,  one  hundred  grammes        .         .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  3  parts  of  alcohol  with  4  parts  of  water,  and,  having  moistened 
the  powder  with  40  gms.  of  the  mixtm'e,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  senna  is  exhausted.  Re- 
serve the  first  80  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a 
soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Serpentarice  Fluidum,   U.  S.  P.      (Fluid  Extract  of  Ser- 

pentaria.) 

Serpentaria,  in  No.  60  powder,  one  hundred  grammes       .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.     Then  allow  the  percolation  to  pro- 
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ceecl,  gradually  adding  menstruum,  until  the  serpentaria  is  exhausted. 
Reserve  the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Spigelim  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Spigelia.) 

Spigelia,  in  No.  60  powder,  one  hundred  grammes     .         .         .     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Moisten  the  powder  with  30  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  AVhen  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  spi- 
gelia is  exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extractum  StillingicE  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Stillingia.) 

Stillingia,  in  No.  40  powder,  one  hundred  grammes  .         ,         .     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hmidred  cubic  centimeters     ....     100 

Moisten  the  powder  with  30  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  stil- 
lingia is  exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extractum  Stramonii  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Stramonium.) 

Stramonium  seed,  in  No.  40  powder,  one  hundred  grammes     .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  Avith  20  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
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percolator,  macerate  for  48  lioiirs.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  stramonium  seed  is  ex- 
hausted. Reserve  the  first  90  c.c.  of  the  percolate,  and  evaporate  the 
remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Taraxaci  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Taraxaeum.) 

Taraxacum,  in  No.  30  powder,  one  hundred  grammes         .         .     100 

Alcohol, 

Water,  each,  a  sufheient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  2  parts  of  alcohol  with  3  parts  of  A\^ater,  and,  having  moistened 
the  powder  wnth  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  j)ercolatiou  to  proceed, 
gradually  adding  menstruum,  until  the  taraxacum  is  exhausted.  Re- 
serve the  first  85  c.c.  of  the  percolate ;  by  means  of  a  water-bath,  distil 
off  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum 
to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Tritici  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Triticum.) 

Triticum,  finely  cut,  one  hundred  grammes        ....     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters       ....     100 

Pack  the  triticum  in  a  cylindrical  percolator,  and  pour  boiling  water 
upon  it  until  it  is  exhausted.  Evaporate  the  percolate  to  80  c.c,  and, 
having  added  to  it  20  c.c.  of  alcohol,  mix  well  and  set  it  aside  for  48 
hours.  Then  filter  the  liquid  and  add  to  the  filtrate  enough  of  a 
mixture  composed  of  4  parts  of  water  and  1  part  of  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 

Extractum  Uvce  Ursi  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Uva  Ursi.) 

Uva  ursi,  in  No.  30  powder,  one  hundred  grammes     .         .         .     100 
Glycerin,  ten  grammes  .........       10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  the  glycerin  with  90  gms.  of  diluted  alcohol,  and,  having 
moistened  the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in 
a  cylindrical  percolator ;  then  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 


EX  TR  ACTUM     VIBURNI    FLUIDUM.  749 

covered  the  percolator,  macerate  for  48  hours.  Then  allow  the  perc(j- 
lation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  men- 
struum, and  afterward,  diluted  alcohol,  until  the  uva  ursi  is  exhausted. 
Reserve  the  first  70  c.c,  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Valeriance  Fluidum,  U.  S.  P.     [Fluid  Extract  of  Vcderian.) 

Valerian,  in  No.  60  powder,  one  hundred  grammes    .         .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  valerian  is  exhausted.  Reserve 
the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Veratri  Viridis  Fluidum,  U.  S.  P.     {Fluid  Extract  of 
Verati'um  Viride.) 

Veratrum  viride,  in  No.  60  powder,  one  hundred  grammes        .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  30  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  veratrum  viride  is  exhausted.  Re- 
serve the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to 
a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Vihurni  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Viburnum.) 

Viburnum,  in  No.  60  powder,  'one  hundred  grammes         .         .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  menstruum,  pack  it  moderately  in  a  cylin- 
drical percolator ;  then  add  enough  of  the  menstruum  to  saturate  the 
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powder  and  leave  a  stratum  above  it.  Wheu  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  until  the  viburnum  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Xanihoxyli  Fluidum,  U.  S.  P.     (Fluid  Extract  of 
Xanthoxylum . ) 

Xanthoxj-lum,  in  No.  40  powder,  one  hundred  grammes  .         .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Moisten  the  powder  with  25  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  xanthoxylum  is  exhausted. 
Reserve  the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Zingiberis  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Ginger.) 

Ginger,  in  No.  40  powder,  one  hundred  grammes       .        .         .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Moisten  the  i30wder  with  25  gms.  of  alcohol,  and  pack  it  firmly  in 
a  cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  ginger  is  exhausted.  Reserve 
the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  c.c. 


UisroFFiciNAL  Fluid  Extracts. 

Pannsh's   Compound  Fluid  Extract  of  Buchu. 

Take  of  Buchu,  in  coarse  powder    .        .        .12  troyounces. 

Alcohol 3  pints. 

Water 6  pints,  or  sufficient. 

Treat  the  leaves  by  maceration  and  displacement,  first  with  a  portion 
of  the  alcohol,  and  then  with  the  remainder  mixed  with  the  water; 
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evaporate  the  resulting  liquid  by  a  gentle  heat  to  3  pints,  and  to  this 
add — 


Suo;ar 


21  pounds. 


Continue  the  heat  till  it  is  dissolved,  and,  after  removing  from  the 
fire,  add — 


Oil  of  cubebs,* 

Oil  of  juniper,  of  each 

Spirit  of  nitric  ether 


1  flnidrachm 
12  fluidounces 


previously  mixed ;  stir  the  whole  together. 

It  will  be  perceived  that  this  preparation  differs  from  the  officinal 
fluid  extract,  in  containing  sugar  sufficient  to  impart  sweetness  to  the 
taste,  and  the  oil  of  cubebs  and  juniper  and  the  spirit  of  nitric  ether, 
which  are  not  only  useful  as  therapeutic  agents  in  the  majority  of  cases 
in  which  cubebs  would  be  used,  but  act  as  antiseptics,  and  would  render 
the  preparation  permanent  without  the  presence  of  alcohol  or  sugar. 

It  has  been  found  useful,  being  well  adapted,  by  its  composition,  to 
chronic  maladies  of  the  urino-genital  organs,  appearing  to  act  topically 
in  its  passage  through  them.  The  dose  is  a  fluidrachm  3  or  4  times 
daily. 

Fluid  Extract  of  Hydrangea.     (Dr.  S,  W,  Butler.) 


Take  of  Eoot  of  hydrangea  arborescens 
Water 


16  troyounces. 
6  pints,  or  sufficient. 


Boil  the  root  in  successive  portions  of  water,  mix  them,  and  evajDorate 
to  half  a  pint ;  mix  this  with — 

Honey      ,        .         ,         ,        .        ,        2  pints. 

Evaporate  to  2  pints.  In  the  summer  season  push  the  evaporation 
somewhat  farther,  and  add  brandy,  |  pint. 

The  dose  is  a  teaspoonful  2  or  3  times  a  day, 

I  have  prepared  fluid  extract  of  hydrangea  for  some  years,  during 
which  time  I  have  dispensed  it,  under  the  direction  of  several  practi- 
tioners, to  numerous  patients  (in  irritable  conditions  of  the  urethra)  with 
satisfactory  results ;  its  value  as  a  remedy  in  gravel  and  stone  is  well 
established. 

The  plant  is  abundant  in  many  localities ;  I  have  gathered  it  on  the 
west  banks  of  the  Schuylkill,  6  to  8  miles  above  Philadelphia, 

Fluid  F]xtract  of  Rhubarb  and  Senna.     (Prof.  Procter.) 


Take  of  Senna,  in  coarse  powder 

Rhubarb,  in  coarse  powder 

Bicarbonate  of  potassium 

Sugar      ,         .         .         . 

Tincture  of  ginger  . 

Oil  of  cloves    . 

Oil  of  aniseed 

Water  and  alcohol,  of  each 


12  troyounces. 
4       "  " 


1  fluidounce. 

8  minims. 
16  minims. 
A  sufficient  quantity. 


*  Oleoresin  of  cubebs  is  much  more  efficient,  and  would  much  improve  the  remedy  if 
substituted  for  it. 
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Mix  the  senna  and  rhubarb  by  grinding  them  together,  pour  upon 
them  2  pints  of  dikited  alcohol,  macerate  24  hours,  and  introduce  the 
mixture  into  a  percolator,  furnished  below  with  a  stopcock  or  cork,  to 
regulate  the  flow.  A  mixture  of  1  part  of  alcohol  and  3  of  water  should 
now  be  poured  on  above,  so  as  to  keep  up  a  constant,  but  slow  displace- 
ment of  the  absorbed  menstruum,  until  1  gallon  of  tincture  has  passed. 
Evaporate  this  in  a  water-bath  to  11  fluidounces ;  dissolve  in  it  the  sugar 
and  bicarbonate  of  potassium,  and  after  straining,  add  the  tincture  of 
ginger,  holding  the  oils  in  solution,  and  mix ;  when  done,  the  whole 
should  measure  a  pint.  The  object  in  adding  the  alkaline  cai"bonate  in 
this  fluid  extract  is  to  prevent  the  griping  which  is  apt  to  result  from 
the  use  of  the  senna.  The  aromatics  contribute  to  the  same  end.  Dose, 
f  5j  to  f  5SS. 

Mctradum  Jalapce  Fluidum.     (Prof.  Procter.) 

Take  of  Jalap  of  good  quality     ...  16  trovounces. 

Sugar      .        .         ._'      .        .        .  8       "  " 

Carbonate  of  potassium  .         .  k    '      " 

Alcohol, 

Water,  of  each        ....  A  sufficient  quantity. 

Red  nee  the  jalap  to  coarse  powder,  pour  on  it  1  pint  of  a  mixture  of 
2  parts  alcohol  and  1  water,  and  allow  it  to  stand  24  hours.  Then 
introduce  it  into  a  percolator,  and  pour  ordinary  diluted  alcohol  slowly 
on  until  half  a  gallon  of  liquid  has  passed.  Evaporate  this  in  a  water- 
bath,  or  still,  till  reduced  to  one-half,  then  add  the  sugar  and  carbonate 
of  potassium,  and  evaporate  till  reduced  to  12  fluidounces.  Put  the 
liquid  thus  obtained,  while  yet  warm,  in  a  pint  bottle,  and  add  4  fluid- 
ounces  of  alcohol,  and  mix  bv  agitation. 

The  alkali  forms  a  resinous  soap  with  the  jalap  resin,  greatly  increas- 
ing its  solubility  in  water,  and  at  the  same  time  renders  the  preparation 
less  griping. 

The  object  of  the  sugar  is  also  to  aid  in  the  retention  of  the  resinous 
matter  in  a  fluid  condition,  as  well  as  to  mask  the  taste  of  the  jalap. 
The  dose  will  vary  from  15  minims  to  1  fluidrachm,  according  to  the 
effect  desu'ed.  By  means  of  this  preparation,  the  physician  may  pre- 
scribe jalap  in  mixtures  with  great  facilit}^,  and  avoid  the  large  propor- 
tion of  alcohol  unavoidable  when  he  resorts  to  the  officinal  tinctm"e. 

Fluid  Extract  of  Galls. 

Take  of  Galls,  in  coarse  powder    .....         ^viij. 

Alcohol     ........         Sufficient. 

Exhaust  by  percolation,  and  evaporate  to  a  pint. 
This  preparation  is  used  by  dentists  in  Philadelphia  as  a  powerful 
astringent  application. 

Ferrated  Fluid  Extract  of  Wild  Cherry  Bark,     (W.  R.  Warner.) 

Take  of  Pruni  Virginianae  contus     .         .         .         .  ^xij. 

Amygdalas  dulc .  %\]. 

Ferri  oxjxl.  hydrat gss. 

Sacchari  albi         ......  S^ij- 

Ferri  citratis Jj+gr-  xcvi. 

Alcoholis, 

Aquse,  aa q.  s. 
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First  exhaust  the  bark  of  its  tonic  principles  with  the  alcoholic  men- 
struum, and  evaporate  the  resulting-  alcoholic  tincture  carefully  to  expel 
the  alcohol ;  then  mix  the  residue  with  6  ounces  of  water,  and  add  the 
hydrated  sesquioxicle  of  iron ;  allow  it  to  macerate  for  6  hours,  occa- 
sionally agitating,  and  filter  into  a  bottle  containing  an  emulsion,  com- 
posed of  the  2  ounces  of  sweet  almonds  in  6  ounces  of  water.  When  the 
reaction  has  ceased  between  the  emulsin  and  the  amygdalin,  again  filter 
and  add  the  sugar,  and  finally  add  576  grains  of  citrate  of  iron,  previ- 
ously dissolved  in  water ;  then  dilute  to  make  the  whole  fluid  extract 
measure  24  fluidounces. 

In  this  formula  hydrated  oxide  of  iron  is  directed  to  be  added  to  the 
extract  for  the  pur230se  of  removing  the  tannin,  which  would  blacken 
on  the  addition  of  the  iron  salt.  When  effectual  in  accomplishing  the 
object,  it  proves  a  useful  modification  of  this  remedy,  the  astringency  of 
which  is  sometimes  an  objection  to  its  use.  Iron  salt  is  often  indicated 
when  wild  cherry  would  be  desirable,  and  the  selection  in  this  formula 
would  seem  to  be  a  good  one,  though  the  quantity,  3  grains  to  the  drachm, 
would  seem  unnecessarily  large.  The  dose  Avould  be  a  fluidrachm  3 
times  a  day. 

ExtroGtum  Anthemidis  Fluidum,     (Prof.  Procter.) 

Take  of  Chamomile  flowers         ...  8  troyounces. 

Sugar 8 

Alcohol, 

Diluted  alcohol,  of  each         .         .  A  sufl&cient  quantity. 

Bruise  the  chamomile  thoroughly,  pour  on  it  a  pint  of  alcohol,  and 
macerate  for  24  hours,  pack  it  moderately  tight  in  a  percolator,  and  pour' 
on  slowly  diluted  alcohol,  until  a  pint  of  liquid  has  passed ;  then  change 
the  recipient,  and  continue  the  process  until  2  pints  more  of  tincture  are 
obtained.  Evaporate  the  first  tincture  by  a  gentle  heat,  or  spontaneously, 
to  6  fluidounces,  and  the  other  in  a  water-bath  to  4  fluidounces ;  mix  the 
liquids,  add  the  sugar  to  them,  dissolve  by  a  gentle  heat,  and  finally  add 
alcohol  until  the  whole  measures  a  pint. 

The  dose  of  this  preparation  is  from  1  to  2  teaspoonfuls  as  an  anti- 
periodic,  or  half  a  teaspoonful  as  a  tonic ;  a  fluidrachm  represents  30 
grains  of  chamomile  flowers. 

Fluid  Extract  of  Sumbul.     {Musk  Root.)     (Prof.  Procter.) 

Take  of  Musk-root 4  troyounces. 

Ether  ........  4  fluidounces. 

Alcohol, 

Water,  each         ......  Sufficient. 

Bruise  the  root,  moistened  with  a  little  alcohol,  until  reduced  to  a 
coarse  powder.  Mix  the  ether  with  twice  its  volume  of  alcohol,  pour  it 
on  the  musk-root,  macerate  in  a  covered  vessel  for  24  hours,  and  intro- 
duce into  a  suitable  percolator ;  displace  the  absorbed  tincture  slowly  by 
alcohol  until  12  fluidounces  are  obtained,  when  the  process  is  to  be  con- 
tinued with  a  mixture  of  equal  parts  of  alcohol  ancl  water,  until  a  pint 
has  passed.     Water  is  then  to  be  poured  on  the  residue  until  a  pint  of 
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liquid  has  filtered.  The  ethereo-alcoholic  tincture  is  suffered  to  evaporate 
in  a  warm  place,  until  reduced  to  2  fluidounces ;  the  hydro-alcoholic 
tincture  is  concentrated  on  a  water-bath  to  the  same  bulk ;  and  the 
watery  infusion  evaporated  to  1  fluiclounce.  The  last  two  liquids  are 
now  to  be  mixed,  3  fluidounces  of  alcohol  added  to  the  first  (ethereal) 
liquid  to  dissolve  the  oleoresin,  and  the  other  mixture  added  gradually 
with  agitation,  so  that  the ^\hole  will  measure  8  fluidounces.  A  portion 
of  oleoresin  and  some  gummy  extractive  remains  undissolved,  and  must 
either  be  removed  by  filtration  or  left  as  a  sediment. 

When  the  ethereo-alcoholic  tincture  is  evaporated  to  ^,  nearly  all  the 
oleoresiu  separates,  and  hence  the  necessity  of  redissolving  this  by  alcohol 
before  adding  the  other  liquids.  The  dose  of  this  is  15  minims  to  foj. 
It  has  the  odor  of  musk  and  the  antispasmodic  effects  of  valerian.  The 
root  is  used  in  Russia  in  delirium  tremens,  and  has  been  somewhat  pre- 
scribed in  Philadelphia  and  elsewhere  in  a  variety  of  nervous  affections. 

Oleoeesin^e,  U.  S,  p. 

The  Oleoresins. 

The  officinal  preparations  of  tliis  class  were,  in  the  PharmacopoBia 
of  1850,  denominated  fluid  extracts,  and  classified  under  that  head. 

Officinal  Oleoeesins. 


Officinal  Name. 

Medical  Properties,  etc. 

Yield. 

Dose. 

Oleoresina  aspidii 
Oleoresina  capsici 
Oleoresina  cubeb?e 
Oleoresina  lupulini 
Oleoresina  piperis 
Oleoresina  zingiberis 

Anthelmintic 
Arterial  stimulant 
Stimulant,  diuretic  ■ 
Tonic,  narcotic,  etc. 
Stimulant 
Stimulant,  carminative 

TTL  V  to  XV. 

5  to  30  drops. 
5  to  10  drops. 
1  to  5  drops. 
1  to  5  drops. 

14  to  18  per  cent. 
12  to  25  per  cent. 
70  per  cent. 

6  per  cent. 

6  to  9  per  cent. 

extremely  pungent,  and  reminding 
It  consists  of  the  essential  oil  holding  in  solution  a 


EEMAEKS. 

These  preparations  are  made  by  passing  stronger  ether  through  the 
powdered  drug  in  a  covered  displacement  ajoparatus,  recovering  the  ether 
or  allowing  it  to  evaporate  sj)ontaneously.  The  resulting  liquid  is  of  a 
more  or  less  oily  consistence ;  usually  of  a  dark  color — brown,  or  with 
a  tinge  of  green  (red  in  capsicum 
one  of  the  drug 

portion  of  the  waxy  and  resinoid  principles  associated  with  it  in  the 
drug.  These  are  apt  to  be  deposited  in  part,  a  circumstance  which 
modifies  somewhat  the  properties  of  different  specimens  of  the  same 
preparation.  In  the  instance  of  oleoresin  of  pepper,  the  piperin  is 
directed  to  be  separated,  and  the  oil  of  black  pepper  of  commerce,  which 
is  similar  to  the  oleoresin,  is  a  residuary  product  of  the  manufacture  of 
piperin.  Cubebs  yield  from  12  to  28  per  cent,  of  oleoresin;  black 
pepper  about  y  g  of  its  weight ;  ginger  from  6  to  9  per  cent. 

Owing  to  the  solubility  of  fixed  oils  and  fatty  matters  in  ether,  these, 
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Fig.  211. 


if  present  in  the  drug,  are  extracted,  and  arc  associated  with  the  oleo- 
resinous  preparation  left  after  the  evaporation.     In  the  oleoresins  of 
cardamom  and  ergot  the  fixed  oils  are  con- 
spicuous though  inert  ingredients ;  from  cap- 
sicum the  fatty  matter  is  obtained  in  a  solid 
form,  and  is  readily  separated. 

The  uses  of  the  oleoresins  are  limited  to 
those  preparations  in  which  they  can  be  sus- 
pended by  viscid  ingredients,  or  embodied  in 
pills,  lozenges,  or  for  external  use  added  to 
liniments  or  ointments. 

Fig.  211  exhibits  a  section  of  an  arrange- 
ment by  which  the  oleoresins  and  other  prep- 
arations requiring  the  use  of  ether  as  a  men- 
struum, can  be  most  conveniently  prepared. 
A  percolator  of  tinned  copper  is  surrounded  by 
a  jacket  of  the  same  material;  the  recipient  is  a 
copper  vessel  with  two  necks,  into  one  of  which  the  percolator  is  secured, 
and  to  the  other  a  pipe  connecting  with  the  close  head  of  the  percolator, 
which  is  also  jacketed ;  on  the  under  side  of  the  head  is  a  perforated  plate 
of  tinned  copper,  which  distributes  the  ether  over  the  surface  of  the  drug 
when  it  has  been  volatilized  by  placing  the  recipient  in  hot  water.  After 
the  exhaustion  of  the  drug,  the  recipient  is  removed,  the  lower  orifice 
of  the  percolator  closed,  and  the  head  well  refrigerated ;  a  stream  of 
hot  water  is  then  passed  into  the  jacket  around  the  percolator,  by  which 
means  the  contained  ether  may  be  recovered. 

Oleoresin  of  capsicum  has,  perhaps,  but  little  use,  unless  as  an  external 
remedy ;  it  would  seem  too  strong  to  be  taken  internally  with  any  ad- 
vantage, but  may  be  added  to  stimulating  liniments.  Oleoresin  of  cuhebs 
(formerly  fluid  extract  of  cubebs)  is  a  valuable  addition  to  copaiva  mix- 
tures for  use  in  the  chronic  stages  of  gonorrhoea ;  it  is  also  adapted  to  the 
fabrication  of  lozenges  for  sore  throat,  coryza,  etc.  Oleoresin  of  luptdin, 
like  the  fluid  extract  and  solid  extract,  is  an  efficient  though  mild  nar- 
cotic ;  but  being  suitably  suspended  in  mucilage  it  would  be  capable  of 
use  in  mania-a-potu  and  as  an  antaphrodisiac. 

Oleoresin  of  black  pepper  is  used  in  connection  with  sulphate  of  quinia, 
in  pills,  to  the  efficiency  of  which  it  is  said  to  add ;  it  would  seem  to  be 
a  better  adjuvant  to  that  tonic  than  piperin,  prescribed  in  the  old 
recipes.  Piperoid  (oleoresin)  of  ginger  is  of  most  use  in  connection 
with  the  fabrication  of  ginger  drops,  of  fused  candy,  and  lozenges ;  it 
may  be  added  also  to  mixtures  containing  viscid  ingredients,  or  to  alco- 
holic preparations.  It  is  a  dark-brown,  transparent,  oily  liquid,  ex- 
tremely pungent,  insoluble  in  water,  but  soluble  in  ether  and  strong 
alcohol.  Ginger  is  said  to  contain  about  IJ  per  cent.  vol.  oil,  and  3y%^ 
per  cent,  soft  resin.  The  proportion  yielded  by  the  root,  treated  as 
above,  varies  with  the  commercial  variety  of  ginger.  A  commercial 
pound  of  African  ginger  yielded,  by  this  process,  1|^  ounce,  or  9.3  per 
cent.,  while  the  same  quantity  of  the  Jamaica  variety  yielded  only  1 
ounce — 6.2  per  cent.  That  from  the  African  was  darker  in  color, 
thicker,  and  somewhat  less  pleasant  than  the  other.     1  ounce  of  the 
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piperoid  added  to  20  Bbs.  of  melted  sugar,  makes  "  ginger  drops"  of 
about  the  usual  pungency.  Oleoresin  filicis  is  a  new  officinal  in  the 
revision  of  1870,  and  is  much  relied  upon  as  a  remedy  in  taenia,  in  doses 
of  6  to  20  minims. 

WoRKi2s^G  Formulas  for  the  Oleoeesins. 

Oleoresina  Aspidii,  U.  S.  P.     {Oleoresin  of  Fern.) 

[Oleoresina  Filicis,  1870.) 

Take  of  Male  fern,  in  fine  powder,  one  hundred  parts       .         .     100 
Stronger  ether         ....         A  sufficient  quantity. 

Put  the  male  fern  into  a  cylindrical  glass  percolator  provided  with  a 
stopcock  and  arranged  with  covered  receptacle  suitable  for  volatile 
liquids,  press  it  firmly,  and  gradually  pour  ether  upon  it  until  150  parts 
of  liquid  have  slowly  passed.  Recover  the  greater  part  of  the  ether  by 
distillation  on  a  water-bath,  and  expose  the  residue  in  a  capsule  until 
the  remaining  ether  has  evaporated.  Lastly,  keep  the  oleoresin  in  a 
well-stopped  bottle. 

Oleoresina  Capsiei,  U.  S.  P. 

Take  of  Capsicum,  in  fine  powder,  one  hundred  parts       .        .     100 
Stronger  ether        ....        A  sufficient  quantity. 

Put  the  capsicum  into  a  cylindrical  percolator  provided  with  a  stop- 
cock and  arranged  with  a  cover  and  receptacle  suitable  for  volatile 
liquids,  press  it  firmly,  and  gradually  pour  stronger  ether  upon  it  until 
150  parts  of  filtered  liquid  have  slowly  passed.  Recover  the  greater 
part  of  the  ether  by  distillation  on  a  water-bath,  and  expose  the  residue 
i'n  a  capsule  until  the  remaining  ether  has  evaporated.  Lastly,  pour  oif 
the  liquid  portion,  transfer  the  remainder  to  a  strainer,  and  when  the 
separated  fatty  matter  (which  is  to  be  rejected)  has  been  completely 
drained,  mix  all  the  liquids  together.  Keep  the  oleoresin  in  a  well- 
stopped  bottle. 

Oleoresina  Oubebce,  U.  S.  P.     {Oleoresin  of  Cuheh.) 

Take  of  Cnbeb,  in  fine  powder,  one  hundred  parts  .         .         100 

Stronger  ether         ....         A  sufficient  quantity. 

Put  the  cubeb  into  a  cylindrical  percolator,  as  described  in  last 
formula,  press  it  moderately,  and  gradually  pour  ether  upon  it  until 
150  parts  of  the  filtered  liquid  have  slowly  jjassed.  Recover  the  greater 
part  of  the  ether  by  distillation  on  a  water-bath,  and  expose  the  residue 
in  a  capsule  until  the  remaining  ether  has  evaporated.  Transfer  the 
remainder  to  a  close  vessel,  and  let  it  stand  until  it  ceases  to  deposit  a 
waxy  and  crystalline  matter.  Lastly,  pour  oif  the  oleoresin  and  keep 
it  in  a  well-stopped  bottle. 

Oleoresina  Lupulini,   U.  S.  P. 

Take  of  Lupuhn,  one  hundred  parts  ......     100 

Stronger  ether         ....         A  sufficient  quantity. 
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Put  the  lupulin  into  a  narrow  cylindrical  percolator,  as  described  in 
formula  for  oleoresiu  of  capsicum,  press  it  firmly,  and  gradually  pour 
ether  upon  it  until  150  parts  of  filtered  liquid  have  slowly  passed. 
Recover  the  greater  part  of  the  ether  by  distillation  on  a  water-batli, 
and  expose  the  residue  in  a  capsule  until  the  remaining  ether  has  evap- 
orated. Lastly,  keep  the  oleoresiu  in  a  wide-mouthed  bottle  well 
stopped. 

Oleoresince  Piperis,  U.  S.  P.     {JExtradum  Piperis  Fliddum,  U.  S.  P., 

1850.) 

Take  of  Black  pepper,  in  fine  powder,  one  hundred  parts        .      100 
Stronger  ether         ....         A  sufficient  quantity. 

Put  the  pepper  into  a  cylindrical  percolator,  as  described  in  formula 
for  oleoresiu  of  capsicum,  press  it  firmly,  and  gradually  pour  ether  upon 
it  until  150  parts  of  filtered  liquid  have  slowly  passed.  Recover  the 
greater  part  of  the  ether  by  distillation  on  a  Avater-bath,  and  expose  the 
residue  in  a  capsule  until  the  remaining  ether  has  evaporated,  and  the 
deposition  of  piperin  in  crystals  has  ceased.  Lastly,  separate  the  oleo- 
resiu from  the  piperin  by  expression  through  a  muslin  strainer,  and 
keep  it  in  a  well-stopped  bottle. 

Oleoresina  Zingiheris,  U.  S.  P.     [Pipjeroid  of  Ginger.) 

Take  of  Ginger,  in  fine  powder,  one  hundred  parts  .         .         .         100 
Stronger  ether  .....      A  sufficient  quantity. 

Put  the  ginger  into  -a  cylindrical  percolator,  press  it  firmly,  and  pour 
upon  it  the  stronger  ether,  until  150  parts  of  filtered  liquid  have  passed, 
or  the  ginger  is  exhausted.  Recover  the  greater  part  of  ether  by 
distillation  on  a  water-bath,  and  expose  the  residue  in  a  capsule  until  the 
remaining  ether  has  evaporated.  Lastly,  keep  the  oleoresiu  in  a  well- 
stopped  bottle. 

Unofficinal  Oleoeesins. 

Oil  of  Asarum  Canadense. — Canada  snakeroot  or  wild  ginger  is  pre- 
pared in  the  same  way ;  it  is  used  chiefly  as  a  perfume ;  it  is  also  grate- 
fully stimulant  in  small  doses,  being  not  unlike  ginger  in  its  properties. 

Oil  of  Cardamom^  prepared  in  the  same  way  with  ether,  is  an  impure 
oily  fluid,  containing  both  the  fixed  and  volatile  oil  of  the  seeds,  and 
esteemed  a  powerful  carminative  stimulant ;  it  is  little  known  to 
practitioners. 

Oil  of  Parsley  is  a  diuretic  remedy,  sometimes  called  ap'iol.  It  is 
prepared  by  treating  parsley  seeds  with  strong  alcohol,  and  subsequently 
with  ether  or  chloroform  ;  these  menstrua  are  then  distilled  off,  and  the 
oil  may  be  further  purified  if  desired.  It  is  also  prepared  by  the  spon- 
taneous evaporation  of  an  ethereal  tincture,  as  in  the  other  cases.  It  is 
highly  charged  with  the  odor  of  the  plant,  of  which  it  is  probably  the 
chief  active  constituent.     Dose,  3  or  4  drops  in  a  day. 

This  remedy  has  been  highly  lauded  as  a  substitute  for  quinia  in 
intermittents.     It  has  beeu  introduced  in  Philadelphia,  in  capsules, 
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sold  as  a  powerful  emmenagogue,  and  it  is  believed  is  surreptitiously 
used  to  commit  abortion. 

Oil  of  Ergot. — Under  this  name  a  brown-colored,  acrid,  oily  liquid  is 
sold  in  the  shops,  which  is  obtained  by  ti'eating  powdered  ergot  with 
ether,  or  a  mixture  of  ether  and  alcohol,  and  evaporating  oif  the  men- 
struum. Its  most  bulky  ingredient  is  the  peculiar  bland  lixed  oil, 
which,  according  to  the  experiments  of  T.  Roberts  Baker,  is  nearly 
isomeric  with  castor  oil.  ^ly  friend,  Ambrose  Smith,  informs  me  that 
he  has  found  oil  of  ergot,  when  made  with  pure  ether,  to  become  incon- 
veniently thick — almost  solid ;  which  difficulty  is  obviated  by  adding  a 
portion  of  alcohol  to  the  ether  employed.  Although  the  pure  fixed  oil 
is  destitute  of  any  of  the  effects  of  ergot,  this  preparation,  owing  to  its 
other  ingredients,  is  more  or  less  active.  Its  dose,  in  cases  of  labor,  to 
promote  uterine  contractions,  is  from  20  to  50  drops. 

O'd  of  Pumpkin  Seed. — This  oil,  though  not  an  oleoresin,  and  conse- 
quently not  strictly  classed  here,  has  been  used  with  success  as  a  remedy 
in  taenia.  It  is  conveniently  prepared  by  crushing  the  seeds  to  a  smooth 
pulp,  transferring  to  a  jiercolator  after  moistening  with  ether,  and  per- 
mittino;  the  mass  to  stand  an  hour  in  a  close  vessel ;  it  should  be  dis- 
placed  with  ether,  and  from  the  liquid  thus  obtained  the  ether  should 
be  removed  by  evaporation.  The  dose  is  f^ss  repeated  in  2  or  3  hours, 
and  fallowed  by  a  dose  of  castor  oil.  About  33  per  cent,  of  oil  is  the 
yield  by  this  process. 

Succi — Juices. 

This  class  of  preparations,  introduced  by  ]\Ir.  Squire,  of  London,  some 
25  years  ago,  have  been  prescribed  occasionally,  and  consequently  deserve 
a  notice  in  this  treatise.  Two  of  them  were  made  officinal  in  the  U.  8. 
Phanaacopceia  of  1870  ;  but  the  class  was  dismissed  in  the  late  revision. 
The  process  for  preparing  them  is  simply  to  bruise  the  plant  thoroughly, 
express  the  juice,  and  add,  according  to  the  British  Pharmacopoeia,  1 
part  of  rectified  spirit  to  every  3  parts  of  the  juice;  but,  according  to 
the  U.  S.  Pharmacopoeia,  1  part  of  alcohol  to  every  5  of  juice ;  after 
standing  7  days,  they  are  directed  to  be  filtered. 

The  juices  officinal  in  the  British  Pharmacopoeia  are  those  of  bella- 
donna, conium,  hyoscyamus,  scoparius,  and  taraxacum ;  in  the  U.  S. 
Pharmacopoeia  only  the  conium  and  taraxacum  juices  were  recognized. 

The  great  variation  in  the  juices  of  the  plants,  owing  to  the  soil, 
climate,  and  season,  seems  to  render  these  preparations  much  less  reliable 
and  uniform  than  well  prejDared  tinctures  of  carefully  selected  plants. 

Succus    Taraxaci   Par  at  us.      (Preserved    Taraxacum   Juice.)      (Prof. 

Procter.) 

Take  of  Fresh  dandelion  root       .         .         .         .20  pounds  (avoir.). 
Alcohol  (.835^) 4  pints. 

Slice  the  roots  transversely  in  short  sections,  and,  by  means  of  a  mill 
or  mortar  and  pestle,  reduce  them  to  a  pulpy  mass ;  then  acid  the  alcohol, 
and  mix  them  thoroughly.  The  mixture,  thus  far  prepared  at  the  season 
when  the  root  is  proper  for  collection,  may  be  set  aside  in  suitable  vessels 
(stoneware  jars  are  appropriate),  and  extracted  as  the  preparation  is 
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needed  through  the  other  seasons.  After  having  stood  a  week,  or  until 
a  convenient  time,  the  pulpy  mass  is  subjected  to  p<^>werf'ul  pressure, 
until  as  much  as  possible  of  the  fluid  is  removerl.  Ihis  is  then  iiitered 
and  bottled  for  use.  It  is  neeessarv-  that  sufficient  time  should  elapse 
after  the  pulp  is  set  aside  for  the  alcohol  to  penetrate  the  fibrous  particles 
and  commingle  >.vith  the  natural  juices,  as  well  as  for  the  woody  structure 
of  the  root  to  lose  its  elasticit\',  that  it  may  yield  the  juice  more  com- 
pletely on  pressure.  TV'hen  the  pulp  has  stood  6  months  in  this,  it 
yields  the  juice  with  great  readiness,  and  is  possessed  of  the  sensible 
properties  of  the  dandelion  in  a  marked  degree.  When  20  lbs.  (avoir- 
dupoLS)  of  the  root  are  thas  treated  after  standing  several  months,  \\ith 
an  ordinary  screw  press  the  practical  result  is  about  6  pints  of  fluid. 
ThLs  yield  will  vaiy  in  amount  with  the  condition  of  the  TfX)t  when 
collected,  and  the  length  of  time  it  is  exposed  afteruards,  as  well  as  the 
power  of  the  press  used.  Should  the  alcohol  in  this  preparation  be 
contraindicated,  it  might  be  partially  removed  by  exposTire  in  a  water- 
bath  until  the  juice  is  reduc-ed  to  4  of  its  bulk ;  then  for  every  pint  of 
the  residue,  8  officinal  oimces  of  sugar  may  be  dissolved  in  it. 

Feuit  Juices. 

This  class  of  preparations  have,  within  the  past  10  or  15  years, 
become  quite  popular,  enabling  many  to  prepare  fruit  syrups  for  use  in 
connection  with  the  sale  of  carbonic  acid  water.  The  method  of  pre- 
paring them  originated  with  M.  Appert,  and  consists  of  expressing  the 
juic-e,  straining  it,  permitting  it  to  stand  till  it  bec-omes  clear,  filtering, 
and  filling  into  bottles,  which  are  plac-ed  in  tepid  water  and  heated  up 
till  the  juic-e  attains  the  boiling  point,  when  the  bottles,  which  should  be 
quite  full,  are  corked  sectu^ly,  sealed,  and  kept  in  a  c-ool  place.  Those 
most  employed  are  strawberry,  raspberry,  and  pineapple. 

From  these  juices,  mixed  with  an  equal  btilk  of  water,  a  syrup  is 
prepared  in  the  usual  manner. 


CHAPTEK    YIL 

SYBUPS,  HONEYS,  ASD  GLYCEBITES. 

Steups. 

TBCE  term  syrup  is  applied  to  any  sanirated  or  nearly  saturated  solu- 
tion of  sugar  in  water,  and  there  are  numerotis  simple,  medic-ated. 
and  flavored  syrups  used  in  medicine  and  pharmacy,  both  officinal  and 
unofficinal.  The  kind  of  sugar  used  in  the  officinal  preparations  is  that 
named  in  the  list  of  the  Pharmacopceia  sac-charum,  and  c-alled  refined 
sugar,  loaf  sugar,  or  as  variously  pjwdered.  broken  down,  crushed,  or 
granulated  sugar.  These,  as  supplied  by  the  refineries,  consist  of  nearly 
chemically  pure  sugar,  and  require  no  further  preparation  for  pharma- 
ceutieal  use.  Sugar  is  s^^luble  in  less  than  half  its  weight  of  water :  to 
a  less  extent  in  alcohol  and  insoluble  in  ether.     It  crvstallizes  from  its 
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solution  in  the  form  of  oblique  rhombic  crystals  containing  water,  called, 
as  found  in  the  shops,  rock-candy. 

The  advantages  of  the  use  of  sugar  iu  pharmaceutical  preparations 
are,  1st,  its  agreeable  taste ;  2d,  the  viscidity  and  blandness  of  its  solu- 
tion ;  3d,  its  conservative  properties  when  in  sufficient  proportion. 
These  adapt  it  to  numerous  uses  in  pharmacy,  among  ^^•llich  the  prep- 
aration of  syrups  is  perhajDS  the  most  important.  The  number  of 
medicated  syrups  in  common  use,  and  the  great  popularity  of  these 
among  physicians  and  the  public,  are  characteristics  of  French  and 
American  pharmacy  as  contradistinguished  from  that  of  Great  Britain, 
The  proportion  of  sugar  in  syrup  is  a  matter  of  primary  importance, 
as,  owing  to  nitrogenized  prinei])les,  which  are  apt  to  be  accidentally 
present,  even  in  simple  syrup,  fermentation  will  take  place  unless  the 
syrup  has  very  nearly  the  full  officinal  proportion.  Previously  to  the 
revision  of  the  U.  S.  Pharmacopoeia,  in  1860,  the  officinal  directions 
ordered  an  excess  of  sugar  in  the  preparation  of  most  syrups.  To  Dr. 
Wilson  H.  Pile  we  owe  the  accurate  estimation  of  the  quantity  required 
to  produce  saturation,  and  the  precise  increase  of  bulk  caused  by  sugar 
in  solution.  In  accordance  with  his  suggestions  and  those  of  Dr. 
Squibb,  the  proportion  of  sugar  has  been  slightly  reduced  in  most  of 
the  formulas,  and  the  degree  of  evaporation  regulated  so  that  the  re- 
quired proportion  of  resulting  syrup  to  the  drug  employed  shall  be 
accurately  maintained.  By  calculation,  founded  on  its  specific  gravity, 
12  troyounces  of  sugar,  =  5760  grains,  produce  in  solution  8  fluidounces, 
but  owing  to  a  slight  condensation  the  actual  increase,  as  ascertained  by 
experiment,  is  7.941  fluidounces ;  practically  |  of  the  weight  of  sugar 
will  equal  its  bulk  in  fluidounces.  In  the  formulas  of  the  previous 
jPhannacopceias  30  troyounces  were  prescribed  to  a  pint  of  water,  to 
make  2  pints  of  syrup;  in  the  present,  65  troyounces  are  directed  to  35 
troyounces  of  water  to  make  100  troyounces,  any  evaporated  water  being 
substituted  by  the  addition  through  the  strainer  of  exactly  sufficient  to 
bring  it  up  to  the  required  weight.  The  specific  gravity  of  officinal 
simple  syrup  is  1.310,  but  the  several  medicated  syrups  vary  from  this, 
in  consequence  of  the  presence  of  extractive  and  other  principles. 

The  following  curious  rule  is  given  by  Dr.  Ure  for  ascertaining  the 
quantity  of  sugar  in  simple  syrup :  "  The  decimal  part  of  the  number 
denoting  the  specific  gravity  of  a  syrup  multiplied  by  26  gives  the 
number  of  pounds  of  sugar  it  contains  per  gallon  very  nearly."  This 
appears  to  refer  to  the  avou'dupois  and  not  the  officinal  weight. 

In  the  absence  of  extraneous  and  particularly  of  nitrogenized  prin- 
ciples, a  syrup  will  keej)  well  enough  in  cold  weather,  without  reference 
to  its  proportions ;  but  in  a  majority  of  instances  of  medicated  syrups, 
it  is  absolutely  necessary  to  observe  the  above  well-established  jDropor- 
tions,  which  insure  a  nearly  saturated  saccharine  solution. 

If  impure  or  brown  sugar  is  employed,  it  is  necessary  to  boil  the 
syrup  until  the  proper  specific  gravity  is  attained,  skimming  or  straining 
off  the  scum  vdiich  contains  the  impurities;  but  when  the  sugar  is  pure, 
and  there  are  no  other  vegetable  impmnties  to  be  separated,  a  boiling 
temperature  is  unnecessary. 

If  impurities  are  cliffiised  in  the  liquid,  which  will  not  readily  rise  as 
scum,  it  is  well  to  add,  before  applying  heat,  a  little  white  of  egg,  pre- 
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viousiy  oeaten  up  with  water,  which,  by  its  coagulating  at  the  boiling 
temperature,  forms  a  clot,  inclosing  the  impurities,  and  facilitating  their 
removal;  it  may  also  be  rendered  clear  and  bright  l^y  diffusing  filtering 
paper  reduced  to  a  pulp  through  the  syrup,  and  then  se])arating  by 
straining  through  a  woollen  flannel,  which  will  felt  with  it;  if  the  syrup 
is  not  clear  it  should  again  be  poured  through,  and  it  will  then  become 
clear.  A  richer  and  more  elegant  syrup  is  produced  by  the  use  of 
Havana  sugar,  clarified  in  this  way,  than  from  the  best  refined  sugar, 
and  some  of  our  most  careful  pharmacists  use  this  process  for  their 
mineral  water  syrups,  on  account  of  its  superior  product,  though  so 
much  more  troublesome. 

Of  late  years  the  process  of  making  syrups  by  cold  percolation  has 
become  jjopular  among  many  of  our  most  careful  pharmacists.  While 
it  is  to  be  recommended  for  many  syrups,  such  as  syrups  of  ginger, 
orange  flower,  tolu,  wild  cherry,  squills,  lemon,  etc.,  where  the  virtue  of 
the  preparation  depends  upon  the  volatile  ingredient,  which  is  destroyed 
by  heating,  its  use  is  objectionable  in  our  estimation  in  making  others, 
as,  for  instance,  simple  syrup,  which  the  Phannacopoeia  orders  to  be 
made  at .  a  boiling  temperature,  by  which  the  nitrogenized  matter  and 
other  impurities  are  destroyed,  and  form  a  scum  which  is  easily  sepa- 
rated. Another  great  objection  to  the  cold  process  is  the  time  required  to 
complete  the  operation,  which  is  3  or  4  times  as  long  as  by  using  heat. 
It  should  not  be  used  to  prepare  the  syrup  ferri  iodide,  as  the  continuous 
exposure  to  the  air  will  decompose  the  iodide. 

The  process  is  best  conducted  in  a  conical  glass  percolator,  the  orifice 
being  stopped  with  a  piece  of  loose  sponge  previously  moistened,  taking 
care  not  to  press  it  too  tight,  or  the  percolation  will  be  seriously  retarded. 
The  sugar  used  should  be  coarsely  granulated  or  crushed,  and,  being 
placed  in  the  percolator,  the  liquid  is  added,  and  the  orifice  corked  up 
until  the  sugar  is  reduced  to  hiilf  its  bulk,  when  the  cork  is  removed 
and  the  percolation  allowed  to  proceed  drop  by  drop. 

In  some  of  tlie  medicated  syrups,  a  boiling  temperature  is  directed, 
in  order  that  the  vegetable  albumen  contained  in  the  medicinal  ingre- 
dient may  be  coagulated,  and  thus  separated.  This  should  be  done 
before  adding  the  sugar,  and  the  liquid  should  then  be  filtered,  so  that 
a  perfectly  clear  syrup  may  be  obtained  from  the  first.  Syrups  may  be 
decolorized  by  filtration  through  animal  charcoal,  and  to  obtain  perfect 
transparency  should  be  strained  slowly,  after  they  are  partially  cooled, 
through  two  or  three  thicknesses  of  flannel.  In  many  instances,  the 
presence  in  the  drug,  or  in  the  menstruum  em}>loyed,  of  antiseptic  prop- 
erties, insures  the  permanence  of  the  preparation  Syrup  of  squill  is 
an  instance,  in  which,  owing  to  the  presence  of  the  antiseptic  element, 
acetic  acid,  in  the  menstruum,  we  are  enabled  to  reduce  the  jjroportion 
of  sugar  somewhat  below  that  necessary  in  other  instances.  Among 
the  articles  added  to  syrups,  to  prevent  fermentation,  the  follo^^"ing  may 
be  mentioned : — 

Essential  oils,  which,  of  course,  greatly  modify  the  taste  and  other 
})roperties  of  the  preparation.  By^andy,  Avhich  is  much  used  Avith  aro- 
matics;  a  small  proportion  of  pure  alcohol;  glycerin,  which  does  not 
alter  the  taste  or  other  properties  of  the  preparation.  Sugar  of  mith,  in 
small  proportion.     Sulphite  of  lime,  a  small  proportion  of  which  will 
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effectually  prevent  or  arrest  fermentation,  though  it  is  liable  to  impart 
an  odor  unless  after\Yards  subjected  to  heat.  Hofpniann's  anodyne  is  one 
of  the  best  antiseptics,  though  objectionable  as  imparting  an  ethereal 
odor  and  taste ;  it  should,  however,  be  added  in  small  quantity  only ;  1 
fluidrachm  to  a  pint  has  generally  answered  the  purpose,  and  in  cases 
where  an  acid  is  not  objectionable  acetic  acid  in  proportion  of  f.Sj  to  the 
pint  is  very  efficient. 

It  must  not  be  forgotten,  in  attempting  to  restore  syrups  that  have 
fermented,  by  boiling  them,  that  they  have  lost  sugar  in  proportion  to 
the  amount  of  acetic  acid  produced,  and  this  must  be  restored  Allien 
they  are  lieated,  besides  the  addition  of  the  antiseptic.  Syrups  should 
be  kept  in  a  cool,  though  not  in  a  cold,  place ;  those  most  liable  to  fer- 
ment, in  small  and  well-stopped  bottles. 

Syllabus  of  Officinal  Syrups. 

1st  Gkoup. — Used  as  vehicles  or  flavors. 

Syrupiis.  Sjrupus  amygdalse.  Syrupiis  rosae. 

Syrupiis  acaciae.  Syrnpus  aurantii.  Syrupus  rubi  idasi. 

Syrupus  acidi  citrici.  8yrupus  aurantii  Horuiu.  Syrupiis  tolutamis. 

Syrupus  althaea.  Syrupus  liiuoiiis.  Syrupus  ziugiberis. 

REMARKS. 

Simple  syrup,  as  made  by  the  officinal  working  formula  appended,  is 
a  viscid  liquid,  constituted  of  about  |  sugar  and  ^  water,  and  having  a 
specific  gravity,  when  boiling  hot,  of  1.261  (30°  Baumc) ;  or,  when  cold, 
1.310  (35°  Baume).  (Syrups  prepared  from  the  juices  of  fruits,  or  others 
which  contain  much  extractive  matter,  mark  about  2°  or  3°  higher  on 
Baume's  scale.)  It  is  of  a  pure  s\vcet  taste,  without  odor,  when  freshly 
prepared.  The  boiling  point  is  221°  F.  It  is  much  used  as  a  vehicle 
and  to  sweeten  extemporaneous  mixtures,  also  in  the  preparation  of  some 
of  the  medicinal  syrups  (second  group).  In  certain  chemical  solutions 
it  is  found  useful  as  preventing  the  oxidation  of  the  metallic  base  by 
excluding  contact  with  atmosplieric  oxygen.  In  compounding  pills  its 
adhesiveness  renders  it  a  useful  excipient,  though  less  so  than  honey,  or 
molasses,  or  the  next  member  of  the  group. 

Syrup  of  gum  is  a  viscid  and  adhesive  fluid,  especially  useful  in  com- 
pounding prescriptions ;  this  syrup  of  the  Pharmacopoeia  must  be  dis- 
tinguished from  the  French  Sirop  de  Gomme,  which  is  flavored  with 
orange  flower ;  this,  diluted  with  water,  is  a  favorite  demulcent  drink. 
Our  syrup  is  a  solution  of  gum-arabic  added  to  syrup,  and  is  not  perma- 
nent J  it  is  a  pleasant  demulcent,  and  may  be  used  for  combining  unad- 
hesive  materials  in  pill.  The  use  of  well-selected  gum-arabic  is  important, 
as  it  insiu'es  a  clearer  and  more  elegant  syrup  than  can  be  made  from 
the  ordinary  powdered  gum. 

Almond  or  orgeat  syrup  is  a  delightful  preparation  for  use  as  a  drink 
with  carbonic-acid  water ;  it  is  frequently  modified  by  the  addition  of 
orange-flower  water,  vanilla,  or  other  flavoring  materials,  which,  how- 
ever, seldom  improve  its  delicate  flavor.  Its  process  involves,  first,  the 
blanching  of  almonds  by  maceration  in  warm  water,  and  then  pressing 
out  the  kernels  from  the  skins  between  the  fingers,  or  by  rubbing  them 
between  cloths ;  second,  the  beating  of  these  into  a  paste  with  a  portion 
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of  sugar;  third,  the  formation  of  a  milky  mixture  or  emulsion  by  tritu- 
ration with  successive  portions  of  water ;  and  fourth,  the  solution  in  this 
of  the  required  quantity  of  sugar,  which  should  be  done  without  exj)Osure 
to  a  high  heat. 

In  sijrup  of  orange-peel,  the  fresh  rind  of  the  sweet  or  Havana  orange 
is  preferred  to  the  bitter  orange-peel  prescribed  in  the  various  tonic 
preparations,  this  syrup  being  used  for  its  flavor  rather  than  for  any 
medicinal  effect.  The  method  adoj3ted  in  the  officinal  formula  for  the 
extraction  of  this  delicate  flavor  of  the  peel  is  quite  original  and  adapted 
to  preserve  it  in  perfection.  The  formula  for  orange  syrup,  among  the 
mineral  water  syrups,  contains  also  the  juice  of  the  fruit,  and  it  is  not 
so  well  adapted  to  medicinal  preparations. 

Syrup  of  orange-JIower  is  necessarily  made  from  the  imported  distilled 
water,  as  the  flowers  are  not  obtainable  in  a  fresh  condition  except  in 
remote  situations  in  our  Southern  States.  This  flavor  is  increasingly 
popular  in  this  country,  and  the  distilled  water  is  so  decidedly  sedative 
in  its  effects  on  the  nervous  system  as  to  constitute  a  valuable  remedy, 
either  singly  or  in  appropriate  combinations. 

Lemon  syrup  and  syrup  of  Gitrie  acid  are  familiar  and  grateful  refrig- 
erant drinks,  adapted  to  use  as  adjuvants  and  extemporaneous  pharmacy. 
The  former  has  been  reduced  in  strength  in  the  late  revision  of  the 
Pharmacopoeia  ;  it  was  formerly  made  by  dissolving  sugar  in  the  pure 
lemon  juice ;  this  is  now  diluted,  previously,  with  an  equal  bulk  of 
water ;  the  syrup  is  thus  more  nearly  like  syrup  of  citric  acid,  which, 
beside  being  so  easily  made  extemporaneously,  is  a  rather  more  elegant 
preparation.  Lemon  syrup  depends,  for  quality,  mainly  on  the  fresh- 
ness of  the  lemon  juice;  citric  acid  syrup  on  the  purity  and  freshness  of 
oil  of  lemon. 

Ginger  syruj)  is  made,  according  to  the  last  edition  of  the  Pharmaco- 
poeia, by  the  trituration  of  the  fluid  extract  of  ginger,  with  a  portion  of 
sugar,  thus  making  an  aromatized  sugar  which  is  dissolved  in  water 
and  rendered  clear  by  filtration,  and  converted  into  a  syrup  by  the  addi- 
tion of  sugar  in  the  usual  way.  Syrup  of  tolu  is  now  directed  to  be 
made  by  digesting  the  balsam  with  the  sugar  and  water  for  2  hours, 
straining,  and  making  the  measure  to  100  parts.  This  change  is  to  be 
regretted,  as  it  fails  in  making  as  fine  a  syrup  as  that  of  the  U.  S.  P., 
1870,  and  is  unsightly. 

Syrup  of  red  rose  is  a  mild  astringent,  and  may  be  regarded  as  a 
medicinal  or  a  flavoring  preparation  ;  its  color  is  one  of  its  merits  as  an 
adjuvant.     In  its  mode  of  preparation,  it  belongs  to  the  second  group. 

2d  Group. — Made  by  adding  fluid  extract  to  simple  syrup. 

Syrupus  ipecacuanlise.  Syrupus  lactucarium.  Syrupus  rubi. 

Syrupus  kramerise.  Syrupus  rosse.  Syrupus  senegse. 

REMARKS    ON    THE    SECOND    GROUP. 

Six  of  the  syrups  are  now  directed  to  be  made  by  mixing  the  fluid 
extract  with  syrup ;  in  several  instances  there  is  no  doubt  an  advantage, 
as  the  resultant  preparations  are  more  permanent ;  but  the  growing  habit 
of  preparing  galenical  preparations  in  this  manner  has  resulted  in  a  class 
of  preparations  much  less  reliable  than  those  made  directly  from  the  drug. 
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Syrup  of  ipecacuanha  is  a  most  useful  expectorant,  aucl  in  domestic 
practice  is  perhaps  the  most  popular,  in  Philadeljihia.  It  is  particularly 
adapted  to  the  treatment  of  the  catarrhs  of  childreu.  The  close  may  be 
so  regulated  as  to  produce  a  gentle  relaxing,  or,  in  the  case  of  chilclren, 
emetic,  effect,  with  the  advantage  of  causing  neither  stimulating  nor 
depressing  after-effects. 

Simple  syrup  of  rhubarb  is  also  an  excellent  preparation  when  made 
by  the  new  officinal  process;  it  is  very  extensively  used  as  a  mild 
cathartic  for  children.  It  is  very  different  in  its  properties  and  mode 
of  action  from  the  aromatic  syrup  referred  to  in  the  next  group ;  the 
proportion  of  rhubarb  is  larger  than  in  the  former  editions. 

Syrup  of  senega  is  a  most  efficient  remedy,  indicated  in  chronic 
catarrhal  affections  when  not  accompanied  Avith  inflammation ;  it  is 
most  generally  used  in  connection  with  other  remedies. 

Syrup  of  blachberry  root  {syrupus  rubi)  was  designed  to  meet  the 
demand  for  an  approved  preparation  of  our  indigenous  blackberry 
root.  Most  of  the  preparations  of  blackberry  root  as  now  prepared  by 
pharmacists  are  rendered  popular  by  introducing  aromatics,  some  of 
which  class,  it  would  seem,  would  have  been  desirable  additions.  The 
process  in  the  Pharmacopoeia  is  very  simple,  and  consists  in  mixing  the 
fluid  extract  with  simj^le  syrup. 

Syrup  of  lactucarium  is  now  directed  to  be  made  by  the  addition  of 
the  fluid  extract  to  simple  syruj)  in  the  proportion  of  5  parts  in  100, 
and  used  principally  as  a  mild  anodyne  addition  to  cough  syrups. 

3d  Group. — Extracted  by  diluted  alcoliol,  which  is  evaporated. 

Syrupus  scilhc  coinp.  vSyrupus  rhei  aromat. 

(Coxe's  hive  syrup).  Syrupus  sarsaparilhe  comp. 

EEMARKS    OX    THE    THIRD    GROUP. 

The-  simplest  statement  of  tliis  process  for  making  syrups  is  the 
following :  Of  the  drug,  properly  powdered,  make  a  tincture  by  per- 
colation with  diluted  alcohol ;  evaj^orate  this,  in  a  capsule,  to  the  point 
named  in  the  Pharmacopoeia.,  thus  getting  rid  of  the  alcohol  contained 
in  it;  add  sugar,  in  the  proi)ortion  of  2  parts  to  1  of  tiie  liquid,  and 
dissolve  it  by  the  aid  of  heat. 

Of  this  important  class  each  individual  should  be  carefully  studied 
and  the  working  formula  should  be  followed  strictly  in  preparing  them. 
The  importance  of  the  use  of  officinal  weights,  or  their  equivalents  in 
the  commercial  weights,  need  hardly  be  insisted  upon. 

Compound  syrup  of  sarsaparilla  is  perhaps  the  most  used  member  of 
this  group;  its  composition  is  similar,  though  not  identical,  with  the 
fluid  extract,  which  contains  mezereon,  a  most  acrid  and  stimulating 
alterative ;  the  syrup  contains,  besides  the  soluble  principles  of  sarsa- 
parilla, those  of  guaiacum-wood,  rose,  senna,  liquorice-root,  sassafras, 
anise,  and  gaultheria.  The  three  latter  are  added  for  the  improvement 
of  its  flavor  and  as  antiseptics.  The  edition  of  1870  ordered  the  oils  of 
these  instead  of  the  drugs.  The  ingredients  are  extracted  by  diluted 
alcohol,  evaporated,  and  made  into  a  syrup,  as  before  indicated  for  the 
syrups  of  this  group. 
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Compound  syi'up  of  sarsaparilla  is  manufactured  in  very  lar<>;e  quan- 
tities by  pharmacists,  and,  after  many  fluctuations,  has  an  extended  i-ep- 
utation  among  practitioners  of  medicine,  as  well  as  the  pul>lic  at  large. 
Its  chief  use  is  in  skin  diseases,  and  in  syphilitic  and  scrofulous  cases,  in 
which  it  is  used  both  alone  and  combined  with  mercurials,  iodides,  etc. 

The  extensive  range  of  diseases  to  which  sarsaparilla  is  apj)licable, 
and  the  harmless  character  of  the  remedy,  have  made  it  a  great  favorite 
with  empirics,  so  that  there  are  an  immense  number  of  quack  medicines 
sailing  under  its  name,  and  not  a  few  called  alteratives  and  panaceas, 
which  contain  it  as  one  of  their  ingredients.  So  numerous  and  so 
generally  popular  were  these,  several  years  ago,  that  the  period  of  their 
greatest  popularity,  from  1845  to  1850,  has  been  called  among  drug- 
gists the  "  sarsaparilla  era."  Many  of  these,  as  the  notorious  To\\'u- 
send's,  the  chief  merit  of  which  was  its  great  dilution  and  the  large 
size  of  the  bottles  in  which  it  was  put  up,  have  gone  into  merited 
disuse,  while  a  few  are  yet  in  demand. 

It  is  greatly  to  be  regretted  that  educated  physicians  should  so  fre- 
quently lend  their  influence  to  the  empiric  by  countenancing,  and  even 
recommending,  these  medicines,  some  of  which  may  no  doubt  be  found 
useful  in  their  hands,  but,  besides  the  disadvantage  of  our  being  igno- 
rant of  their  composition,  they  are  generally  inferior  to  the  officinal  and 
other  legitimate  preparations,  in  medicinal  virtues. 

Coxe's  hive  syrup  {syr.  scillce  comp.)  has  been  a  subject  of  much 
discussion  with  reference  to  its  mode  of  preparation.  As  originally 
prepared,  many  years  ago,  it  contained  honey,  which  being  objected  to 
from  its  alleged  agency  in  promoting  fermentation,  it  was  superseded, 
in  the  revision  of  1840,  by  sugar,  the  preparation  being  removed  from 
mellita  to  syrvjpi.  The  use  of  diluted  alcohol  in  its  preparation  was 
esteemed  a  great  improvement ;  but  it  is  still  an  ojDprobrium  of  our  art 
on  account  of  its  liability  to  ferment. 

The  precaution  should  not  be  neglected  in  this  instance,  of  boiling  the 
diluted  alcoholic  preparation  during  the  evaporation,  and  liltering,  before 
adding  the  sugar.  A  copious  coagulation  of  the  vegetable  albumen 
takes  place  at  the  boiling  temperature,  the  removal  of  which  on  the 
filter  obviates,  to  some  extent,  the  tendency  to  fermentation  in  the 
resulting  syrup.  The  solution  of  the  tartar  emetic  should  be  added  to 
the  syrup  while  it  is  hot,  as  prescribed. 

Therapeutically  considered,  this  is  a  most  important  group  of  syrups. 
As  expectorants  and  ingredients  of  expectorant  compounds,  compound 
syrup)  of  scpdll  is  much  prescribed,  and  has  for  many  years  been  a  most 
common  remedy  in  croup ;  it  is  not,  however,  popular  either  among 
physicians  or  pharmacists,  the  former  regarding  it  as  therapeutically, 
and  the  latter  as  pharmaceutically,  objectionable.  The  presence  of  the 
antimonial  salt,  in  the  proportion  of  a  grain  to  the  ounce,  should  ahvays 
be  remembered  ;  it  is  an  arterial  sedative  by  no  means  indicated  in  many 
cases  to  which  the  other  expectorant  ingredients  would  be  applicable. 

In  croup,  it  is  customary  to  increase  the  dose  of  hive  syrup  very  much 
above  that  mentioned  in  the  books,  or  to  repeat  it  every  15  or  20  minutes 
till  the  patient  vomits.  The  dose  for  a  child  one  year  old  may  be  10  drops, 
for  one  of  two  years  1 5,  of  three  years  25  drops,  and  so  on,  repeated  as  above. 
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Spiced  syrup  of  rhubarb  is  improved  in  its  method  of  preparation,  in 
the  last  revision  of  the  Pharmacopcela,  by  omitting  the  evaporation  of 
the  percolate  obtained  by  treating  the  rhubarb  and  aromaties  with  diluted 
alcohol ;  the  presence  of  the  alcohol  aids  in  the  therapeutic  effects  in 
view.  An  old  recipe  for  this  preparation,  credited  to  the  late  Dr.  James, 
and  preferred  in  practice  by  my  father,  the  late  Dr.  Joseph  Parrisli,  and 
some  contemporaneous  practitioners,  prescribes  a  considerable  portion  of 
French  brandy,  not  to  be  evaporated,  but  retained  in  the  syrup  when 
finished.  To  meet  this  preference,  the  rhubarb  and  aromaties  may  be 
percolated  with  brandy,  which  may  be  mixed  with  the  proper  propor- 
tion of  syrup,  thus  rendering  the  preparation  more  decidedly  stimulating. 

Spiced  syrup  of  rhubarb  is,  probably  without  exception,  the  most 
familiar  remedy  for  the  so-called  summer  complaint  of  children,  the 
form  of  diarrhoea,  usually  connected  with  teething,  so  extremely  preva- 
lent and  fatal  in  our  large  cities  during  the  intense  heat  of  summer.  It 
has  the  advantaije  of  beiuo;  a  warmiua;  tonic  or  stomachic,  as  well  as  a 
very  mild  laxative,  and  is  given  in  doses  from  a  teaspoonful  for  an  infant 
of  a  year  old  to  a  tablesj)oonful  or  more  for  older  children  and  adults. 

4th  Gkoup. — Of  syrups.     Extracted  and  dissolved  by  water. 

Syrupus  althsese.  Syrupns  hypopliosphitum.  Syrupus  rhei. 

Syrupus  calcis.  Syrujjiis  picis  liquida?.  Syrupus  sennise. 

Syrupus  ferri  bromidi.  Syrupus  pruiii  virgiiiianpe.  Syrupus  tolutanus. 
Syrupus  ferri  iodidi. 

REMARKS   ON   THE   FOURTH    GROUP. 

Syrup  of  ivild  cherry  is  also  made  by  percolation  with  cold  water ; 
the  process  requires  cai'e  to  be  successful  in  extracting  the  whole 
of  the  soluble  principles  with  the  small  amount  of  water  allow- 
able ;  evaporation  is  inadmissible  on  account  of  the  great  volatility  of 
the  contained  hydrocyanic  acid.  The  full  production  of  this  from  the 
amygdalin  and  emuLsin  contained  in  the  bark  suggests  the  precaution  of 
subjecting  the  powder  to  the  action  of  water  for  24  hours  previous  to 
displacement,  as  directed  in  the  Pharmacopoeia.  The  infusion  acquires 
richness  of  flavor  and  color  by  standing  until  a  precipitate  begins  to  form 
in  it,  before  adding  the  sugar.  In  this  instance,  less  than  the  full  pro- 
portion of  sugar  directed  for  syrups,  generally,  is  sufficient  to  preserve 
it,  owing  to  the  antiseptic  properties  of  the  hydrocyanic  acid. 

Syrup  of  wild  cherry  is  one  of  the  most  popular  and  really  valuable 
of  tonic  and  sedative  remedies,  being  much  used  in  pulmonary  affections, 
connected  with  an  atonic  condition  and  harassina;  couo-h. 

Syrujms  picis  liquidce  is  new  in  the  Pharmacopoeia,  and  is,  when  well 
made,  a  beautiful  preparation ;  the  formula  for  syrupus  rhei  is  an  im- 
provement, and  has  been  long  used  as  an  unofficinal  preparation. 

5th  Group. — Syrups  containing  acetic  acid. 

Syrupus  allii.  Syrupus  scillse. 

Of  these,  the  first  is  but  rarely  used ;  but  the  second  is  an  extremely 
common  expectorant,  used  both  by  itself  and  in  combination  with  cam- 
phorated tincture  of  ojiium,  tincture  of  digitalis,  syrup  of  ipecacuanha. 
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and  other  medicines.     The  presence  of  the  acetic  element  takes  from  this 
preparation  tlie  cloying  character  which  belongs  to  the  syrups  generally. 

Syllabus  of  Syeups. 

(Non-officinal  in  Italics.) 

Syrupus.     Sugar  65  parts,  water  to  100  parts. 

Syrupus  acacise.     Mucilage  25  parts,  syrup  to  100  parts.     Demulcent. 

Syrupus  acidi  citrici.  Citric  acid  8  parts,  water  8  parts,  spts.  limonis4  parts,  syrup  980 
parts.     Vehicle  flavoring. 

Syrupus  acidi  liydriodici.  HI  1  per  cent.,  spts.  orange,  sugar,  syrup,  and  water  to  1000 
parts.     Alterative. 

Syrupus  allii.    Garlic  15  parts,  diluted  acetic  acid  and  sugar  to  100  parts.    Expectorant. 

Syrupus  althjese.     Althaea  4  parts,  sugar  and  water  to  100  parts.     Demulcent. 

Syrupus  amygdalae.  Sweet  almond  10  parts,  bitter  almond  3  parts,  sugar,  orange- 
flower  water,  and  water  to  100  parts.     Vehicle  demulcent. 

Syrupus  aurantii.  Sweet  orange  peel  5  parts,  sugar  60  parts,  water  to  make  100  parts. 
Flavoring  vehicle. 

Syrupus  aurantii  florum.  Orange-flower  water  35  parts,  sugar  65  parts.  Sedative 
vehicle. 

Syrupus  calcii  lacto-phosphatis.  Phosphate  calcium  22  parts,  lactic  acid  33  parts,  sugar 
600  pnrts,  orange-flower  water  80  parts,  water  to  1000  pails.     Alterative. 

Syrupus  calcis.     Lime  5  parts,  sugar  30  parts,  water  to  100  parts.     Antacid. 

Syrupus  ferri  bromidi.  FeBrg  10  per  cent.,  sugar  60  parts,  water  to  100  parts.  Alterative 
sedative. 

Syrupus  ferri  iodidi.  Felg  10  per  cent.,  sugar  60  parts,  water  to  make  100  parts.  Alterative. 

Syrupus  ferri  quininge  et  strychninse  phosphatum.  Phosphate  of  iron  133  parts,  quinine 
133  parts,  strychnine  4  parts,  phosphoric  acid  800  parts,  sugar  and  water  to  10,000 
parts.     Tonic,  nervine. 

Syrupus  hypophosphitum.  Hypophosphite  of  calcium  35  parts,  hypophosite  of  sodium 
12  parts,  hypophosphite  of  potassium  12  parts,  citric  acid  1  part,  spts.  lemon  2  parts, 
sugar  500  parts,  water  to  make  1000  parts.     Tonic,  directed  to  nerves  and  brain. 

Syrupus  hypophosphitum  cum  ferro.  1  part  of  lactate  of  iron  in  99  parts  of  last. 
Tonic,  directed  to  nerves  and  brain. 

Syrupus  ipecacuanhse.     Fluid  extract  5  parts  in  syrup  100  parts.     Expectorant. 

Syrupus  kramerise.     Fluid  extract  35  parts,  syrup  65  parts.     Astringent. 

Syrupus  lactucarii.     Fluid  extract  5  parts,  syrup  95  parts.     Anodyne. 

Syrupus  limonis.  Lemon  juice  40  parts,  lemon  peel  2  parts,  sugar  60  parts.  Flavor- 
ing vehicle. 

Syrupus  picis  liquidse.  Tar  6  parts,  boiling  water  50  parts,  sugar  60  parts.  Expec- 
torant, healing  to  mucous  surfaces. 

Syrupus  pruni  Virginianse.  Wild  cherry  bark  12  parts,  glycerine  5  parts,  sugar  60 
parts,  water  to  100  parts.     Sedative,  astringent. 

Syrupus  rhei.  Rhubarb  90  parts,  carb.  potas.  6  parts,  cinnamon  18  parts,  sugar  600 
parts,  water  to  1000  parts.     Slightly  aperient. 

Syrupus  rhei  aromaticus.  Tinct.  rhei  aromat.  10  parts,  syrup  90  parts.  Carminative 
laxative. 

Syrupus  rosse.  Fluid  extract  of  rose  10  parts,  syrup  90  parts.  Astringent  addition  to 
gargles. 

Syrupus  rubi.     Fluid  extract  rubus,  20  parts,  syrup  80  parts.     Astringent. 

Syrupus  rubi  idsei.  Juice  of  raspberries,  clear,  40  parts,  sugar  60  parts.  Flavoring 
vehicle. 

Syrupus  sarsaparillse  compositus.  Sarsaparilla  150  parts,  guaiacum  20  parts,  pale  rose 
12  parts,  liquorice  12  parts,  glycyrrhiza  12  parts,  anise,  gaultheria,  each  6  parts,  seima 
12  parts,  sassafras  6  parts,  sugar  600,  water  and  diluted  alcohol  to  1000  parts.  Altera- 
tive vehicle. 

Syrupus  scillse.  Vinegar  of  squills  40  parts,  sugar  60  parts,  to  make  100  parts. 
Expectorant. 

Syrupus  scillse  compositus.  Squills  120  parts,  senega  120  parts,  tartar  emetic  3  parts, 
sugar  1200  parts,  diluted  alcohol  and  water  to  make  2000  parts.  Expectorant 
sedative. 

Syrupus  senegse.  Fluid  extract  of  senega  160  parts,  ammonia  water  4  parts,  sugar  600 
parts,  water  to  make  1000  parts. 
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Svrupus  sennse.  Senna  33  parts,  sugar  60  parts,  alcohol  4  parts,  oil  of  coriander,  and 
Avater  to  100  parts.     Laxative. 

Svrupus  tolutanus.  Tolu  4  parts,  sugar  65  parts,  water  to  make  100  parts.  Expecto- 
rant-flavoring vehicle. 

Svrupus  zingiberis.  Fluid  extract  of  ginger  2  parts,  sugar  65  jiarts,  water  to  100  parts. 
Flavoring  vehicle. 

WOEKIXG    FoE]MULAS    FOR   THE   OfFICIXAL,    SyRUPS. 

Syrupus,  U.  S.  P.     {Simple  Syruj).) 

Take  of  Sugar,  in  coarse  jDOwder,  sixty-five  parts       ...       65 
Distilled  water,  a  sufficient  quantity,  to  make  one  hun- 
dred parts 100 

Dissolve  the  sugar,  with  the  aid  of  heat,  in  35  parts  of  distilled 
water,  raise  the  temperature  to  the  boiling  point,  and  strain  the 
solution  while  hot.  Then  incorporate  with  the  solution  a  sufficient 
quantity  of  distilled  water,  added  through  the  strainer,  to  make  the 
syrup  weigh  100  parts.     Syrup,  thus  prepared,  has  the  sp.  gr.  1.310. 

My  judgment  coincides  with  that  of  some  others  in  preferring  to 
make  syrup  with  a  very  slight  excess  of  water,  not  only  on  account  of 
the  convenient  relations  of  the  commercial  weights  to  tlie  required  pro- 
portion of  liquid  by  measure,  but  also  because  it  is,  on  the  M'liole,  more 
satisfactory'.  There  is  always  some  waste  of  the  fluid  by  evaporation 
where  heat  is  applied,  and  when  the  full  officinal  proportion  of  sugar 
is  used,  a  portion  is  liable  to  crystallize  out  on  standing,  and  thus  by 
abstracting  sugar  weaken  the  remainder,  unlass  the  direction  given  in 
the  above  formula  for  supphnug  the  loss  by  evaporation  is  carefully  and 
accurately  complied  with,  which,  on  the  large  scale  in  which  syrups  are 
generally  made,  is  not  to  be  expected. 

Reduced  to  commercial  or  avoirdupois  weights,  the  right  proportion 
to  make  .syrup  of  standard  strength  is  1  ft),  of  sugar  to  8  fluiclounces 
and  1  fluidrachra  of  water;  the  fluidrachm  is  obviously  superfluous, 
and  hence  is  omitted  in  the  following  formula,  which  I  have  used  for 
many  years  with  satisfaction  : — 

Simple  Syrup. 

Take  of  Sugar 2  fts.  com.         80  lbs.  com. 

Water 1  pint.  5  gallons. 

Dissolve  the  sugar  in  the  water  without-  heating  unnecessarily. 

The  yield  from  the  pint  of  water  will  be  nearly  35  fluidounces,  not  a 
quart  (32  fluidouncesj  as  formerly  stated;  to  make  a  quart,  15  fluid- 
ounces  of  water  and  1  ft),  and  14  oz.  of  sugar  should  be  used.  The 
yield  from  the  larger  quantity^  in  the  formula,  ■would  bear  the  same  pro- 
portion, being  a  fraction  over  9 J  gallons. 


Syrupus  Acaai^B,  U.  S.  P.     {Syrup  of  Gfum-Arabic.) 

Take  of  Mucilage  and  of  gum-arabic,  twenty-five  parts     .         .       25 
Syrup,  sufficient,  to  make*  one  hundred  parts        .         .     100 

Mix  them ;  this  syrup  should  be  freshly  made,  when  required  for  use. 
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Syrupus  Acidi  Citrici,  U.  S.  P.     {Syrup  of  Citric  Acid.) 

Take  of  Citric  acid,  eight  parts 8 

Spirit  of  lemon,  four  parts 4 

Syrup,  nine  hundred  and  eighty  parts  ....  980 

Water,  eight  parts  ........  8 

Mix  the  spirit  of  lemon  with  the  syru])  contained  in  a  bottle,  then 
add  gradually  the  citric  acid  dissolved  in  the  water,  shaking  the  bottle 
after  each  addition  until  the  whole  is  thoroughly  mixed. 

Si/nqms  Acidi  Ui/driodici,  U.  S.  P.     {Syrup  of  Hydriodic  Acid.) 

A  syrupy  liquid  containing  1  per  cent,  of  absolute  hydriodic  acid 
(HI  =-127^.6). 

Iodine,  ten  parts .10 

Alcohol,  eighty  parts 80         ■ 

Syrup,  one  hundred  and  fiftj'^  parts 150 

Sugar,  five  hundred  parts 500 

Spirit  of  orange,  five  parts 5 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Dissolve  the  iodine  in  the  alcohol,  with  a  \qvj  gentle  heat,  in  a  loosely 
stoppered  flask,  avoiding  loss  of  iodine  from  vaporization.  Add  the 
solution  to  the  syrup  previously  mixed  with  150  parts  of  distilled  water, 
and  pass  through  the  mixture  a  current  of  hydrosulphuric  acid  gas,  until 
it  acquires  a  pure  yellowish  color,  and  ceases  to  tui^n  brown  on  shaking. 
Filter  the  liquid  through  ^vhite  filtering  paper,  returning  the  fii'st  por- 
tions until  it  runs  clear ;  wash  the  filter  with  a  little  distilled  water,  and 
evaporate  the  filtrate  and  washings,  in  a  tared  porcelain  capsule,  on  a 
water-bath,  at  a  temperature  not  exceeding  55°  C.  (131°  F.),  constantly 
stirring,  until  all  odor  of  hydrosulphuric  acid  has  disappeared.  Then 
set  the  capsule  aside,  well  covered,  and  allow  the  contents  to  cool.  When 
cold,  add  the  spirit  of  orange,  the  sugar,  and  enough  distilled  water  to 
make  the  whole  weigh  1000  parts.  When  the  sugar  has  been  dissolved, 
by  stirring,  strain  the  syrup  through  a  pellet  of  cotton  placed  in  the  neck 
of  the  funnel,  which  is  to  be  kept  covered,  and  transfer  the  filtered  syrup 
to  small  vials,  which  should  be  completely  filled,  securely  corked,  and 
kept  in  a  cool  and  dark  place. 

Syrupus  Allii,  U.  S.  P.     {Syrup  of  Garlic.) 

Take  of  Garlic,  sliced  and  bruised,  fifteen  parts  .  .  .  .15 
Sugar,  in  coarse  powder,  sixty  parts  .  .  .  .60 
Diluted  acetic  acid,  forty  parts         .         .         .         .         .40 

Macerate  the  garlic  with  25  parts  of  the  diluted  acetic  acid,  in  a  glass 
vessel,  for  4  days,  and  express  the  liquid.  Then  mix  the  residue  with 
the  remainder  of  the  acid,  and  again  exjsress  until  sufficient  additional 
liquid  has  been  obtained  to  make  the  whole,  when  filtered,  weigh  40 
parts.  Lastly,  pour  the  filtered  liquid  upon  the  sugar  contained  in  a 
suitable  bottle,  and  agitate  until  it  is  dissolved.  Keep  the  syrup  in 
well-stopped,  filled  bottles,  in  a  cool  place. 
49 
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Syrupus  AmygdalcB,  U.  S.  P.     {Sy7'up  of  Almond.) 

Sweet  almond,  ten  parts 10 

Bitter  almond,  three  parts  ........  3 

Sugar,  in  coarse  powder,  fifty  parts     ......  50 

Orange-flower  water,  five  parts 5 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Having  blaiiohed*  the  almonds,  rub  them  in  a  mortar  to  a  very  fine 
paste,  adding,  during  the  trituration,  3  parts  of  water  and  10  parts  of 
sugar.  Mix  the  paste  thoroughly  with  the  orange-flower  water  and  30 
parts  of  water,  strain  with  strong  expression,  and  add  enough  water  to 
the  dregs  to  obtain,  after  renewed  expression,  60  parts  of  strained  liquid. 
To  this  add  the  remainder  of  the  sugar,  dissolve  it  bj  agitation  without 
heat,  and  strain  through  muslin. 

Keep  the  syrup  in  well-stopped,  filled  bottles,  in  a  cool  place. 

Syrupus  Aurantii,  U.  S.  P.     {Syrup  of  Orange.) 

Sweet  orange  peel,  deprived  of  the  inner,  white  laj^er,  and  cut 

into  small  pieces,  five  parts        .......  5 

Alcohol,  five  parts 5 

Precipitated  phosphate  of  calcium,  one  part       ....  1 

Sugar,  sixty  parts 60 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Macerate  the  orange  peel  with  the  alcohol  for  7  days ;  then  express 
the  liquid.  Rub  this  with  the  precipitated  phosphate  of  calcium  and 
30  parts  of  water,  gradually  added  ;  filter  the  mixture,  and  pass  enough 
water  through  the  filter  to  make  the  filtrate  weigh  40  parts.  Lastly, 
add  the  sugar,  dissolve  it  by  agitation,  without  heat,  and  strain. 

Syrupus  AurantU  Florwn,  U.  S.  P.     [Syrup  of  Orcmge  Flowers.) 

Orange-flower  water,  thirty-five  parts 35 

Sugar,  in  coarse  powder,  sixty-five  parts       .         .         .         .  '      .     65 

To  make  one  hundred  parts 100 

Dissolve  the  sugar  in  the  orange-flower  water  by  agitation,  without  heat. 

Syrupus  Calcii  Lactopliosphatls,  U.  S.  P.     {Syrup  of  Lactophosphate  of 

Calcium.) 

Precipitated  phosphate  of  calcium,  twenty-two  parts  .         .         .22 

Lactic  acid,  thirty-three  parts 33 

Orange-flower  water,  eighty  parts  ......     80 

Sugar,  in  coarse  powder,  six  hundred  parts  .....  600 

Hydrochloric  acid, 

Water  of  ammonia, 

Water,  each,  a  sufficient  quantity 

To  make  one  thousand  parts  ......  1000 

■■•-  Almonds  are  to  be  blanched  by  pouring  hot  water  over  them  and  permitting  them  to 
remain  till  the  skin  is  soft,  when  a  slight  squeeze  between  the  thumb  and  finger  will  cause 
the  almond  to  slip  out  of  the  skin;  no  unnecessary  heat  should  be  used,  nor  should  it  be 
continued  longer  than  is  required  to  soften  the  skin. 
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To  the  precipitated  phosphate  of  calcium,  mixed  with  300  parts  of 
cold  water,  add  enough  hydrochloric  acid  to  dissolve  it.  Filter  the 
solution,  dilute  it  with  1200  parts  of  cold  water,  and  then  add  water  of 
ammonia,  until  it  is  slightly  in  excess.  Transfer  tlie  mixture  at  once  to 
a  fine,  wetted  muslin  strainer.  As  soon  as  the  liquid  has  run  off,  return 
the  magma  to  the  vessel,  mix  it  quickly  with  1200  parts  of  cold  water, 
and  again  transfer  it  to  the  strainer.  When  it  has  drained,  mix  the 
magma  at  once  with  the  lactic  acid,  and  stir  until  it  is  dissolved.  Then 
add  the  orange-flower  water  and  enough  water  to  make  the  solution 
weigh  about  350  parts,  filter,  and  pass  enough  water  through  the  filter 
to  make  the  filtrate  weigh  400  parts.  Lastly,  add  to  this  the  sugar, 
dissolve  it  by  agitation,  without  heat,  and  strain. 

Syrupus  Calcis,  U.  S.  P.      {Syrup  of  Lime.) 

Lime,  five  parts     ..........      5 

Sugar,  in  coarse  powder,  thirty  parts    ......     30 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts  .......  100 

Triturate  the  lime  and  sugar  thoroughly  in  a  mortar ;  then  add  the 
mixture  of  50  parts  of  boiling  water,  contained  in  a  bright,  copper  or 
tinned-iron  vessel,  and  boil  the  mixture  for  5  minutes,  constantly  stir- 
ring. Dilute  it  with  an  equal  volume  of  water,  and  filter  through  white 
paper.     Finally,  evaporate  the  syrup  to  100  parts. 

Syrupus  Ferri  Bromicli,  U.  S.  P.     {Syrup  of  Bromide  of  Iron?) 

A  syrupy  liquid  containing  10  per  cent,  of  ferrous  bromide  (FeBrg  = 

215.5). 

Iron,  in  the  form  of  fine  wire,  and  cut  into  small  pieces,  tliirty 

parts     ...........         30 

Bromine,  seventy-five  parts        .......         75 

Sugar,  in  coarse  powder,  six  hundred  parts       ....       600 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts       ......     1000 

Introduce  the  iron  into  a  flask  of  thin  glass  of  suitable  capacity,  add 
to  it  200  parts  of  distilled  water,  and  afterward  the  bromine.  Shake 
the  mixture  occasionally,  until  the  reaction  ceases  and  the  solution  has 
acquired  a  green  color,  and  has  lost  the  odor  of  bromine.  Place  the 
sugar  in  a  porcelain  capsule  and  filter  the  solution  of  bromide  of  iron 
into  the  sugar.  Rinse  the  flask  and  iron  wire  with  90  parts  of  distilled 
water,  and  pass  the  washings  through  the  filter  into  the  sugar.  Stir  the 
mixture  with  a  porcelain  or  wooden  spatula,  heat  it  to  the  boiling  point 
on  a  sand-bath,  and,  having  strained  the  syrup  through  linen  into  a 
tared  bottle,  add  enough  distilled  water  to  make  the  product  weigh  1000 
parts.  Lastly,  shake  the  bottle  and  transfer  its  contents  to  small  vials, 
which  should  be  completely  filled,  securely  corked,  and  kejit  in  a  place 
accessible  to  daylight. 

A  transparent,  pale-green  liquid,  odorless,  having  a  sweet,  strongly 
ferruginous  taste,  and  a  neutral  reaction.  With  test-solution  of  ferri- 
cyanide  of  potassium  it  yields  a  blue  precipitate.     If  a  little  disulphide 
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of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  water, 
and  the  whole  agitated,  the  disulphide  will  separate  with  a  yellow  or 
brown  color.  It  should  not  deposit  a  sediment  on  keeping,  and  should 
not  tinge  gelatinized  starch  yellow  (absence  of  free  bromide). 

10  gms.  of  syrup  should  require  for  complete  precipitation  not  less 
than  1.57  gms.  of  nitrate  of  silver  (corresponding  to  10  per  cent,  of 
ferrous  bromide). 

Syrupus  Ferri  lodicll,  U.  S.  P.     (Syrup  of  Iodide  of  Iron.) 
Asyrupy  liquid  containing  10  per  cent,  of  ferrous  iodide  (rel2=309.1). 

Iron,  in  the  form  of  fine  wire,  and   cut  into   small   pieces, 

twenty-five  parts  ........        25 

Iodine,  eighty-two  parts 82 

Sugar,  in  coarse  powder,  six  hundred  parts       ....       600 
Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts       ......     1000 

Introduce  the  iron  into  a  flask  of  thin  glass  of  suitable  capacity,  add 
to  it  200  parts  of  distilled  water,  and  afterward  the  iodine.  Shake  the 
mixture  occasionally,  until  the  reaction  ceases  and  the  solution  has  ac- 
quired a  green  color,  and  has  lost  the  odor  of  iodine.  Place  the  sugar 
in  a  porcelain  capsule,  and  filter  the  solution  of  iodide  of  iron  into  the 
sugar.  Rinse  the  flask  and  iron  wire  with  90  parts  of  distilled  water, 
and  pass  the  washings  through  the  filter  into  the  sugar.  Stir  the  mixture 
with  a  porcelain  or  wooden  spatula,  heat  it  to  the  boiling  point  on  a 
sand-bath,  and,  having  strained  the  syrup  through  linen  into  a  tared 
bottle,  add  enough  distilled  water  to  make  the  product  weigh  1000  parts. 
Lastly,  shake  the  bottle  and  transfer  its  contents  to  small  vials,  which 
should  be  completely  filled,  securely  corked,  and  kept  in  a  place  accessi- 
ble to  daylight. 

A  transparent,  pale-green  liquid,  odorless,  having  a  sweet,  strongly 
ferruginous  taste,  and  a  neutral  reaction.  With  test-solution  of  ferri- 
cyanide  of  potassium  it  yields  a  blue  precipitate.  If  a  little  disulphide 
of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  water, 
and  the  whole  agitated,  the  disulphide  will  separate  with  a  purple  or 
violet  color.  It  should  not  deposit  a  sediment  on  keeping,  and  should 
not  tinge  gelatinized  starch  blue  (absence  of  free  iodine). 

10  gms.  of  the  syrup  should  require  for  complete  precipitation  not 
less  than  1.09  gms.  of  nitrate  of  silver  (corresponding  to  10  per  cent, 
of  ferrous  iodide). 

Syrupus  Ferri  Qmnince  et  Stri/Ghnince  Phosphatum,  U.  S.  P.     {Syrup 
of  the  Phosphates  of  Iron,  Quinine,  and  Strychnine.) 


Phosphate  of  iron,  one  hundred  and  thirty-three  parts 
Quinine,  one  hundred  and  thirtj^-three  parts 
Strychnine,  four  parts       ....... 

Phosphoric  acid,  eight  hundred  parts     .... 

Sugar,  in  coarse  powder,  six  thousand  parts  . 
Distilled  water,  a  sutficient  quantity 


133 

133 

4 

800 

6000 


To  make  ten  thousand  parts 10,000 
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Add  tlic  |)li(»s|)li:itc  oriinii  ii.'J.jOO  |>:iils  ol' di.-tillcd  water,  in  a  tared 
l)()Ul('  lai'ji,('  cMoii'zli  lo  lidld  ilic  liiiislicd  .syrup,  and  aji;itat<'  in^jucntly 
until  (he  salt  is  dissoKcd.  llaviii;^-  a<ld<'d  tlic  pliospliori*-  acid  to  the 
solution,  tfitiiralc  the  (jiiinine  ;ind  sti'vejinine  ^radnally  with  the  niixtufc, 
in  a  mortar,  until  tluy  are  dissoKcd,  then  letnrn  the  sohiti«tn  to  the 
hollle,  and  mU]  eiKtiiuh  distilled  water  to  make;  the  lifjnid  wei^h  ^UOO 
parts.  jjastly,  add  the  sn[;ar,  dissoi\'e  it  hy  uf^itatioii,  without  heat,  and 
iilter  ihroULih  paper. 

Keep  the  syru[)  in  small,  weIl-sto])j)ed  \ial>,  in  a  e(^ol  and  dark  j)laee. 

Syrupnti  Jli/jjop/to.sjj/tUum,  U.  kS.  1*.     {Sp'njj  of  JJi/jjojjho.sjjliltes.) 

Hy[)()plios])liite  of  Ciilcinm,  thirty-five  parts       .         .         .         .  .35 

lJy])n|)li<)S))liite  of  sodium,  twelve  parts     .....  12 

IlypoplntspliiLc  of  polassium,  twelve  i)arts         ....  12 

Citric;  acid,  one  part     .         .         .         .         ,         ...         .         .  1 

Spirit  of  lemon,  two  ])arts   ........  "2 

k5Utj;ar,  in  conise  powder,  live  liimdred  parts       ....  500 

Water,  a  sullicient  quantity 

To  make  one  thousand  parts 1(JOO 

Mix  the  hypophosphites,  and  dissolve  them,  by  trituration,  in  350 
parts  of  water.  Should  tliere  be  a  trifling  residue  luidissolvcd,  allow 
the  solution  to  settle,  poui'  off  nearly  all  of  it,  and  add  the  citric  acid  so 
that  the  residue  may  be  dissolved.  Then,  having  mixed  the  li(piids, 
add  the  spirit  of  lemon,  and  filter  through  j)apcr,  adding  through  the 
filter  enough  water  to  make  the  whole  weigh  500  parts.  In  this  liquid 
dissolve  the  sugar,  by  agitation,  without  heat,  and  strain. 

Keep  the  syrup  in  well-stopped  bottles. 

Syrupus  Mypojihosjyhitum  cum  Ferro,  U.  S.  P.     {Syrup  of  Hypophos- 
phites with  Iron). 

Lactate  of  iron,  one  part 1 

Syrup  of  hypophosphites,  ninety-nine  parts        .         .         .         ,99 

To  make  one  hundred  parts 100 

Dissolve  the  lactate  of  iron  in  the  syrup  by  trituration. 
Keep  the  syrup  in  well-stopped  bottles. 

Syrupus  Ipecaouanhce,  U.  S.  P.     {Syruji  of  Ipecac.) 

Fluid  extract  of  ipecac,  five  ])arts       ......        5 

Syrup,  ninety-five  parts        ........       95 

To  make  one  hundred  parts 100 

Mix  them. 

Syrupus  Kramerice,  U.  S.  P.     (Syrup  of  Bhatany.) 

Fluid  extract  of  Rhatany,  thirty-five  parts        ....         35 
Syrup,  sixty-five  parts 65 

Mix  them. 
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Syrupus  Lactucaiii^  U.  S.  P.     {Syrup  of  Lactucarium.) 

Fluid  extract  of  lactucarium,  five  parts   .....  5 

Syrup,  ninety-five  parts 95 

Mix  them. 

Syrupus  Limonis,  U.  S.  P.     {Syrup  of  Lemon.) 

Take  of  Lemon  juice,  recently  expressed  and  strained,  forty  parts    40 
Sugar,  in  coarse  powder,  sixty  parts         .         .         .         .60 

Fresh  lemon  peel,  two  parts     ......      2 

Water .A  sufficient  quantity. 

Heat  the  lemon  juice  to  the  boiling  point,  then  add  the  lemon  peel, 
and  let  the  whole  stand  till  cold.  Filter,  add  enough  water  through  the 
filter  to  make  the  filtrate  weigh  40  parts,  dissolve  the  sugar  in  the  filtered 
liquid  by  agitation,  without  heat,  and  strain. 

Syrupus  Picis  Liquidce^  U.  S.  P.     {Syrup  of  Tar.) 

Tar,  six  parts 6 

Cold  water,  twelve  parts  ........  12 

Boiling  distilled  water,  fifty  parts     ......  50 

Sugar,  in  coarse  powder,  sixty  parts         .....  60 

To  make  one  hundred  parts 100 

Upon  the  tar,  contained  in  a  suitable  vessel,  pour  the  cold  water,  and 
stir  the  mixture  frequently  during  24  hours ;  then  pour  off  the  water 
and  throw  it  away.  Pour  the  boiling  distilled  water  upon  the  residue, 
stir  the  mixture  briskly  for  15  minutes,  and  set  it  aside  for  36  hours, 
stirring  occasionally.  Decant  the  solution  and  filter.  Lastly,  in  40 
parts  of  the  filtered  solution  dissolve  the  sugar  by  agitation,  without  heat. 

Syrupus  Pruni  Virginiance,  U.  S.  P.     {Syrup  of  Wild  Cherry.) 

Wild  cherry,  in  No.  20  powder,  twelve  parts   ....  12 

Sugar,  in  coarse  powder,  sixty  parts         .....  60 

Glycerin,  five  parts  .         .         .         .         .         .         .         .         .  5 

Water,  a  suSicient  quantity 

To  make  one  hundred  parts      ......         100 

Moisten  the  wild  cherry  thoroughly  with  water,  and  macerate  for  24 
hours  in  a  close  vessel ;  then  pack  it  firmly  in  a  cylindrical  glass  percola- 
tor, and  gradually  pour  water  upon  it  until  35  parts  of  percolate  are 
obtained.  Dissolve  the  sugar  in  the  liquid,  by  agitation,  without  heat, 
add  the  glycerin,  and  strain. 

Syrupus  Phei,  U.  S.  P.     {Syrup  of  Rhubarb.) 

Rhubarb,  sliced,  ninety  parts  .......  90 

Cinnamon,  bruised,  eighteen  parts  .         .         .         .         .         .18 

Carbonate  of  potassium,  six  parts    ......  6 

Sugar,  in  coarse  powder,  six  hundred  parts     ....         600 

Water,  a  sufficient  quantity 

To  make  one  thousand  parts    ......      1000 
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Mix  the  rhubarb,  cinnamon,  and  carbonate  of  potassium  with  420 
parts  of  water,  and  macerate  the  mixture  in  a  glass  or  porcelain  vessel 
for  12  hours.  Then  strain  and  filter,  adding  through  the  dregs,  if 
necessary,  enough  water  to  make  the  filtered  liquid  weigh  400  parts. 
Lastly,  add  the  sugar,  dissolve  it  by  agitation,  without  heat,  and  strain. 

Syruinis  Rhei  Aroinaticus,  U.  S.  P.     {Aromatic  Syrup  of  Rhubarb) 


Aromatic  tincture  of  rhubarb,  ten  parts 
Syrup,  ninety  parts 


10 
90 

100 


To  make  one  hundred  parts 

Mix  the  aromatic  tincture  of  rhubarb  with  the  syrup. 

Syrupus  Rosx,  U.  S.  P.     {Syrup  of  Rose.) 

Fluid  extract  of  rose,  ten  parts 10 

Syrup,  ninety  parts 90 


To  make  one  hundred  parts 
Mix  them. 


100 


Syrupus  Rubi,  U.  S.  P.     {Syrup  of  Rubus.) 

Fluid  extract  of  rubus,  twenty  parts 20 

Syrup,  eighty  parts 80 

To  make  one  hundred  parts 100 

Mix  them. 

Syrupus  Rubi  Idcei,  U.  S.  P.     {Syrup  of  Raspberry) 

Fresh  ripe  raspberries,  any  convenient  quantity. 
Sugar,  a  sufficient  quantity. 

Reduce  the  raspberries  to  a  pulp,  and  let  it  stand  at  rest  for  3  days. 
Separate  the  juice  by  pressing,  and  set  it  aside  until  it  has  completely 
fermented  and  become  clear,  and  then  filter.  To  40  parts  of  the  filtered 
liquid  add  60  parts  of  sugar,  heat  to  boiling,  avoiding  the  use  of  tinned 
vessels,  and  strain. 

Keep  the  syrup  in  well-stopped  bottles,  in  a  cool  and  dark  place. 


Syrupus   Sarsaparillce   Comp>ositus,  U.  S.  P.     {Compound  Syrup  of 

Sarsaparilla) 
Sarsaparilla,  in  No.  30  powder,  one  hundred  and  fifty  parts 


Guaiacum  wood,  in  No.  30  powder,  twenty  par 
Pale  rose,  in  No.  30  powder,  twelve  parts . 
Glycyrrhiza,  in  No.  30  powder,  twelve  parts 
Senna,  in  No.  30  powder,  twelve  parts 
Sassafras,  in  No.  20  powder,  six  parts 
Anise,  in  No.  20  powder,  six  parts     . 
Gaultheria,  in  No.  20  powder,  six  parts 
Sugar,  in  coarse  powder,  six  hundred  parts 
Diluted  alcohol. 
Water,  each,  a  sufficient  quantity 


ts 


150 

20 

12 

12 

12 

6 

6 

6 

600 


To  make  one  thousand  parts 


1000 
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Mix  the  solid  ingredients,  except  the  sugar,  with  300  parts  of  diluted 
alcohol,  and  macerate  the  mixture  for  48  hours ;  then  transfer  it  to  a 
cylindrical  percolator,  pack  it  firmly,  and  gradually  pour  diluted  alcohol 
upon  it  until  600  parts  of  tincture  have  been  obtained.  Evaporate  this 
portion,  by  means  of  a  water-bath,  to  300  parts,  add  100  parts  of  water, 
and  filter,  adding  enough  water,  through  the  filter,  to  make  the  whole 
weigh  400  parts.  Lastly,  add  the  sugar,  dissolve  it  by  agitation,  without 
heat,  and  strain. 

Syrupus  Scillce,  U.  S.  P.   .  [Si/ruj)  of  Squill.) 

Vinegar  of  squill,  forty  parts 40 

Sugar,  in  coarse  powder,  sixty  parts    ......       60 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts  .         ,      ■   .         -         .         .     100 

Heat  the  vinegar  of  squill  to  the  boiling  point,  in  a  glass  or  porcelain 
vessel,  and  filter  while  hot,  adding,  through  the  filter,  enough  water  to 
make  the  filtrate  weigh  40  parts.  Add  the  sugar,  dissolve  it  by  agita- 
tion, without  heat,  and  strain. 

Syrupus  Scillce  Compositus,  U.  S.  P.     {Compound  Syrup  of  Squill.) 


Squill,  in  No.  30  powder,  one  hundred  and  twenty  parts  . 
Senega,  in  No.  30  powder,  one  hundred  and  twenty  parts 
Tartrate  of  antimony  and  potassium,  three  parts     . 
Sugar,  in  coarse  powder,  twelve  hundred  parts 
Precipitated  phosphate  of  calcium,  nine  parts 
Diluted  alcohol. 
Water,  each,  a  sufficient  quantity 


120 
120 

3 
1200 

9 


To  make  two  thousand  parts       .....  2000 

Mix  the  squill  and  senega,  and,  having  moistened  the  mixture  with 
300  parts  of  diluted  alcohol,  macerate  for  1  hour;  then  transfer  the 
mixture  to  a  conical  percolator,  and  gradually  pour  upon  it  diluted 
alcohol,  until  900  parts  of  tincture  are  obtained.  Boil  this  portion  for 
a  few  minutes,  and  then  evaporate  it,  by  means  of  a  water-bath,  to  360 
parts;  having  added  150  parts  of  boiling  water,  triturate  the  mixture 
with  the  precipitated  phosphate  of  calcium,  filter,  and  add,  through  the 
filter,  enough  warm  water  to  make  the  whole  weigh  750  parts.  In  this 
dissolve  the  sugar,  by  agitation,  without  heat,  and  strain.  Lastly,  dis- 
solve the  tartrate  of  antimony  and  potassium  in  47  parts  of  hot  water, 
and  mix  the  solution  thoroughly  with  the  syrup. 

Syrupus  Senegce,  U.  S.  P.     {Syrup  of  Senega.) 

Fluid  extract  of  senega,  one  hundred  and  sixty  parts       .         .  160 

Water  of  ammonia,  four  parts 4 

Sugar,  in  coarse  powder,  six  hundred  parts       .         .         .         .  600 
Water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Mix  the  fluid  extract  with  250  parts  of  water,  add  the  water  of  ammonia, 
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shake  the  Jiiixturc  well,  and  let  it  stand  for  a  i'cw  hours;  then  lilter 
through  paper,  adding,  tlirough  the  filter,  enougli  water  to  make  the 
whole  weigh  400  ])arts.  To  the  filtered  solution  add  the  sugar,  dissolve 
it  by  agitation,  Avithout  heat,  and  strain. 

Syrupus  Sennce,  U.  S.  P.     {Syrup  of  Senna.) 

Senna,  bruised,  thirty-three  parts        ......      33 

Sugar,  in  coarse  powder,  sixty  parts   ......       60 

Alcoliol,  four  parts       .........         4 

Oil  of  coriander. 

Water,  each,  a  sufficient  quantity 

To  malce  one  hundred  parts  ......     100 

Digest  the  senna  in  160  parts  of  water,  at  a  temperature  not  exceed- 
ing 50°  C.  (122°  F.),  for  24  hours,  express  and  strain  the  liquid. 
Digest  the  mass  with  70  parts  of  water,  at  the  same  temperature,  for 
6  hours,  and  again  express  and  strain.  Mix  the  strained  liquids,  and 
evaporate  the  mixture  to  30  parts.  When  cold,  add  the  alcohol,  pre- 
viously mixed  with  1  per  cent,  of  oil  of  coriander,  and  filter  through 
paper,  adding  through  the  filter  enough  water  to  make  the  whole  weigh 
40  parts.  Then  add  the  sugar,  dissolve  it  by  agitation,  without  heat, 
and  strain. 

Syrupus  Tolutanus,  U.  S.  P.     (Syruj)  of  Tolu.) 

Balsam  of  tolu,  four  parts  ........         4 

Sugar,  in  coarse  powder,  sixty-five  parts     .         .         .         .         .65 

Distilled  water,  a  sufficient  quantity 

To  make  one  hundred  parts  ......     100 

Mix  the  sugar  with  35  parts  of  distilled  water,  add  the  balsam,  and 
digest  the  whole  in  a  covered  vessel,  at  a  temperature  not  exceeding 
82°  C.  (180°  F.),  for  two  hours.  "When  cold,  strain  through  a  well- 
wetted  muslin  strainer,  adding:  throuph  the  strainer  enough  water  to 
make  the  syrup  weigh  100  parts,  and  mix  thoroughly. 


Syrupus  Zingiberis,  U.  S.  P.     [Syrup  of  Ginger.) 

Fluid  extract  of  ginger,  two  parts 2 

Sugar,  in  coarse  powder,  sixty-five  parts 65 

Water,  a  sufficient  quantity 

To  make  one  himdred  parts  ......     100 

Rub  the  fluid  extract  of  ginger  with  25  parts  of  sugar,  and  expose 
the  mixture  to  a  heat  not  exceeding  60°  C.  (140°  F.)  until  all  the 
alcohol  has  evaporated.  Then  mix  the  residue  thoroughly  by  agitation 
with  35  parts  of  water,  and  filter  the  liquid,  adding  through'  the  filter 
enough  water  to  make  the  whole  weigh  60  parts.  Finally,  add  the 
remainder  of  the  sugar,  dissolve  it  by  agitation,  without  heat,  and 
strain. 
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Unofficinal  Syrups. 

Syrup  of  Chamomile.     {Syrupus  Anthemidis.) 

Take  of  Chamomile  flowers,  in  coai'se  powder  .         .       1  troyounce. 

Cold  water 12  fluidounces. 

Relined  sugar,  in  coarse  ipowder    .         .         .20  ounces. 

Make  an  infusion  by  displacement  of  the  chamomile  flowers  and 
water,  remove  the  residue  from  the  apparatus,  and  place  the  coarsely 
powdered  sugar  in  its  stead ;  on  this  pour  the  infusion  until  it  is  entirely 
dissolved. 

The  foregoing  formula  by  the  author  was  published  in  the  Amer. 
Jour.  Pharm.,  vol.  xvi.,  p.  18,  and  although  not  an  active  medicinal 
agent,  has  been  acceptable  to  some  of  the  many  admirers  of  chamomile. 

The  dose  might  be  stated  at  a  tablespoonful. 

Syrup  of  Pipsisseica.     [Syrupus  Chimaphilce.)     (Prof.  Procter.) 

Take  of  Pipsissewa  (Chimaphila,  U.  S.  P.)         .       4  troyounces. 

Sugar 12  troyounces. 

Water A  sufficient  quantity. 

Macerate  the  pipsissewa,  finely  bruised,  in  8  fluidounces  of  water  for 
36  hours,  and  then  subject  it  to  displacement  until  1  pint  of  fluid  is 
obtained ;  reduce  this  by  evaporation  to  8  fluidounces,  acid  the  sugar, 
and  form  a  syrup  in  the  usual  manner. 

The  long  preliminary  maceration  is  rendered  necessary  by  the  cori- 
aceous character  of  the  leaves,  which  impedes  their  easy  exhaustion  by 
the  menstruum. 

On  account  of  this  property  some  have  preferred  boiling  them  in 
successive  portions  of  water,  mixing  the  decoctions,  evaporating,  and, 
after  the  sugar  has  been  dissolved,  adding  a  small  portion  of  alcohol  to 
obviate  the  proneness  to  decomposition  common  to  most  syrups  made  in 
this  way. 

1  fluidounce  of  this  syrup  represents  2  drachms  of  the  leaves.  Syrup 
of  pipsissewa  is  an  efficient  preparation  of  one  of  our  most  valuable 
and  abundant  indigenous  tonic  and  alterative  medicines.  Dose,  a  table- 
spoonful. 

Pipsissewa  is  much  used  in  combination  with  sarsaparilla  and  other 
alteratives,  and  enters  into  numerous  private  recipes  of  that  description. 

Syrup  of  Uva  Ursi.     (Syrupus  Uvce  Ursi.)     (Duhamel  and  Procter.) 

Take  of  Bearberry  leaves  (Uva  Ursi,  U.  S.  P.)  .     4  troyounces. 

Water   .......     A  sufficient  quantity. 

Sugar     .         .         .         .         .         .         .     1  lb. 

To  the  finely  bruised  uva  ursi  add  water  till  it  is  thoroughly  mois- 
tened; then  place  it  in  a  displacement  apparatus,  and  operate  by  per- 
colation till  it  is  exhausted  of  all  its  soluble  active  principles;  then 
evaporate  to  10  fluidounces ;  add  the  sugar,  and  form  a  syrup,  marking 
31°  Baume. 

The  dose  of  this  might  be  stated  as  a  tablespoonful.     Like  the  fore- 
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going,  this  syrup  is  a  good  preparation  of  a  valuable  niedieine;  the 
two  may  often  be  advantageously  associated  in  diseases  of  the  urinary 
organs. 

Compound  Syrup  of  Carrageen. 

Take  of  Horehound  (Marrubium,  r/.  <S'.  P.)      .         .         .     1  ounce. 

Liverwort  (liepatica,  f/.  *S'.  P.)    ....     6  drachms. 
Water  .........     4  pints. 

Boil  for  15  minutes,  express,  and  strain;  then  add 

Carrageen  (Chondrus,  U.S.  P.)  .         .         .     f3  drachms, 

previously  well  washed  with  cold  water.  Boil  again  for  15  or  20 
minutes,  strain  through  flannel,  and  add 

Sugar,  1  lb.  (commercial)  to  each  pint  by  measure. 

The  dose  of  this  agreeable  medicine  is  a  teaspoonful  occasionally ; 
it  is  a  good  demulcent,  without  sedative  effects. 

The  foregoing  recipe  has  been  in  use  for  some  20  years  in  our 
establishment,  and  the  syrup  has  been  pretty  extensively  used  as  a 
popular  cough  medicine.  It  does  not  keep  well  in  summer,  unless  in 
a  cool  place. 

Compound  Syrup  of  Blackberry  Root.     {Syrupus  Ruhi  Comp.) 

Take  of  Blackberry  root,  bruised       .        .         .        .  8  troyounces. 
Cinnamon, 
Cloves,  and 

Nutmegs,  of  each  ......  3  drachms. 

Sugar 4  lbs.  (com'l). 

Water .  4  pints. 

Boil  the  root  and  the  aromatics  in  the  water  for  1  hour ;  express  and 
strain ;  then  add  the  sugar,  form  a  syrup,  and  again  strain ;  then  add 

French  brandy 6  fiuidounces. 

Oil  of  cloves,  and 

Oil  of  cinnamon,  of  each      .         .         .         .     4  drops. 

Dose,  from  a  teaspoonful,  for  a  child  of  2  years  old,  to  a  table- 
spoonful  for  an  adult,  repeated  as  occasion  requires. 

The  astringent  virtues  of  blackberry  root  are  almost  universally 
known,  and  it  is  much  used  in  the  form  of  decoction  and  syrup 
throughout  the  country,  both  as  a  domestic  remedy  and  in  regular 
medical  practice.  This  preparation  has  been  long  in  use,  and  has  the 
merit  of  an  aromatic  and  gently  stimulant  effect  combined  with 
astringency. 

Syrup  of  Sweet  Gum  Bark.     (L/iquidamhar  Styraciflua.) 

Dr.  Charles  W.  Wright,  Professor  of  Chemistry  in  the  Kentucky 
School  of  Medicine,  recommends  a  syrup  made  from  the  bark  of  liquid- 
ambar  styraciflua,  or  sweet  gum-tree  of  our  forests,  as  a  remedy  in  the 
diarrhoea  so  prevalent  among  children  in  our  large  cities  in  hot  weather, 
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and  which  frequently  terminates  in  cholera  infantum.  His  formula  is 
that  of  the  officinal  syrup  of  wild  cherry,  merely  substituting  one  bark 
for  the  other.  The  advantage  claimed  for  it  is  that  of  being  retained 
by  an  irritable  stomach  Avhen  almost  every  other  form  of  astringent 
medicine  is  rejected ;  the  taste  is  very  agreeable.  The  dose  for  an  adult 
is  a  fluidounce  after  each  operation  of  the  bowels ;  children  may  take 
from  a  fluidrachm  to  half  a  fluidounce. 

Syrup  of  Frostwort.     [Syrupus  Helianthemi.) 

Take  of  Frostwort  (the  herb)      ...  4  ounces. 
Water,  and 

Alcohol,  of  each     ....  A  sufficient  quantity. 

Sugar 16  ounces. 

Macerate  the  bruised  herb  in  8  fluidounces  of  diluted  alcohol,  for  24 
hours ;  percolate  with  a  mixture  of  1  part  of  alcohol  to  3  of  water,  till 
the  liquid  comes  over  nearly  free  from  the  taste  and  color  of  the  plant; 
then  evaporate  to  1  pint,  add  the  sugar,  boil  for  a  minute  or  two,  and 
strain. 

Rock  rose,  frostwort,  and  frostweed  are  common  synonyms  of  the 
herb  which  was  officinal  in  the  secondary  list  of  the  Pharmacopoeia  as 
heliauthemum,  the  lierb  of  heliauthemum  Canadense ;  but  more  famil- 
iarly known  as  cistus  Canadensis,  the  name  given  to  it  by  some  botanists. 

Having  for  some  years  prepared  a  syrup  of  this  plant,  which  was 
used  with  success  by  my  brother,  the  late  Dr.  Isaac  Parrish,  in  scrofulous 
affections  of  the  eyes,  and  also  by  several  other  practitioners  in  diseases 
of  the  scrofulous  type,  I  insert  the  formula  as  above  for  the  information 
of  such  as  are  disposed  to  make  a  trial  of  this  valuable  indigenous 
alterative. 

The  dose  of  this  syrup  is  a  fluidrachm  three  times  a  day. 

Syrup  of  Bittersweet.     {Syrupus  Dulcamarce.) 

Take  of  Bittersweet,  coarsely  powdered        .        .  4  ounces. 

Water 12      " 

Alcohol 4  fluidounces. 

Mix  the  liquids,  and  having  moistened  the  bittersweet  with  6  fluid- 
ounces  of  the  menstruum,  set  it  aside  for  4  days,  then  pack  it  in  a  dis- 
placer,  pour  on  the  powder  menstruum  sufficient  to  obtain  1  pint  of 
tincture,  using  water  to  displace  the  mixed  alcohol  and  water ;  evaporate 
to  ^  a  pint,  add  15  ounces  of  sugar,  and  make  a  syrup.  Dose,  a 
tablespoonful. 

This  recipe  furnishes  a  syrup  which  is  adapted  to  use  by  itself,  or  in 
combination  with  those  of  sarsaparilla  and  other  alteratives  in  cutaneous 
and  rheumatic  diseases. 

Syrup  of  Gillenia. 

Take  of  Gillenia  (root) gij. 

Diluted  alcohol  .....  Oj. 

Sugar         . 30  troyounces. 

Water        . Sufficient. 
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Reduce  the  gillenia  to  coarse  powder,  treat  it  by  displacement  with 
diluted  alcohol  till  Oj  is  obtained.  Evaporate  to  f'Syj,  filter,  and  add 
sufficient  water  to  make  the  liquid  measure  Oj,  then  add  the  sugar  and 
dissolve  by  the  aid  of  heat. 

This  syrup  has  the  same  proportion  of  the  medicinal  ingredient  con- 
tained in  syrup  of  ipecacuanha,  which  it  resembles  in  properties,  though 
less  agreeable  to  the  taste.     The  dose  is  foj. 

The  high  price  which  ipecacuanha  has  so  long  sustained  has  led  to 
inquiries  for  a  good  substitute  growing  on  our  own  soil,  and  always 
attainable.  "  Gillenia  trifoliata,"  Indian  physic,  is  a  common  indigenous 
herb,  the  root  of  which  has  long  been  known  to  possess  very  decided 
nauseant  and  emetic  properties.  It  cannot  be  claimed  for  it  that  it  is 
identical  with  ipecacuanha  in  therapeutical  action,  although  sufficiently 
allied  to  it  to  be  used  in  many  cases,  particularly  of  catarrhal  affections, 
as  a  substitute.  The  foregoing  syrup  I  have  contrived  with  a  view  to 
remove  one  of  the  chief  objections  on  the  part  of  the  physician  to  the 
trial  of  indigenous  drugs,  namely,  the  absence  of  suitable  preparations. 
As  far  as  it  has  yet  been  used,  it  gives  promise  of  answering  a  good 
purpose. 

Williams'  Sarsaparilla  Si/rup. 

This  preparation  was  much  prescribed  by  the  late  Dr.  J.  K.  Mitchell, 
who  furnished  the  following  formula : — 

Take  of  Compound  syrup  of  sarsaparilla     .         .         .         .         Oj. 

Corrosive  chloride  of  mercury         ....         gr- ij- 
Extract  of  conium 3j- 

Triturate  the  corrosive  chloride  with  a  little  alcohol  and  water  till  dis- 
solved, then  incorporate  it  and  the  extract  of  conium  with  the  syrup. 
Dose,  a  tablespoonful. 


Syrup  of  Asafoetida.     (R.  Peltz.) 

The  object  of  this  formula  is  to  furnish  a  preparation  of  asafoetida 
free  from  alcoholic  stimulus,  and  yet  tolerably  permanent.  Although 
an  old  specimen  of  this  syrup  has  a  more  fetid  odor  than  a  recent  one, 
yet  the  change  takes  place  much  less  rapidly,  and  to  a  less  extent,  than 
in  the  case  of  the  milk  or  mixture  of  asafoetida,  for  which  it  may  be 
substituted  by  the  physician  when  it  is  not  convenient  to  prepare  the 
former  : — 

Take  of  Asafoetida 1  ounce. 

Boiling  water    .         .         .         .         .         .         .         1  pint. 

Sugar 2  pounds. 

Rub  the  asafoetida  with  part  of  the  boiling  water,  till  a  uniform  paste 
is  made ;  then  gradually  add  the  rest  of  the  water,  strain,  and  add  the 
sugar,  applying  a  gentle  heat  to  dissolve  it.  Dose,  a  tablespoonful,  con- 
taining 7^  grains  (15  grains  to  the  fluidounce)  of  asafoetida. 
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By  adding  1  part  of  tincture  of  asafoetida  to  4  parts  of  syrup,  and 
evaporating  off  the  alcohol,  a  substitute  for  the  foregoing  may  be  pre- 
pared. 

Syrup  of  Liquor  ice- Root 

Take  of  Select  liquorice-root,  in  moderately  coarse 

powder 4  troyounces. 

Diluted  alcohol Suff.  quantity. 

Sugar 12  troyounces. 

Moisten  and  pack  in  a  conical  percolator;  macerate  for  12  hours, 
percolate  to  exhaustion.  Place  the  tincture  over  a  water-bath  until  re- 
duced to  10  fluidounces,  filter,  and  then  add  the  sugar;  lastly,  sufficient 
distilled  water  to  make  16  fluidounces  of  finished  syrup. 

The  syrup  of  liquorice-root,  when  carefully  prepared,  is  more  effectual 
and  more  convenient  for  masking  the  bitterness  of  quinine,  than  is  the 
very  popular  "  compound  elixir  of  taraxacum,"  and  being  free  from 
the  stimulating  influence  of  alcohol,  which  is  present  in  the  elixir,  is 
well  adapted  for  children.  The  proper  proportions  will  be  1  graiu  of 
quinine  (any  salt  of  it)  to  the  fluidrachm,  and  if  those  for  whom  quiniue 
is  ordered  will  take  the  precaution  to  chew  a  small  quantity  of  liquorice- 
root,  previous  to  taking  the  quinine  mixed  with  the  syrup  of  liquorice, 
in  the  proportions  here  recommended,  scarcely  any  bitterness  will  be 
observed.  As  a  matter  of  course,  acids  mixed  with  quinine  and  liquorice 
syrup  will  immediately  develop  the  bitter  taste. 

Syrup  of  Poppies.     {Syrupus  Papaveris.) 

Take  of  Poppy  heads 16  ounces. 

Diluted  alcohol 4  jDints. 

Sugar 30  ounces. 

Deprive  the  poppy-heads  of  their  seeds;  bruise  them  thoroughly, 
macerate  them  in  twice  their  weight  of  diluted  alcohol  for  2  days,  ex- 
press powerfully,  add  the  remainder  of  the  diluted  alcohol,  and  after 
24  hours  again  express ;  evaporate  the  liquid  to  1  pint,  strain,  and  add 
the  sugar,  and  dissolve  by  the  aid  of  a  gentle  heat. 

This  syrup,  which,  as  usually  prepared,  is  extremely  liable  to  ferment, 
and  on  that  account  is  a  very  troublesome  prejsaration  to  apothecaries 
who  have  occasional  calls  for  it,  may  be  conveniently  made  by  the  above 
process  of  Professor  Procter,  so  as  to  be  permanent. 

The  proj)ortion  of  the  capsules,  though  somewhat  smaller  in  this  than 
in  the  formula  of  the  London  Pharmacopoeia,  is  larger  than  those  of 
most  of  the  continental  authorities ;  the  dose  may  be  stated  to  be  from 
a  fluidrachm  to  a  half  fluidounce.  There  is  considerable  difference  in 
the  strength  of  this  syruj),  if  the  weight  of  the  capsules  is  taken  before 
the  removal  of  the  seeds,  as  implied  in  this  recipe,  instead  of  afterwards, 
as  implied  in  the  recipe  of  the  Londou  College.  The  London  College 
directs  its  preparation  with  boiling  water,  and  the  subsequent  addition 
of  alcohol  to  prevent  fermentation,  a  very  inferior  process  to  that  rec- 
ommended above. 

Dorvault  recommends  the  syrup  of  poppies  to  be  prepared  by  dis- 
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solving  ^  a  troyoiince  of  extract  of  poppies  in  8  troyounces  of  water, 
filtering,  and  adding  this  solution  to  50  troyounces  of  simple  syrup,  and 
evaporating  to  50  troyouuces  weight. 

Syrup  of  Sulphate  of  Morphine. 

I  believe  there  is  no  published  recipe  for  this  except  one  that  is  given 
in  Griffith's  Formulwy,  credited  to  Cadet,  which  prescribes  1  grain  of 
the  salt  to  4  fluidounces  of  syrup.  Under  the  head  of  syrup  of  poppies, 
in  the  U.  S.  Dispensatory,  Dr.  Wood  suggests  the  use  of  a  syrup  made 
by  dissolving  4  grains  of  the  sulphate  of  morphine  in  a  pint  of  syrup  (a 
quarter  of  a  grain  to  the  ounce,  the  same  as  Cadet's)  as  a  substitute  for 
the  syrup  of  poppies,  which,  made  by  the  old  recipe,  is  so  j)rone  to 
ferment. 

Notwithstanding  that  we  have  no  officinal  or  other  recognized  recipe 
(that  of  Cadet  being  almost  unknown  in  this  country),  physicians  fre- 
quently prescribe  syrupus  morphinse  sulphatis,  and  generally,  as  far  as  I 
have  inquired,  under  the  impression  that  there  is  a  syrup  corresponding 
in  strength  with  the  officinal  liquor  morphinse  sulphatis,  1  grain  to  the 
ounce,  and  hence  the  habit  has  grown  up  with  apothecaries  of  making 
this  preparation  extemporaneously  of  that  strength. 

This  is  more  remarkable,  from  the  fact  that  the  syrups  of  acetate  and 
muriate  of  morphine  of  the  Dublin  Pharmacopceia  are  in  the  propor- 
tion of  1  grain  to  4  fluidounces. 

This  discrepancy  in  practice  cannot,  I  think,  be  remedied  by  the 
further  publication  of  unauthorized  recipes,  and  physicians  should  not 
fail  to  indicate  the  proportions  designed  in  prescribing  the  salt  in  solu- 
tion in  syrup.  Should-  there  not  be  an  officinal  preparation  with  such 
a  distinctive  name  and  authorized  proportions  as  would  remedy  so  serious 
a  departure  from  uniformity  ? 

Jackson's  Pectoral  Syrup. 

Alfred  B.  Taylor,  in  the  American  Journal  of  Pharmacy,  vol.  xxiv., 
p.  34,  holds  the  following  language : — 

"  A  prescription  of  Prof.  Samuel  Jackson,  of  Philadelphia,  familiarly 
known  as  his  '  pectoral  syrup,'  has  obtained  considerable  reputation  from 
its  beneficial  action  in  cases  of  coughs,  colds,  etc.  We  believe  the  pre- 
scription was  originally  given  to  Mr.  E.  Durand,  but  as  the  syrup  has 
for  some  time  been  a  standing  preparation  with  many  of  our  druggists, 
we  have  thought  that  a  published  formula  would  be  acceptable  both  for 
the  purpose  of  giving  its  benefit  to  those  who  may  not  be  familiar  with 
its  composition,  and  of  promoting  uniformity  among  those  who  may 
already  be  accustomed  to  prepare  it.  Dr.  Jackson  has  furnished  us 
with  the  following  recipe  : — 


Take  of  Sassaf.  medullse     . 
Acacife  . 
Sacchari 

Morphinse  murias. 
Aqiise 


3.1- 

ft)j|. 
gr.  viij. 
Oj.  or  q.  s. 
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''  The  sassafras  pith  and  gum-arabic  are  to  be  put  into  the  water  and 
allowed  to  stand  10  or  12  hours  with  occasional  stirring.  The  sugar  is 
to  be  dissolved,  cold,  in  the  mucilage,  which,  after  being  strained,  should 
be  made  to  measure  2  pints  by  the  addition  of  water ;  lastly,  the  muriate 
of  morphine  is  to  be  dissolved  in  the  syrup." 

In  one  recipe  which  has  been  used  for  a  number  of  years,  ^  a  grain 
of  sulphate  of  morphine  is  prescribed,  in  place  of  a  J  of  a  grain,  to  the 
ounce,  as  in  the  above,  and  to  this  is  added  about  ^  a  drachm  of  Hoff- 
mann's anodyne,  and  a  drop  of  oil  of  sassafras  to  each  pint. 

A  recipe  used  by  some  pharmacists  is  as  follows : — 

Take  of  Syrup  of  gum-arabic       .         .         .         .         .         .1  pint. 

Muriate  of  morphine 4  grains. 

Oil  of  sassafras 4  drops. 

Mix. 

The  adult  dose  of  this  syrup  is  a  teaspoonful. 

Aubet^gier's  Syrup  of  Lactucarium. 

The  recipe  of  Aubergier  contains  45  grains  of  extract  of  "  English  " 
lactucarium,  15  grains  of  citric  acid,  and  sufficient  boiling  water  with 
the  proper  proportion  of  sugar,  and  sufficient  orange-flower  water  to 
flavor  it,  to  constitute  1  pint  of  syrup.  It  is,  however,  a  very  mild 
preparation,  the  extract  being  very  partially  soluble  in  the  citric  acid 
and  water,  so  that  scarcely  |  a  grain  of  lactucarium  is  contained  in 
the  teaspoonful.  The  officinal  syrupus  lactucarii,  on  the  contrary,  is  a 
comparatively  strong  preparation,  which  would  be  very  unsuitable  to 
dispense  when  Aubergier's  is  called  for.  The  fluid  extract  of  lactuca- 
rium, described  in  the  chapter  on  that  class  of  preparations,  was  origi- 
nally prepared  by  W.  C.  Bakes  and  myself  (see  Amer.  Jour,  of  Phar., 
1860,  p.  225)  for  the  purpose  of  making  a  substitute  for  Aubergier's 
syrup  and  for  tincture  of  lactucarium ;  the  following  is  the  raod.ified 
formula  for  the  syrup  : — 

Take  of  Fluid  extract  of  (English)  lactucarium    .     1  fluidrachm. 

Sugar         .         .         .         .         .         .         .2  pounds  (com.). 

Water 1  pint. 

Syrup  of  orange-flower     .       • .         .         .4  fiuidounces. 

Triturate  the  fluid  extract  with  a  portion  of  the  sugar,  dissolve  this 
and  the  remainder  of  the  sugar  in  the  water  by  the  aid.  of  heat,  strain, 
and  add  the  syrup  of  orange-flower. 

To  those  having  the  officinal  syrup  prepared,  the  following  formula 
may  be  a  convenience  in  preparing  a  modified  Aubergier's : — 

Take  of  Syrup  of  lactucarium,  U.  S.  P.       .         .         .         .1  part. 

Simple  syrup ........     10  parts. 

Syrup  of  orange-flower ......       4      " 

Mix  them. 

This  is  a  mild  expectorant  and  sedative  preparation,  given  in  doses 
of  a  teaspoonful  to  a  tablesjjoonful. 

A  more  efficient  syrup  of  lactucarium  may  be  readily  prepared  as 
follows : — 
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Take  of  Fluid  extract  of  lactucarium         .         .         .  f^j. 

Glycerin.         .......  f^j. 

Sugar 6  troyounces. 

Stronger  alcohol f^ij. 

Rub  the  lactucarium  with  1  oz.  sugar ;  then  add  very  gradually  with 
trituration  foyj  of  water,  and  filter ;  pass  water  through  the  filter  till  14 
fluidrachms  have  been  obtained,  to  which  add  f5ij  of  alcohol ;  then  mix 
with  syrup  made  by  dissolving  5  troyounces  of  sugar  with  2  fluidounces 
of  water  and  a  fluidounce  of  glycerin. 

Syrup  of  Manna.     {Syrupus  3Iannce,  Ph.  Br.) 

This  is  often  directed  by  practitioners,  without  a  very  clear  idea  of 
what  they  are  prescribing,  since  neither  of  the  British  Pharmacopoeias 
nor  our  own  contains  any  mention  of  it.  The  following  recipe,  taken 
from  the  Pharmacopoeia  Germanica,  I  have  used  with  satisfactory 
results : — 

Take  of  common  manna     .......       3  parts. 

Dissolve  it  in 

Distilled  water      .........     12  parts. 

To  the  filtered  liquid  add  of 

White  sugar ..........     16  parts. 

Heat  them  to  the  boiling  point  so  as  to  form  a  syrup. 

This  is  an  elegant  laxative,  where  not  contraindicated  by  debility  of 
the  digestive  organs,  and  is  chiefly  prescribed  for  children  and  parturient 
women. 

When  extemporaneously  prepared,  there  seems  no  necessity  of  adding 
the  sugar  at  all,  as  a  simple  solution  of  manna  in  water  is  sufiiciently 
agreeable,  besides  being  stronger  than  the  above.  The  peculiar  sugar 
of  manna  is  not  fermentable. 

Syrupus  Gallon.     [Syrup  of  Galls.     Aromatic  Syrup  of  Galls.) 

This  old  and  esteemed  recipe  is  attributed  to  several  eminent  physi- 
cians of  the  last  generation.  It  is  used  in  chronic  diarrhoea,  and  obsti- 
nate cases  of  dysentery. 

Take  of  Bruised  galls  .........     ^ss. 

Brandy fo^iij- 

Introduce  into  an  fsviij  vial,  digest  in  hot  water  for  half  an  hour, 
and  filter ;  then  pour  it  into  a  saucer,  and  inflame  the  spirit  with  a 
lighted  taper ;  add  sugar  .51],  by  melting  it  in  the  flame  on  a  fine  wire 
support,  and  allowing  it  to  clrop  into  the  brandy,  which  must  be  stirred 
till  it  ceases  to  burn,  and  a  syrup  is  formed.  Then  introduce  it  again 
into  the  foviij  vial,  and  fill  it  up  with  water. 

Some  recipes  direct  that  cinnamon  and  mace,  of  each  5ij,  shall  be 
digested  in  the  brandy,  which  is  an  improvement  on  the  foregoing. 
Dose,  a  teaspoonful  to  a  tablespoonful ;  for  infants  from  10  to  20  drops, 
50 
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Flavoring  Syrups  used  Chiefly  in  Connection  with  "Min- 
eral Water"  and  other  Beverages. 

Lemon  Syrup. 

This  is  now  almost  universally  made  from  citric  or  tartaric  acid  and 
oil  of  lemon,  instead  of  lemon  juice.  Some  of  the  confectioners,  when 
thej  are  overstocked  with  lemons,  make  them  into  syrup,  but  from  the 
use  of  fruit  that  has  partially  spoiled,  and  from  the  syrup  being  made 
in  such  large  quantities  at  once  as  to  become  more  or  less  altered  by 
keeping,  before  it  is  consumed,  the  article  thus  made  is  inferior  to  that 
made  from  acid  and  oil  of  lemon.  A  very  fine  flavoring  syrup  may, 
however,  be  made  by  using  fresh  lemons,  and  making  the  syrup  in  small 
quantities,  by  the  Pharmacopoeia  process. 

Citric  acid  is  preferable  to  tartaric  for  preparing  the  syrup ;  when 
made  with  the  former  acid  it  has  a  more  agreeable  flavor,  which  it 
retains  longer  unimpaired.  The  syrup  made  with  either  acid,  ^^hen 
longer  kept,  is  liable  to  throw  down  a  white  granular  deposit  of  grape 
sugar,  A  "turpentine  taste"  is  very  common  in  the  lemon  syrup  which 
is  manufactured  and  sold  wholesale,  and  may  frequently  be  due  to  the 
employment  of  old  or  impure  oil  of  lemon.  A  common  adulteration 
of  this  oil  is  the  admixture  of  recently  distilled  oil  of  turpentine  or  cam- 
phene,  and  the  adulterated  oil  may  contain  a  considerable  portion  of  it 
without  its  being  perceptible  by  taste  or  odor  while  new ;  but  as  the 
camphene  becomes  resinous,  the  turpentine  flavor  is  developed.  But 
even  pure  oil  of  lemon  degenerates  in  flavor  and  odor  when  long  kept  ; 
therefore,  it  is  better  to  prepare  the  syrup  in  small  quantities,  so  that  it 
will  be  consumed  before  there  is  any  change  in  its  quality. 

A  more  delicate  flavor  of  the  lemon  may  be  obtained  by  macerating 
the  outer  portion  of  lemon-peel  in  deodorized  alcohol,  allowing  this  to 
evaporate  spontaneously,  and,  when  it  is  nearly  all  dissipated,  adding  it 
to  sugar  to  "be  incorporated  with  the  syrup,  or  triturating  with  magnesia, 
adding  water,  filtering,  and  making  a  syrup ;  as  directed  in  the  officinal 
process  for  syrup  of  orange-peel. 

The  simple  syrup  used  as  a  basis  of  these  flavoring  syrups  may  be 
made  by  the  process  given  on  page  769,  or  may  contain  a  less  proj^ortion 
of  sugar,  say  7  avoirdupois  pounds  to  |^  a  gallon  of  water.  The  lemon 
syrup  will  then  be  made  easily,  as  follows  : — 

Take  of  Oil  of  lemon         .......     20  drops. 

Citric  acid    ........       3  ounce. 

Simple  syrup        .......       1  gallon. 

Rub  the  oil  of  lemon  with  a  little  sugar,  and  afterwards  with  a  por- 
tion of  syrup,  and  having  dissolved  the  acid  in  a  gill  of  water,  mix  the 
whole  thoroughly  together.  The  addition  to  this,  and  to  ginger,  orange, 
and  capsicum  syrups  of  a  little  syrup  of  gum-arabic,  promotes  their 
frothing. 

Lemonade  may  be  made,  of  good  quality,  by  mixing  1  pint  of  this 
syrup  with  2  gallons  of  iced  water,  stirring  thoroughly. 


1st  Process. — 
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Orange  Syrup. 


Take  of  Syrup  of  orange-peel,  U.  S.  P.      .        .        .        .1  pint. 

Citric  acid 45  grains. 

Dissolve  the  acid  in  the  syrup. 

2d  Process. — Take  of  oranges,  the  fresh  fruit,  a  convenient  number, 
grate  off  the  yellow  outside  peel,  cut  the  oranges  and  express  the  juice, 
to  each  quart  of  which  add 

Water 1  pint. 

Sugar 6  lbs.  (com.). 

Mix  the  sugar  with  the  grated  peel,  add  the  mixed  water  and  juice, 
and  apply  a  gentle  heat  till  it  is  dissolved,  then  strain. 

One  dozen  oranges  will  make  IJ  to  2  gallons  of  syrup. 

If  a  pure  and  fresh  article  of  oil  of  orange  can  be  obtained,  the  syrup 
may  be  made  by  the  following  formula : — 

3d  Process. — 

Take  of  Syrup 2  pints. 

Oil  of  orange 5  minims. 

Citric  acid 1  drachm. 

Mix. 

Ginger  Syrup. 

The  syrup  made  by  the  formulae  of  the  Pharmacopoeia,  lately  revised, 
is  all  that  can  be  desired  in  the  way  of  a  bright,  clear  syrup,  it  being  of 
the  proper  strength  for  mineral-water  use. 

Some  druggists  prefer  to  boil  ginger  in  water,  which  extracts  a  large 
amount  of  starchy  matter,  and  makes  a  richer  and  more  frothy  mineral- 
water  syrup.     The  following  is  the  recipe : 

Take  of  Ginger,  bruised 3  ounces. 

Water 2  jDints. 

Boil  for  half  an  hour  in  a  covered  vessel,  strain,  and  add 

Sugar 4  lbs.  (com.). 

Continue  the  heat  until  it  is  dissolved. 

Capsicum  Syrup. 

Take  of  Simple  syrup .2  pints. 

Tincture  of  capsicum 1  fluidounce. 

Heat  the  simple  syrup,  add,  the  tincture,  keejD  heated  until  the  alcohol 
has  evaporated,  then  mix  immediately.  Care  should  be  taken  not  to 
allow  the  globules  of  resin  of  capsicum  to  separate  from  the  syrup. 

This  is  a  fine  stimulant,  which  is  used  to  advantage  in  mineral  water 
in  intensely  hot  and  debilitating  AA^eather,  when  the  relaxed  condition  of 
the  digestive  organs  seems  to  contraindicate  the  use  of  cold  drinks. 

Sarsaparilla  Syrup  for  3Iineral  Water. 

As  this  syrup  is  intended  for  making  a  pleasant  beverage,  it  is  made 
much  weaker  of  sarsaparilla  than  the  compound  syrup  of  the  Phai^ma- 
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Gopceia,  and  the  senna,  guaiac,  etc.,  which  enter  into  the  composition  of 
the  latter,  are  very  properly  omitted. 

The  following  is  the  formula  of  Ambrose  Smith  : — 

Take  of  Sarsaparilla,  finely  bruised 

Liquonce-root,  finely  bruised,  of  each          .  2  lbs.  (com.). 

Sugar 30  lbs.  (com.). 

Oil  of  anise,  wintergreen,  and  sassafras,  of 

each 40  drops. 

Oil  of  cinnamon 5  drops. 

Water q.  s. 

Digest  the  roots  12  hours  -with  2  gallons  of  warm  water,  then  put 
into  a  percolator  and  displace,  adding  sufficient  water  until  2  gallons  of 
infusion  are  obtained.  In  this  dissolve  the  sugar  with  the  aid  of  heat, 
and  to  the  syrup,  when  cooled,  add  the  oils,  previously  rubbed  up  with 
a  little  sugar. 

The  foliowiug  formula  is  employed  by  some  druggists : — 


Take  of  Sarsaparilla,  liquorice-root,  each 

.     1  lb. 

Cinnamon,  sassafras,  each  . 

.     6  oz. 

Cloves,  anise,  coriander,  each 

.     2  oz. 

Red  saunders,  cochineal,  each     . 

.     1^-  oz. 

Alcohol 

.     2  pints. 

Water 

.     2  gallons 

Digest  the  above  for  4  days,  strain,  and  make  a  syrup  with  27  pounds 
(com.)  of  sugar.  It  is  also  frequently  made  by  diluting  the  compound 
syrup  with  twice  its  measure  of  simple  syrup,  and  adding  the  essential 
oils.  The  fluid  extract  of  sarsaparilla,  if  mezereon  enters  into  its  com- 
position, does  not  answer,  as  the  persistent  acrimony  of  this  bark  is  so 
perceptible,  even  in  the  diluted  syrup,  as  to  make  it  unpalatable. 

The  following  is  our  o^vn  formula : — 

Take  of  Simple  syrup Oij. 

Com  p.  syrup  of  sarsaparilla   .         .         .»        .         .  f^ij. 

Caramel f^vj. 

Oil  of  gaultheria,  and 

Oil  of  sassafras,  of  each 3  drops. 

Mix  by  shaking  up  in  a  bottle. 


Orgeat  Syrup. 

This  corresponds  with  the  officinal  syrupus  amygdalae  (see  page  770), 
with  the  addition  of  some  more  decided  flavoring  substance,  as  orange- 
flower  water,  bitter-almond  oil,  or  vanilla. 

The  following  formula  is  sometimes  preferred,  as  requiring  less  time 
and  trouble  in  its  preparation  : — 


Take  of  Cream  syrup 

Vanilla  syrup,  each 
Oil  of  bitter  almonds 


1  pint. 
4  drops. 


Mix  well  together,  observing  not  to  make  more  than  sufficient  for  one 
day's  sales. 
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Fruit  Syrups. 
To  make  1  gallon  of  strawberry,  raspberry,  or  blackberry  syrup : — 


Take  of  the  fresh  fruit 
Water 
Sugar 


4  quarts. 
Sufficient. 
8  lbs.  (com.). 


Express  the  juice  and  strain,  then  add  water  till  it  measures  4  pints; 
dissolve  the  sugar  in  this  by  the  aid  of  heat,  raise  it  to  the  boiling  point, 
and  strain.  If  it  is  to  be  kept  till  the  following  season,  it  should  be 
poured  while  hot  into  dry  bottles,  filled  to  the  neck,  and  securely  corked. 

The  clothes-wringer  will  be  found  a  good  press  for  obtaining  the  juice 
from  fruit,  which  should  be  first  thoroughly  mashed  into  pulp  and  in- 
closed in  a  very  strong,  square  canvas  bag. 

Strawberry  syrup  is  made  by  inclosing  the  ripe  fruit  in  a  strong  bag, 
then  applying  pressure  by  means  of  a  screw  or  lever  press,  or  between 
elastic  rollers  as  above ;  small  quantities  may  be  pressed  sufficiently  by 
hand.  The  juice  is  now  diluted,  mixed  with  sugar,  and  transferred  to 
a  kettle,  in  which  it  is  heated  to  the  boiling  point,  and  then  strained 
while  hot. 

The  yield  of  juice  from  strawberries  is  from  J  to  |^  the  bulk  of  the 
berries,  and  the  dilution  with  water,  by  the  above  rule,  will  be  accord- 
ingly. 

Another  way  to  prepare  this  syrup,  where  a  fine  and  very  delicate 
flavor  is  desired,  is  to  macerate  the  ripe  berries  in  layers  interspersed 
with  ])owdered  sugar.  If  lbs.  of  sugar  to  a  pound  of  the  picked  berries 
for  24  hours,  in  a  cellar,  and  then  throw  them  on  a  sieve  or  perforated 
capsule  for  the  syrup  to  drain  off  This  juice  is  to  be  put  into  a  bottle, 
loosely  corked,  set  into  a  vessel  of  water,  and  heated  to  the  boiling 
point ;  after  which  it  is  to  be  tightly  sealed  and  laid  away  in  a  cool  place. 

Raspberry  syrup  is  made  by  the  same  process ;  the  juice  is  richer  in 
pectin  and  more  liable  to  glutenize  than  the  foregoing,  so  that  it  bears  a 
larger  dilution ;  it  improves  the  flavor  of  this  syrup  to  use  a  small  pro- 
portion of  pie  cherries,  or  currants — say  1  pound  to  4  quarts  of  the 
raspberries. 

Blackberry  syrup  does  not  differ  from  the  other  fruit  syrups  in  its 
mode  of  preparation,  except  in  the  usual  addition  of  a  small  proportion 
of  French  brandy,  say  a  fluidounce  to  each  pint  of  syrup. 

The  formula  for  these  three  syrups  being  the  same,  as  the  fruits  yield 
variable  quantities  of  juice,  the  degree  of  dilution  is  so  regulated  that 
every  quart  of  the  fruit  will  yield  a. quart  of  syrup. 

Blackberry  brandy  contains  a  much  larger  proportion  of  brandy  and 
less  sugar,  with  some  aromatics. 


Aromatic  Blackberry  Syrup. 

Take  of  Blackberry  juice 
Sugar   . 

Nutmegs,  grated 
Cinnamon,  bruised 
Cloves  . 
Allspice 
Brandy 


(Dr.  P.  B.  Goddard.) 


Oij.  . 

ibj. 

No.  vj. 

^ss. 

3ii. 

5ij. 

Oj. 


790  SYRUPS,    HONEYS,    AND    GLYCERITE. 

Make  into  a  syrup  secundem  artem. 

The  astringent  properties  of  blackberry  juice  adapt  it  particularly,  in 
combination  with  carminatives,  to  the  treatment  of  bowel  complaints. 

Raspberry  Vinegar. 

Take  of  Raspberry  syrup Oij. 

Acetic  acid f^ss. 

Mix  them. 

Added  to  iced  water  according  to  taste,  this  is  one  of  the  most  de- 
lightful of  refrigerant  drinks. 

Take  of  Raspberry  juice Oijss. 

White  wine  vinegar Oj. 

Sugar '      .        .         .     ibs.  6  (com.). 

Dissolve  the  syrup  with  a  gentle  heat,  and  strain,  if  necessary. 

This  latter  formula  yields  a  much  more  delicate  preparation. 

With  the  object  of  removing  pectin  from  the  juice  of  fleshy  fruits, 
the  Prussian  Pharmaeopceia  directs  the  production  of  incipient  fermen- 
tation.    The  following  is  a  type  of  the  class : — 

Cherry  Syrup. 

Take  of  fresh  sour  cherries,  a  convenient  quantity,  bruise  them  with 
the  stones  and  let  them  stand  for  3  days,  then  express  the  juice  and  set 
aside  until,  after  fermentation,  it  has  become  clear.  To  20  ounces 
(weight)  of  this  filtered  juice  add  of  sugar  36  ounces,  and  make  into  a 
syrup  by  raising  to  the  boiling  point. 

The  raspberry  and  other  similar  juices,  as  made  or  imported  into  this 
country  from  France  and  Germany,  are,  or  ought  to  be,  the  juices  prepared 
in  the  above  way ;  they  are  devoid  of  the  mucilaginous  principles  (pectin, 
etc.),  contain  a  small  quantity  of  alcohol,  and  keep  well  in  sealed  bottles ; 
exposed  to  the  air,  of  com-se  they  soon  undergo  acetous  fermentation, 

ArtifiGial  Syrup  of  Raspberry. 

The  following  formula,  though  not  recommended  as  a  substitute  for 
the  true  fruit  syrup,  will  be  found  a  tolerable  approximation  to  it : — 

Take  of  Orris  root  (selected) 1  oz. 

Cochineal 2  drachms. 

Tartaric  acid 2         " 

Water 1  quart. 

Powder  the  orris  root  coarsely,  together  with  the  cochineal,  infuse  in 
the  water  with  the  acid  for  24  hours ;  strain,  and  add  4  pounds  of 
sugar ;  raise  to  the  boiling  point  and  again  strain.  A  few  drops  of 
artificial  extract  of  raspberry  (see  Part  V.)  may  be  added  when  cold. 

Pineapple  Syrup. 

Take  of  the  fruit  a  convenient  number,  pare  them  and  mash  them, 
without  slicing,  in  a  marble  or  porcelain  mortar,  express  the  juice,  and 
take  for  each  quart — 


FLAVORING    SYRUPS.  791 

Water 1  pint. 

Sugar         .........         6  lbs.  (com.). 

The  water  and  sugar  may  be  placed  on  the  fire  and  heated  to  near  the 
boiling  point  before  adding  the  juice,  after  which,  continue  the  heat  till 
the  syrup  boils,  then  remove  from  the  fire,  skim  and  strain.  Preserve 
this  as  the  foregoing. 

Vanilla  Syrup. 

Take  of  Vanilla  .......         6  drachms. 

Boiling  water 4.}  pints. 

Sugar 8  tbs.  (com.). 

Reduce  the  vanilla  to  fine  powder  by  trituration  with  a  portion  of 
sugar,  boil  this  with  water  2  hours  in  a  covered  vessel,  then  strain,  and 
dissolve  in  it  the  remainder  of  the  sugar. 

Another  formula,  which  is  preferable,  is— 

Take  of  Fluid  extract  of  vanilla fgj. 

Syrup       . f^xv. 

Mix. 

Cqfee  Syrup. 

Take  of  Roasted  coffee 4  oz. 

Boiling  water 2  pints. 

Sugar -       .         .         4  ibs.  (com,). 

Digest  the  coffee  in  coarse  powder  in  the  boiling  water,  in  a  covered 
vessel,  filter,  or  clarify  with  white  of  egg,  strain,  and  add  the  sugar. 

Wild  Cherry  Syrup  is  a  popular  and  wholesome  flavor  for  mineral 
water ;  the  officinal  article  can  hardly  be  improved  upon. 

Cream  Syrups. 

These  are  mixtures  of  highly  flavored  syrups  Mdth  fresh  cream.  They 
must  be  made  fresh  every  few  clays,  and  may  contain  equal  parts  of 
their  ingredients,  or,  preferably,  2  parts  of  the  flavored  syrup  to  1  of 
cream. 

Some  pharmacists  prefer  to  make  syrup  of  cream,  and  to  flavor  this 
by  the  addition  of  strong  fruit,  and  other  syru]3S,  in  the  glass,  on  draw- 
ing the  mineral  water. 

Simple  Syrup  of  Cream. 

Take  of  Fresh  cream 1  pint. 

Powdered  sugar    .        .        .        .        .        .        1  ft),  (com.). 

Mix  and  shake  well  together.  To  be  kept  in  bottles  not  exceeding  1 
pint.  The  formula  of  A.  B.  Taylor  directs  equal  parts  of  cream  and 
milk  with  the  same  proportion  of  sugar.  That  of  O.  S.  Hubbell  directs 
14  pounds  of  sugar  to  each  gallon  of  cream. 

Nectar  Cream  is  variously  made  from  cream  syrup  and  flavored  syrups. 
The  following  is  a  good  mixture  : — ■ 

Take  of  Simple  syrup  of  cream 1  part. 

Vanilla  syrup       .......  3  parts. 

Pineapple  syrup  .......  1  part. 

Lemon  syrup        .......  1     " 

Mix. 
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Hubbell's  formula  directs  the  addition  of  sherry  wine,  against  which 
objections  might  be  urged  as  tending  to  promote  a  taste  for  alcoholic 
stimulants.  A  great  variety  of  fancy  names  are  given  to  these  combina- 
tions of  cream  syrup  with  alcoholic  and  other  flavoring  ingredients. 

Factitious  Cream  Syrup. 

Take  of  01.  amygd.  dulcis  (recent) f  5hj- 

Pulv.  acacise gij. 

Aquse gix. 

M.  ft.  emulsio,  et  adde 

Sacchari  albi Sbj. 

Albumen  ovi No.  ij. 

Dissolve  the  sugar  by  a  gentle  heat,  strain,  and  when  cold  add  the 
white  of  egg;  fill  small  bottles  and  keep  in  a  cool  place,  well  corked. 
This  preparation  will  keep  for  a  long  time.  For  use,  mix  1  part  with 
8  of  any  of  the  ordinary  syrups,  or  add  about  a  drachm  to  every  glass. 

It  forms  an  imitation  of  orgeat  by  mixing  2  drachms  or  more  with  2 
ounces  of  simple  syrup,  and  flavoring  with  bitter  almond  and  orange- 
flower  water. 

Mellita.     Honeys. 

The  ofiicinal  class  Ifellita  differs  from  the  syrups  in  being  made  with 
honey,  a  mixed  saccharine  product  described  in  Part  V.  They  are 
only  three  in  number,  as  folloAvs : — 

3Iel  Despumatum,  U.  S.  P.     {^Clarified  Honey.) 

Take  of  honey A  convenient  quantity. 

Melt  it  by  means  of  a  water-bath,  and  then  remove  the  scum,  and 
strain. 

Mel  Rosce,  U.  S.  P.     {Honey  of  Rose.) 

Take  of  Red  rose,  in  moderately  fine  powder,  eight  parts  .  .  8 
Clarified  honey,  ninety-two  parts  .  .  .  .  .92 
Diluted  alcohol         ....       A  sufficient  quantity. 

Moisten  the  powder  vrith.  2  parts  of  diluted  alcohol,  pack  it  firmly  in 
a  conical  glass  percolator,  and  gradually  pom'  diluted  alcohol  upon  it 
until  33  parts  of  percolate  are  obtained.  Reserve  the  first  3  parts, 
evaporate  the  remainder,  by  means  of  a  water-bath,  to  5  parts ;  add  the 
reserved  portion,  and  mix  the  whole  with  the  clarified  honey. 

Mel  Sodii  Boratis.     {Honey  of  Borax.) 

Take  of  Borate  of  sodium,  in  fine  powder         .         .     60  grains. 

Clarified  honey      ......       1  troyounce. 

The  uses  of  these  will  be  apparent.  Honey  of  rose  is  an  elegant 
astringent  adapted  to  relieve  diseased  conditions  of  the  throat  and 
fauces,  as  an  adjuvant  to  gargles,  mouth  washes,  etc.     Honey  of  borax 
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has  similar  uses,  and  is  especially  efficient  in  the  sore  mouth  of  infants. 
The  peculiar  adhesiveness  of  honey  adapts  it  to  these  purposes  better 
than  sugar. 

Oxyinel  of  squill,  officinal  in  the  previous  editions  of  the  Pharmaco- 
poeia, was  dismissed  from  that  of  1860.  It  consists  of  2  pints  of  vinegar 
of  squill  to  IJ  pints  of  honey,  evaporated  to  the  specific  gravity  of  1.32. 

Simple  oxymel,  formerly  officinal  in  the  British  Colleges,  consists  of 
mixtures  of  acetic  acid,  water,  and  honey. 

Citromels  and  tartromels  are  solutions  of  citric  and  tartaric  acid  in 
honey,  with  the  aid  of  a  small  proportion  of  water;  they  have  been 
proposed  as  vehicles  for  iodide  of  iron,  which  these  vegetable  acids  are 
said  to  aid  in  preserving  from  decomposition.  The  use  of  honey  vnth 
vegetable  acids  is  preferred  over  cane  sugar  on  account  of  the  liability 
of  the  latter  to  pass  into  grape  sugar  in  contact  with  acids. 


Glyceeita,  U.  S.  p.     Glycerites.     (Glyceeina,  Ph.  Br.     Glyc- 
erines.) 

Glyceritwn  Acidi  Carbolid.     ( Glycerite  of  Carbolic  Acid.) 

Take  of  Carbolic  acid  . 2  troj^ounces. 

Glycerin  .......     2  pint. 

Rub  them  together  in  a  mortar,  until  the  acid  is  dissolved. 

Glyceritum  Acidi  Galliei.     {Glycerite  of  Gallic  Acid.) 

Take  of  Gallic  acid 2  troyoiinces. 

Glycerin      - J  pint. 

Rub  them  together  in  a  mortar ;  then  transfer  to  a  glass  or  porcelain 
capsule,  and  heat  gently  until  the  acid  is  dissolved. 

Glyceritum  Acidi  Tannici.     ( Glycerite  of  Tannic  Acid) 

Take  of  Tannin 2  troyounces. 

Glycerin J  pint. 

Rub  them  together  in  a  mortar;  then  transfer  them  to  a  glass  or 
porcelain  capsule,  and  heat  gently  until  the  acid  is  dissolved. 

Glyceritum  Amyli,  U.  S.  P.     (Glycerite  of  Starch.) 

Starch,  ten  parts  ..........       10 

Glycerin,  ninety  parts 90 

To  make  one  hundred  parts  .         .         .         .         .         .     100 

Rub  them  together  in  a  mortar  until  they  are  intimately  mixed  ;  then 
transfer  the  mixture  to  a  porcelain  capsule,  and  apply  a  heat  gradually 
raised  to  284°  F.,  and  not  exceeding  291°  F.,  stirring  constantly  until 
the  starch  granules  are  completely  dissolved,  and  a  translucent  jelly  is 
formed. 
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Glyceritum  Picis  Z/iquidce.     {Glycerite  of  Tar.) 

Take  of  Tar 1  troyounce. 

Carbonate  of  magnesium,  in  powder  .         .  2  troyounces. 

Glycerin 4  fiuidounces. 

Alcohol 2  " 

Water 10 

Having  mixed  the  glycerin,  alcohol,  and  water,  rub  the  tar  in  a 
mortar,  first  with  the  carbonate  of  magnesium,  and  then  with  6  fluid- 
ounces  of  the  mixed  liquids  gradually  added,  and  strain  with  expression. 
Rub  the  residue  in  like  manner  with  half  the  remaining  liquid,  and 
strain  as  before.  Repeat  the  process  again  with  the  remaining  liquid. 
Put  the  residue  into  a  percolator,  add  gradually  the  expressed  liquids 
previously  mixed,  and  afterwards  a  sufficient  quantity  of  water  to  make 
the  liquid  which  passes  measure  a  pint. 

Glyceritum  Sodii  Boratis.     (Glycerite  of  Borate  of  Sodium.) 

Take  of  Borate  of  sodium,  in  powder         .         .         .2  troyounces. 
Glycerin  .......     ^  pint. 

Rub  them  together  in  a  mortar,  until  the  borate  of  sodium  is  dis- 
solved. 

Glyceritum  VitelU,  U.  S.  P.     ( Glycerite  of  Yolk  of  Egg.      Glyconin.) 

Fresh  yolk  of  egg,  forty-five  parts 45 

Glycerin,  fifty-five  parts       ........       55 

To  make  one  hundred  parts 100 

Rub  the  yolk  with  the  glycerin  gradually  added  until  they  are 
thoroughly  mixed. 

This  class  was  made  officinal  in  the  revision  of  the  Pharmacopoeia  in 
1870.  The  numerous  purposes  to  which  glycerin  has  been  found  appli- 
cable, and  its  ready  miscibility  with  aqueous  preparations,  have  rendered 
it  important  that  some  authoritative  standard  should  be  had  for  prepara- 
tions of  this  class.  The  great  reduction  in  the  price  of  glycerin  renders 
its  introduction  much  more  easy  than  it  would  have  been  a  few  years 
since.  (For  remarks  respecting  the  nomenclature  of  this  class  of  prep- 
arations, see  13th  edition  of  U.  8.  Dispensatory,  page  1197.) 

This  class  succeeds  that  formerly  termed  glyceroles,  which  are  prep- 
arations in  which  glycerin  is  used  in  the  place  of  other  antiseptics, 
wholly  or  chiefly,  in  the  preparation  of  remedies  for  internal  use.  In 
England  they  were  called  glycerides ;  those  used  externally  are  called 
plasma,  liniments,  lotions,  etc.,  mentioned  among  the  topical  remedies. 
Of  those  used  internally,  one  or  two  will  be  found  among  the  chemical 
remedies.  The  special  uses  of  glycerin  in  pharmacy  are,  First,  as  a 
solvent,  in  which  capacity  it  has  very  numerous  applications.  Second,- 
as  an  antiseptic,  for  which  it  is  well  adapted.  Tlmxl,  as  an  emollient  in 
irritable  and  inflammatory  conditions  of  the  mucous  surface,  and  in  skin 
diseases;  -dvid,  fourth,  as  a  bland  nutritive  material  to  replace  oils  and 
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fats.  The  chief  objections  to  its  use  are  founded  on  its  comparatively 
high  price,  and  the  fa(;t  that  the  glyceroles  are  not  usually  as  agreeable 
in  taste  as  corresponding  syrups. 

The  solvent  powder  of  glycerin  is,  in  geiKsral,  between  that  of  water 
and. alcohol,  and  generally  substances  may  be  said  to  be  more  soluble  in 
glycerin,  the  more  they  are  so  in  alcohol.  A  high  temperature  greatly 
increases  its  solvent  power. 

Glycerole  of  Laducarmm.     (F,  Stearns.) 

Take  of  Lactucarium     ......  1  ounce. 

Diluted  alcohol, 

Boiling  water,  e;i(  li Sufficient. 

Glycerin 12  fiuidounces. 

Citric  acid 15  grains. 

Orange-flower  water          ....  2  fluidounces. 

Reduce  the  lactucarium  to  a  moderately  fine  powder ;  moisten  with  1 
fluidounce  of  diluted  alcohol,  and  pack  into  a  small  displacer.  After 
macerating  12  hours,  pour  upon  it  gradually  diluted  alcohol  until  the 
filtrate  measures  1 6  fluidounces,  or  until  it  passes  without  taste.  Evap- 
orate this  on  a  water-bath  nearly  to  dryness,  then  boil  this  residue  ^vith 
6  fluidounces  of  water ;  pour  this  ofl"  from  the  undissolved  residue  into 
a  filter  placed  over  a  bottle  containing  the  glycerin ;  add  4  fluidounces 
of  water  to  the  undissolved  residue,  boil,  and  filter  into  the  first  portion. 
Then  evaporate  the  whole  on  a  water-bath  to  14  fluidounces,  and,  when 
cool,  add  the  orange-flower  water  in  Avhich  the  citric  acid  has  been 
previously  dissolved.  Each  fluidounce  represents  a  J  drachm  of  lactu- 
carium.    Dose,  1  to  3  teaspooufuls. 

Glycerole  of  Sumach.     (W.  C.  Bakes.) 

Take  of  Sumach  berries  .....         16  troyounces. 

Boiling  water     ......  3  pints., 

Macerate  the  sumach  for  an  hour  and  a  half,  then  express  strongly,  and 
add  another  pint  of  boiling  water  to  the  mass  and  express  again.  Mix 
the  infusions  and  evaporate  to  8  fluidounces,  then  add  glycerin  sufficient 
to  make  the  whole  measure  1  pint,  and  filter. 


CHAPTER    VIII. 

OPIUM  AND  ITS  DERIVATIVES. 

THE  editor  prefers  to  retain  the  chapter  devoted  to  the  opium  prepara- 
tions as  it  has  been  in  the  former  editions  of  this  work,  although 
the  strength  of  several  of  them  has  been  changed  and  the  most  efficient 
of  them  all  has  been  virtually  discarded  from  the  Pharmacopoeia.  The 
syllabus  shows  the  strength  of  all  those  which  are  officinal  as  well  as 


796  OPIUM     AND    ITS     DERIVATIVES. 

those  which  the  medical  profession  by  long  usage  have  become  so  much 
accustomed  to.  The  syllabus  also  has  the  confection  and  plaster  in  it. 
It  will  be  observed  that  10  per  cent,  has  been  adopted  as  the  strength 
of  both  the  simple  tincture  and  the  deodorized  tincture ;  and  this  too 
of  the  opium  of  the  increased  morjjhiue  strength,  so  that  theoretically  it 
is  much  stronger  than  it  was  formerly  du'ccted ;  but  as  an  offset  to  this 
it  must  be  remembered  that  much  of  the  best  opium  really  contained 
more  than  10  per  cent,  of  morphine. 

These  considerations  induced  the  editor  to  keep  the  whole  subject  of 
the  opium  preparations  in  a  group,  so  they  could  be  studied  to  the 
greatest  advantage.     The  arrangement  of  the  syllabus  is  alphabetical. 

The  high  price  of  opium  renders  it  liable  to  adulteration.  Its  assay 
is  seldom  attempted  by  any  but  tlie  manufacturer  or  wholesale  dealer. 
Yet  it  is  so  easily  accomplished  that  no  pharmacist  should  think  of 
employing  commercial  opium  without  first  assaying  it.  The  following 
process  is  the  officinal  assay: 

Opium,  U.  S.  P.     {Opium.) 

The  concrete,  milky  exudation,  obtained  in  Asia  Minor  by  incising 
the  uuripe  capsules  of  Papaver  somniferum,  Linne  (nat.  ord.  Papaveracecc). 

In  irregular  or  sub-globular  cakes,  with  the  remains  of  poppy  leaves, 
and  fruits  of  a  species  of  rumex  adhering  to  the  surface  ;  plastic  or  of 
a  harder  consistence ;  chestnut-brown  or  darker,  and  somewhat  shining ; 
internally  showing  some  tears  and  fragments  of  vegetable  tissue.  It  has 
a  sharp,  narcotic  odor  and  a  bitter  taste. 

On  exhausting  100  parts  of  opium,  previously  dried  at  a  temperature 
of  105°  C.  (221°  F.),  with  cold  water,  and  evaporating  the  solution  to 
dryness,  an  extract  is  obtained  which  should  Aveigh  between  45  and  60 
parts. 

Opium,  in  its  normal,  moist  condition  (containing  not  less  than  17 
per  cent,  of  water),  should  yield  not  less  than  9  per  cent,  of  morphine, 
when  assayed  by  the  following  process : — 

Opium,  in  any  condition  to  be  valued,  seven  grammes  .         .  7 

Lime,  freshly  slaked,  three  grammes       .....  3 

Chloride  of  ammonium,  three  grammes  .....  3 

Alcohol, 

Stronger  ether, 

Distilled  water,  each         .         .         .         .         .A  sufficient  quantity. 

Triturate  together  the  opium,  lime,  and  20  c.c.  of  distilled  water,  in 
a  mortar,  until  a  uniform  mixture  results ;  then  add  50  c.c.  of  distilled 
water,  and  stir  occasionally,  during  half  an  hour.  Filter  the  mixture 
through  a  plaited  filter,  3  to  2>\  inches  (75  to  90  millimeters)  in  diameter, 
into  a  wide-mouthed  bottle  or  stoj^pered  flask  (having  the  capacity  of 
about  120  c.c.  and  marked  at  exactly  50  c.c),  until  the  filtrate  reaches 
this  mark.  To  the  filtered  liquid  (representing  5  gms.  of  opium),  add 
5  c.c.  of  alcohol  and  25  c.c.  of  stronger  ether,  and  shake  the  mixture ; 
then  add  the  chloride  of  ammonium,  shake  well  and  frequently  during 
half  an  hour,  and  set  it  aside  for  12  hours.  Counterbalance  2  small  filters, 
place  one  within  the  other  in  a  small  funnel,  and  decant  the  ethereal 
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layer  upon  the  filter  as  completely  as  practicable.  Add  10  c.c.  of  stronger 
ether  to  the  contents  of  the  bottle  and  rotate  it ;  again  decant  the  ethereal 
layer  upon  the  filter,  and  afterward  Avash  the  latter  with  5  c.c.  of  stronger 
ether,  added  slowly  and  in  j)ortions.  Now  let  the  filter  dry  in  the  air, 
and  pour  upon  it  the  liquid  in  the  bottle,  in  portions,  in  such  a  way  as 
to  transfer  the  greater  portion  of  the  crystals  to  the  filter.  Wash  the 
bottle,  and  transfer  the  remaining  crystals  to  the  filter,  with  several  small 
portions  of  distilled  water,  using  not  much  more  than  10  c.c.  in  all,  and 
distributing  the  portions  evenly  upon  the  filter.  Allow  the  filter  to 
drain,  and  dry  it,  first  by  pressing  it  between  sheets  of  bibulous  j)aper, 
and  afterward,  at  a  temperature  between  55°  and  60°  C.  (131°  to  140° 
F.).  Weigh  the  crystals  in  the  inner  filter,  counterbalancing  by  the 
outer  filter.  The  weight  of  the  crystals  in  grammes,  multiplied  by  20, 
equals  the  percentage  of  morphine  in  the  opium  taken. 

The  former  officinal  process  for  preparation  of  morphine  (page  578),  is 
a  convenient  method  of  testing,  approximately,  the  value  of  specimens 
of  opium,  in  which  case  it  is  not  necessary  to  carry  out  the  last  part  of 
the  directions,  but  is  as  well  to  take  the  weight  of  the  crystallized  alka- 
loids as  at  first  thrown  down.  The  animal  charcoal  deprives  the  product 
of  color,  but  is  apt  to  absorb  a  portion  of  alkaloid  also ;  so  that,  to  get 
the  entire  yield,  the  charcoal  should  be  digested  in  a  further  portion  of 
alcohol,  which  should  be  added  to  the  filtrate.  The-  motive  for  using 
alcohol  with  the  ammonia  added  to  the  concentrated  liquid  in  the  first 
instance,  is  to  take  up  the  resinous  coloring  matters,  which  would  other- 
wise contaminate  the  precipitate. 

This  method,  however,  can  lay  no  claims  to  accuracy.  Narcotine  is 
exhausted  by  water  together  with  morphine,  and  ammonia  precipitates 
both  these  alkaloids,  while  the  third  one,  codeine,  remains  in  the  mother- 
liquor  if  this  be  not  too  concentrated.  Morphine  is  not  entirely  insoluble 
in  water,  and  dissolves  more  freely  in  alcoholic  liquids,  in  which  narco- 
tine  is  soluble  to  a  less  extent.  The  precipitate  obtained  by  the  above 
process,  therefore,  contains  notable  quantities  of  narcotine,  while  a  por- 
tion of  morphine  remains  in  the  alcoholic  mother-liquor. 

Another  method  for  assaying  opium,  and  M'hich  seems  to  have  been 
the  foundation  for  the  officinal  process  which  may  likewise  be  used  for 
preparing  pure  morphine  on  a  small  scale,  is  based  on  its  solubility  in 
fixed  alkalies.  It  was  originally  proposed  by  Thiboumery  and  improved 
by  Mohr  as  follows  :  1  part  of  opium  is  exhausted  by  macerating  it  with 
12  parts  of  cold  water  in  4  successive  portions ;  the  infusion  is  heated  to 
boiling  and  mixed  with  hot  milk  of  lime  containing  ^  caustic  lime.  The 
mixture  is  boiled  for  a  few  minutes,  strained,  the  residue  expressed,  the 
liquid  evaporated  to  2  parts,  filtered,  heated  to  boiling,  and  mixed  with 
YT7  part  of  chloride  of  ammonium.  Ammonia  is  freely  given  ofP  and 
the  morphine  separates  in  a  crystalline  state  in  a  nearly  white  condition, 
the  lime  having  removed  most  of  the  coloring  matter. 

Boussingault  and  Payen  follow  a  similar  method,  except  that  they 
neutralize  the  alkaline  liquor  by  muriatic  acid  and  precipitate  the 
alkaloid  by  ammonia. 

The  greatest  difficulty  with  this  process  consists  in  the  sparing  solu- 
bility of  lime  and  the  possible  loss  of  some  morphine  by  the  absorption 
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of  some  carbonic  acid  by  the  lime,  if  the  alkaline  solution  becomes  too 
concentrated.  Herzog  substitutes  potassa  for  lime,  and  perhaps  a  still 
greater  improvement  is  the  employment  of  caustic  baryta  by  Prof.  F.  F. 
Mayer. 

The  following  is  Merck's  test  for  the  presence  of  opium : — 
The  concentrated  solution  is  treated  with  caustic  potassa,  and  shaken 
with  ether ;  a  strip  of  paper,  having  been  dipped  several  times  in  the 
ethereal  solution,  is  moistened  with  muriatic  acid,  and  exposed  to  the 
vapors  of  boiling  water ;  on  account  of  the  opina,  the  paper  will  acquire 
a  red  color  if  opium  is  present  in  the  liquid.     (See  also  Mecomc  Acid.) 

Syllabus  of  Opium  Peepaeations. 


Name. 

Composition  and  Strength. 

Propor- 
tion. 

Dose. 

Acetnm  opii     . 

Powd.  opium,  10  parts ;  nutmeg, 
3  parts;   sugar,  20  parts;  di- 
luted acetic  acid,  q.  s.  adfac. 
100  parts. 

Gtt.  XX. 

Confectio  opii     . 

Opii  pulv.  gr.  270,  pulv.  aromat., 
5vi,  honey,  5xiv. 

13  grs. 

Emplastrum  opii 

Ext.  opii,  6  parts  in  100  parts. 

28.8  grs. 
ext. 

External  use. 

Extractum  opii 

(Jpii  pulv.,  100  parts;  water  and 
glycerin,    suflicient. 

^  gr. 

Opii  piilvis 

Dried  at  a  heat  not  above  185°  F. 
in  No.  50  powder;  at  least  12, 

nor  more  than  16,  per  cent,  of 

" 

morphine. 

Opium  denarcotisatuni 

Deprived  of  narcotine  by  ether, 
and  same  morpliine  strength 
as  powdered  opium,  U.  S.  P. 

Pilnlffi  opii 

1  gr.  to  each  pill ;  ^-  gr.  soap. 

Tinctnra  opii    . 

Powd.  opium,  10  parts  in  100 
parts. 

Gtt.  XX. 

Tinctiua  opii  aeetata 

Powd.  opium,  ^ij;  alcohol, f^viij; 

1  gr.  in 

Gtt,  XV  to  XX. 

vinegar,  f^xij. 

Tl\,x 

Tinctura  opii  caraphorata 

Powd.  opium,  4  parts;  camphor, 
4  parts  ;  benzoic  acid,  4  parts ; 
oil  of  anise,  4  parts;  glycerin, 
40  parts  ;  diluted  alcohol,  suf- 
ficient to  make  1000  parts. 

1.82  grs. 

■ 

fSJ  to  f^ss. 

Tinctura  opii  deodorata    . 

Powd.  opium,   10  parts  in  100 
parts. 

Gtt.  XV. 

Trochisci  glycyrrhizaj   et 

Ext.  glyeyrrhizfe,  200  grs. ;  ext. 

•gVgr.of 

opii 

opii,  5  grs. ;  acacia,  200  grs. ; 
sugar,  .300  grs. ;  oil  of  anise, 
3  grs.     To  make  100  troches. 

ext. 

Vinum  opii 

Powd.  oj^ium,  10  jsarts ;   powd. 
cinnamon,  powd.  cloves,  each 
1  part  in  100  parts. 

Gtt.  XX. 

Liquor  hiorphince  sulphatis 

Gr.  |-  =  to  1  opium  to  fgj  . 

1  gr.  to 

f3J- 

EEMAEKS. 


Camphorated  tincture  of  opium  is  one  of  the  most  familiar  and 
universally  used  of  medicines ;  its  preparation  is  easy,  by  macerating 
the  ingredients  in  a  bottle ;  the  glycerin  may  be  omitted  till  toward  the 
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end  of  the  7  days  allotted  for  the  maceration.  The  chief  use  of  pare- 
goric is  for  children,  to  whom  it  is  given  in  doses  varying  according  to 
the  age  of  the  child  from  10  drops  to  a  teaspoonful.  The  adult  dose  is 
as  stated  in  the  table.  It  is  used  in  mistura  glycyrrhizce.  comp.,  and  in 
numerous  exj^ectorant  medicines.  An  enumeration  of  the  cases  in  which 
it  is  employed  would  be  out  of  place  in  this  work — the  variet}^  of  its 
components  adapts  it  to  fill  numerous  indications. 

This  tincture,  in  the  Pharmacopoeia  of  1830,  was  directed  to  be  made 
with  a  portion  of  extract  of  liquorice,  which,  as  it  gave  it  a  dark  color, 
resembling  that  of  laudanum,  Avas  superseded  in  the  following  editions 
by  honey ;  and  in  the  last  edition  this  was  changed  to  glycerin.  It  has 
a  rich  brown  color,  and  a  rather  agreeable  ai'omatic  taste. 

Laudanum  is  more  used  than  any  other  preparation  of  oj^ium.  It  is 
employed  internally  in  small  doses,  combined  with  stimulants,  and  fre- 
quently repeated,  to  excite  the  nervous  and  arterial  systems,  as  in  the 
typhoid  forms  of  disease.  (See  Prescriptions.)  It  is  also  used  by  itself 
or  in  combination  to  allay  nervous  irritation,  and  to  promote  .sleep  and 
relieve  pain ;  for  these  pur]30ses,  it  generally  requires  to  be  given  in  full 
doses,  especially  v^-hen  the  case  is  urgent.  It  is  sometimes  employed  in 
cancerous  and  other  very  painful  diseases,  and  in  mania-a-potu,  in  doses 
of  |- fluidrachm  to  1  fluidrachm  (60  to  120  drops),  and  repeated.  Cam- 
phor water  and  compound  spirit  of  ether  are  much  used  with  it  in  its 
more  strictly  anodyne  and  sedative  applications.  In  nervous  and  spas- 
modic affections,  it  is  given  with  other  antispasmodic  medicines,  or  by 
itself.  To  ex]>ectorant  mixtures  it  is  a  very  frequent  addition,  though 
the  camphorated  tincture  is  generally  preferable  in  this  instance.  Com- 
bined with  astringents  and  chalk,  it  is  much  used  in  the  treatment  of 
diarrhoea,  dysentery,  and  cholera  morbus,  and  is  a  frequent  addition  to 
mistura  cretce.  For  its  diaphoretic  effects,  the  best  combinations  contain 
an  emetic,  as  wine  of  ipecac  or  of  antimony,  or  frequently  spirit  of 
nitrous  ether.  It  is  often  added  to  castor  oil,  to  correct  griping  or 
excessive  purging  from  its  use. 

Laudanum  is  much  used  in  enemata,  coUyria,  and  in  lotions  of  various 
kinds.  In  an  enema  it  may  be  used  in  3  times  the  quantity  employed 
by  the  mouth,  with  a  view  to  the  same  effect.  In  an  eye-wash,  wine 
of  opium,  or  a  solution  of  the  aqueous  extract,  is  preferred,  as  obviating 
the  stimulant  effects  of  the  alcohol.  It  is  frequently  added  to  cataplasms 
or  poultices. 

Laudanum  is  made  of  deficient  strength  by  some  druggists,  in  order 
to  sell  it  cheaply.  If  it  has  become  turbid  from  the  evaporation  of  a 
portion  of  alcohol,  it  is  above  standard  strength,  and  should  be  filtered 
to  free  it  from  the  precipitate ;  fatal  results  have  occurred  from  neglect 
of  this  precaution. 

Tinctura  opii  cleodorata  was  a  new  officinal  in  the  Pharmacopoeia  of 
1860 ;  it  is  made  upon  the  principle,  adopted  by  the  manufacturers  of 
the  various  elixirs  of  ojDium  in  vogue,  of  treating  opium  with  water  in 
preference  to  alcohol,  so  that  the  objectionable  resinous  and  odorous 
principles  are  but  sparingly  taken  up ;  in  the  new  officinal  process,  the 
aqueous  fluid  extract  obtained  is  directed  to  be  shaken  up  with  ether, 
for  the  complete  removal  of  these,  and  the  ether  being  rejected  the 
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whole  is  embodied  into  a  fluid  form  with  only  sufficient  alcohol  to  pre- 
serve it.  The  dose  by  drops,  as  stated,  is  less  than  that  of  laudanum, 
with  which  it  corresjDonds  in  strength,  because  aqueous  liquids  collect  in 
larger  drops  than  alcoholic.  On  the  whole,  this  liquid,  which  will 
probably  be  generally  dispensed  as  elixir  of  ojnum,  is  a  valuable  addition 
to  our  officinal  preparations,  and  well  worthy  the  favorable  consideration 
of  physicians.  A  very  eifecti  ve  and  easy  method  of  prej)aring  the  deodorized 
tincture  of  opium  is  given  in  the  February  number  of  the  Amer.  Jour. 
Pharm.  for  1883,  by'R.  Rother. 

Acetated  tincture  of  opium  is  not  commonly  designated  by  any 
synonym,  and  must  be  carefully  distinguished  from  black  drop,  de- 
scribed below.  It  is  prepared  by  macerating  the  opium  in  powder  with 
the  vinegar  and  alcohol  for  2  weeks,  or  displacing  as  in  the  case  of 
laudanum.  If  the  opium  is  in  mass,  it  should  be  used  in  proportion- 
ately increased  quantity,  and  worked  into  a  paste  with  a  small  portion 
of  the  vinegar,  after  which  the  remainder  of  that  liquid  and  the  alcohol 
is  added,  macerating  for  2  weeks  as  in  the  other  case.  This,  it  nnist  be 
observed,  is  no  longer  officinal. 

This  tincture  is  sometimes  recommended  in  preference  to  laudanum, 
as  less  liable  to  produce  those  nervous  symptoms  which  often  follow  the 
use  of  opium.     As  shown  in  the  table,  it  is  stronger  than  laudanum. 

Wine  of  Opium. — This  officinal  substitute  for  Sydenham's  laudanum 
may  be  made  by  a  similar  process  to  the  foregoing.  It  was  formerly 
made  with  a  much  larger  proportion  of  opium  to  the  quantity  of  men- 
struum employed  than  laudanum,  and  yet  the  dose  directed  in  the  books 
is  the  same.  (The  pharmacist  should  bear  in  mind  that  this  preparation 
has  been  reduced  to  the  strength  of  the  tincture  of  opium.)  This  must 
be  owing  to  a  supposed  inferior  solubility  of  the  active  principles  in 
wine,  than  in  diluted  alcohol.  A  great  many  extemporaneous  prescrip- 
tions for  eye-washes  and  injections  contain  this  ingredient. 

.  Vinegar  of  Opium,  Black  Drop. — The  very  complex  process  of  the 
older  books  is  simplified  so  as  to  include  merely  the  complete  extraction 
of  the  opium  and  aromatics  by  means  of  diluted  acetic  acid,  the  addition 
to  this  of  sugar,  and  its  dilution  to  just  the  required  point,  which  is  10 
grains  of  opium  to  the  100  grains  of  finished  preparation ;  this  alteration 
in  proportions  brings  it  to  the  strength  of  the  tincture  and  deodorized 
tincture. 

Black  drop  is  deservedly  esteemed  as  a  most  valuable  preparation. 
The  morphine  it  contains  is  in  the  condition  of  acetate ;  which  is  consid- 
ered by  many  to  be  more  agreeable  in  its  mode  of  action  than  the  native 
meconate  existing  in  the  drug.  1  grain  of  opium  being  represented  by 
about  10  minims,  the  dose  will  be  only  from  10  to  20  drops,  because, 
although  in  the  case  of  laudanum  2  drops  are  frequently  required  to 
make  a  minim,  in  this  case,  sugar  being  used  instead  of  alcohol,  the 
drops  are  larger,  and  frequently  reach  a  minim  in  bulk. 

The  popularity  of  black  drop  with  persons  who  use  opium  habitually 
is  one  of  the  strongest  evidences  of  its  superiority  over  laudanum.  I 
was  informed  by  one  lady,  who  is  a  victim  to  this  vice,  and  who  procures 
her  black  drop  by  the  gallon,  that,  in  comparing  her  own  condition  with 
that  of  others  within  the  range  of  her  acquaintance  who  have  used 
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laudanum  to  no  greater  excess  than  she  uses  black  drop,  while  they  soon 
exhibited  in  their  persons  the  evidences  of  its  poisonous  eifects,  she  was 
enabled  to  preserve  to  a  great  extent  the  natural  freshness  and  fulness 
of  her  features ;  this  she  attributed  to  the  form  in  which  she  took  the 
drug.  Her  statement  cannot  of  course  be  received  as  evidence  of  the 
difference .  referred  to,  though  it  accords  with  the  testimony  of  others, 
and  also  corresponds  with  the  observation  of  some  physicians  of  large 
experience. 

Solution  of  sulphate  of  morphine  (U.  S.  P.,  1870),  though  its  strength  is 
usually  estimated  somewhat  above  that  stated  in  the  syllabus,  is  believed 
to  be  weaker  in  proportion  to  the  other  preparations  than  is  there  stated. 
This  has  been  dismissed  from  the  Pharmacopoeia,  as  it  is  liable  to  be 
confounded  with  Magendie's  solution,  a  preparation  largely  prescribed 
in  some  sections  of  the  country. 

Magendie's  solution,  much  used  in  New  York  and  Boston,  is  made 
in  the  proportion  of  16  grains  to  the  fluidounce.  Care  should  be  taken, 
in  prescribing  and  vending  this,  to  distinguish  between  it  and  the  former 
officinal  solution. 

Extradum  Opii,  U.  S.  P. 

This  is  directed  to  be  prepared  by  slicing  100  parts  of  opium  into  small 
pieces,  letting  it  macerate  for  24  hours  in  150  parts  of  water,  and  reduc- 
ing it  to  a  soft  mass  by  trituration.  Express  the  liquid  from  it,  and 
repeat  the  process  3  times,  using  fresh  liquid  each  time.  Mix  the  liquid, 
filter  and  evaporate,  over  a  water-bath,  to  a  pilular  consistence.  Lastly, 
weigh  the  extract  and  thoroughly  incorj)orate  with  it  while  still  warm 
5  per  cent,  of  glycerin. 

The  use  of  glycerin  prevents  it  from  becoming  hard  by  age ;  when  it 
is  desu'ed  to  use  extract  of  opium  in  powder  it  is  necessary  to  use  an 
extract  to  which  glycerin  has  not  been  added.  This  should  be  observed 
when  making  troches  of  liquorice  and  opium. 

Opium  Denarcotisatum,     {Denarcotized  Opium.) 

Powdered  opium,  containing  14  per  cent,  of  morphine,  one 

hundred  parts 100 

Stronger  ether,  one  thousand  parts         .....         1000 
Sugar  of  milk,  in  fine  powder,  a  sufficient  quantity 

To  make  one  hundred  j^arts    ......  100 

Macerate  the  powdered  opium  with  500  parts  of  stronger  ether,  in  a 
well-closed  flask,  for  24  hours,  agitating  from  time  to  time.  Pour  off 
the  clear,  ethereal  solution,  and  repeat  the  maceration  with  two  other 
portions  of  the  ether,  each  of  250  parts,  first  for  12  hours,  and  the  last 
time  for  2  hours.  Collect  the  residue  in  a  weighed  dish,  dry  it,  first  by 
a  very  gentle  heat,  and,  finally,  at  a  temperature  not  above  85°  C. 
(185°  F.),  and  mix  it  thoroughly,  by  trituration,  with  enough  sugai*  of 
milk  to  make  the  product  weigh  100  parts. 

Instead  of  taking  100  parts  of  powdered  opiimi,  containing  14  per 
cent,  of  morphine,  a  proportionately  larger  or  smaller  quantity  of  pow- 
51 
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dered  opium  of  any  other  percentage  of  morphine  may  be  taken.  The 
proper  quantity,  in  parts  by  weight,  for  the  above  formula,  is  ascertained 
by  dividing  1400  by  the  percentage  of  morphine  in  the  powdered  opium 
selected. 

Denarcotized  opium,  w^hen  assayed  by  the  process  mentioned  under 
Opium,  should  yield  14  per  cent,  of  morphine. 

Incompatibles. — All  the  preparations  of  opium  are  pharmaceutically 
incompatible  with  the  alkalies,  and  their  mono-carbonates  generally,  on 
account  of  their  precipitating  the  morphine  in  an  insoluble  condition  from 
its  meconate.  With  acetate  of  lead  they  give  a  precipitate,  chiefly  of 
meconate  of  lead,  the  morphine  remaining  in  solution  as  acetate.  Astrin- 
gent infusions  and  tinctures  generally  throw  down  tannates  or  gallates  of 
morphine,  which  are  quite  insoluble.  Some  of  the  metallic  salts  may  be 
considered  as  incompatible,  but  in  practice  there  is  no  difficulty  in  mix- 
ing small  quantities  of  laudanum  with  diluted  solutions  of  these.  The 
chief  point  to  be  observed,  in  the  mixing  of  these  preparations  in  pre- 
scription, is  to  add  them  after  the  full  degree  of  dilution  is  obtained;  in 
this  manner  they  may  be  mixed  without  disturbance,  in  the  great  majority 
of  instances,  especially  where,  as  is  mostly  the  case,  the  quantity  added 
is  small. 

Treatment  of  Poisoning  by  Opium. — AVhcn  opium  is  taken  in  quan- 
tities sufficient  to  produce  death,  the  first  aud  invariable  remedy  is  to 
evacuate  the  stomach,  by  administering  an  active  emetic  dose,  as,  for 
instance,  5  grains  of  tartar  emetic  or  sulphate  of  zinc,  or,  as  is  frequently 
more  convenient  aud  equally  efficacious,  large  doses  of  mustard  suspended 
in  warm  water.  If  emetics  refuse  to  act,  which  is  sometimes  the  case 
after  long  delay,  the  stomach-pump  must  be  resorted  to,  and  should 
always  be  at  hand  in  the  office  of  the  physician.  A  tolerable  substitute 
for  this  is  found  in  the  self-injecting  apparatus  of  elastic  gum,  now  so 
commonly  in  use,  the  tubes  being  transposed  so  as  to  reverse  the  direction 
of  the  current. 

A  mode  of  emptying  the  stomach  of  an  infant,  tried  with  success  in 
a  case  of  poisoning,  by  Dr.  Stebbins,  of  Chester  county.  Pa.,  is  to  insert 
a  catheter  aud  suck  up  the  fluid  contents  till  the  catheter  is  full,  then 
turn  the  free  end  downwards  so  as  to  constitute  a  siphon,  from  which 
the  fluid  will  run  till  the  stomach  is  empty. 

The  patient  should  be  kept  in  motion,  if  possible,  the  face  and  head 
being  splashed  with  cold  water,  when  a  disposition  to  sleep  seems  to  be 
gaining  the  mastery ;  in  this  way,  patients  may  veVy  frequently  be 
restored,  even  after  taking  large  doses  of  laudanum.  Instances  of  the 
kind  have  been  of  frequent  occurrence  within  the  last  few  years  in  Phila- 
delphia. The  recently  discovered  use  of  tincture  of  belladonna  as  an 
antidote  for  opium  should  not  be  forgotten  when  other  resources  fail,  and 
when  this  remedy  is  at  hand.  The  dose  must  necessarily  be  large,  cor- 
responding to  the  quantity  of  laudanum  taken.  In  the  case  of  young 
infants  too  deeply  narcotized  to  swallow,  subcutaneous  injection  of  g  ^  of 
a  grain  of  atropine  may  succeed  in  reviving  the  struggling  vitality. 

Two  cases  have  come  under  my  own.  notice,  in  which  the  galvanic 
battery  has  been  employed  as  a  last  resort,  with  the  effect  of  restoring 
one  patient  permanently,  and  the  other  temporarily,  the  reaction  not 


THE    ABUSE    OF    OPIUM.  803 

being  sufficient  in  the  latter  instance  to  establish  convalescence,  though 
life  was  prolonged  for  several  weeks.  Artificial  respiration  has  occa- 
sionally been  resorted  to,  when  the  prostrating  influence  of  the  poison 
had  arrested  the  natural  process,  life  being  prolonged  by  this  means, 
until  the  impression  of  the  narcotic  had  passed  otf ;  recovery  has  been 
effected  in  this  way. 

The  Abuse  of  Opium. — The  habitual  use  of  the  preparations  of  opium 
as  a  means  of  intoxication  is  an  evil,  the  extent  of  which  is  scarcely 
appreciated  by  the  profession,  or  by  the  community  at  large.  There  are 
shops  in  the  outskirts  of  our  large  cities  in  which  the  sale  of  laudanum 
forms  one  of  the  principal  items  of  business.  These  peddle  it  out  to 
every  poor  victim  who  can  produce  a  few  pennies  to  purchase  a  temporary 
relief  from  imaginary  pains.  So  common  is  this  article  of  trade  that 
even  little  children  are  furnished  with  it  on  application,  as  if  it  were  the 
most  harmless  drug.  It  is  sold  in  these  shops  at  half  the  price  main- 
tained by  respectable  establishments,  and  there  can  be  no  doubt  that  its 
intoxicating  effects  are  sought  by  many,  who  use  it  as  a  substitute  for 
alcoholic  drinks.  Individuals  who  would  shrink  from  the  habitual  use 
of  spirituous  liquors  employ  this  medicine,  under  a  false  persuasion  that 
it  is  useful  or  necessary  to  allay  some  symptom  of  chronic  disease,  until 
they  become  victims  to  one  of  the  worst  of  habits.  There  is  scarcely  an 
apothecary  in  our  large  cities  who  cannot  relate  instances  of  opium 
intoxication  that  have  come  under  his  own  notice,  and  been  served  at  his 
own  counter.  Females  afflicted  with  chronic  disease  ;  widows  bereft  of 
their  earthly  support ;  inebriates  who  have  abandoned  the  bottle  ;  lovers 
disappointed  in  their  hopes ;  flee  to  this  powerful  drug,  either  in  its 
crude  form,  in  the  form  of  tincture,  or  some  of  its  salts,  to  relieve  their 
pain  of  body  or  mind,  or  to  take  the  place  of  another  repudiated  stimu- 
lant. Such,  too,  is  the  morbid  taste  of  these,  that  they  think  they 
require  the  soporific  influence  of  opium  to  fill  up  the  measure  of  their 
life  enjoyment,  just  as  the  drunkard  is  wedded  to  his  cups,  or  the  tobacco- 
user  to  the  weed. 

The  responsibility"  for  many  cases  of  habitual  intoxication,  both  with 
alcohol  and  opium,  undoubtedly  rests  with  the  physician.  Almost  every 
apothecary  of  large  experience  has  met  with  instances  in  which  the 
parties  attribute  their  habit  to  the  use  of  these  agents,  for  the  first  time, 
under  the  advice  of  a  physician,  by  whose  direction  it  has  been  persisted 
in,  in  some  chronic  case,  till  it  has  become  almost  impossible  to  desist 
from  the  indulgence. 

The  quantity  of  laudanum  that  may  be  taken  varies  with  different 
individuals.  Those  habituated  to  it  consume  from  a  few  teaspoonfuls  to 
an  ounce  or  more  per  day.  A  medical  friend  informed  me  that  a  child 
less  than  two  years  old  came  under  his  observation,  to  whom  was  admin- 
istered a  dessertspoonful  of  laudanum  per  diem  to  keep  it  quiet,  while 
the  mother  was  engaged  at  her  daily  toil ;  this,  of  course,  was  the  result 
of  previous  habit,  originating  in  a  small  beginning. 

Persons  who  have  been  addicted  to  the  use  of  ardent  spirits  are,  per- 
haps, more  apt  to  use  laudanum  in  preference  to  the  crude  drug,  or  any 
of  the  salts  of  morphine.  Tlie  cheapness  of  the  tincture  over  the  salts 
is  a  strong  reason  with  others.     We  know  of  a  lady  whose  bill  for  sul- 
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phate  of  morpliiue,  during  a  single  year,  was  $90,  which,  if  we  estimate 
it  at  the  usual  price,  and  take  the  daily  average  of  the  quantity  con- 
sumed, would  exhibit  the  enormous  consumption  of  over  20  grains  a 
day.  And  yet  the  victim  of  this  slavery  is  able  to  attend,  in  some 
measure,  to  her  daily  pursuits,  and  has  already  attained  middle  age, 
without  any  evidence  of  organic  disease. 

Another  lady,  suffering  from  a  uterine  complaint,  who  had  been  for 
years  in  the  habit  of  using  opium,  at  iirst  by  the  advice  of  a  physician 
and  subsequently  from  an  impression  of  its  value  to  her,  continued  it  in 
gradually  increasing  doses,  till  the  daily  consumption  of  the  gum  and 
the  tincture,  taken  alternately,  amounted  to  many  grains  of  the  former, 
and  half  an  ounce  of  the  latter.  In  this  case  the  patient  was  bedridden, 
and  suifered  a  great  deal  of  pain  when  the  system  was  not  directly  in- 
fluenced by  the  medicine. 

A  degree  of  restlessness  and  nervous  irritability,  amounting  almost 
to  spasms,  when  not  under  the  effects  of  the  drug,  are  characteristic  in 
almost  every  aggravated  case. 

One  colored  woman,  advanced  in  life,  who  had  been  advised  many 
years  before,  by  her  physician,  to  employ  laudanum  for  tlie  relief  of 
the  painful  symptoms  of  a  chronic  disease,  was  known  for  several  years 
to  take  invariably  f.^iss  of  laudanum,  which  was  purchased  daily  as 
required.  A  lady  of  ray  acquaintance,  who  I  believe  since  recovered 
entirely  from  the  iiabit,  took  for  years  a  ^-grain  ]30wder  of  sulphate  of 
morphine  daily,  sometimes  perhaps  twice  a  day.  On  one  occasion  a  man 
proposed  to  purchase  at  the  counter  a  fluidounce  vial  of  laudanum,  and 
when  the  price  of  it  was  demanded,  immediately  swallowed  the  whole, 
as  was  supposed  for  the  purpose  of  suicide.  He  was  afterwards  seen  in 
the  streets  apparently  in  his  usual  health. 

Dr.  Garrod  relates  a  case  of  a  young  man  who  took  1  drachm  of 
Smyrna  opium  night  and  morning,  and  frequently  from  1  ounce  to  1|^ 
ounces  of  laudanum  in  addition. 

We  are  informed  of  an  instance  of  a  lady  advanced  to  her  threescore 
years  and  ten,  who,  from  fear  of  the  pains  of  death,  from  day  to  day 
kept  herself  under  the  influence  of  this  narcotic.  Such  was  the  morbid 
mental  influence  which  kept  her  unhappy  in  the  anticipation  of  a  result 
which  has  not  yet  occurred. 

The  moral  responsibility  connected  with  the  question  of  prescribing 
and  dispensing  opium,  may  be  greater  than  has  been  hitherto  acknowl- 
edged ;  and  the  few  remarks  here  presented  are  designed  to  awaken  an 
interest  among  those  who  by  position  and  pursuits  are  best  qualified  to 
exercise  a  wholesome  influence  upon  its  abuse. 

Who  would  sell  an  ounce  of  laudanum  to  an  applicant  whose  inten- 
tion to  commit  suicide  was  apparent  ?  And  yet  how  often  it  is  sold  to 
individuals,  who  are  only  protracting  their  suicide  by  the  demoralizing 
and  dissipating  habit  of  taking  it  in  smaller  and  gradually  increasing 
quantities. 
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Working  Formulas  from  the  Pharmacopceia. 

Acetum  Opii,  U.  S.  P. 

Powdered  opium,  ten  parts 10 

Nutmegs,  in  No.  30  powder,  three  parts      .        .        .         .        .  3 

Sugar,  twenty  parts      .........  20 

Diluted  acetic  acid,  a  sufficient  quantity 

To  make  one  hundred  parts .......     100 

Macerate  the  opium  and  nutmeg  in  50  parts  of  diluted  acetic  acid  for 
24  hours ;  put  the  mixture  into  a  conical  glass  percolator  and  return  the 
percolate  until  it  passes  clear.  Then  gradually  pour  on  diluted  acetic 
acid  until  80  parts  of  liquid  are  obtained ;  in  this  dissolve  the  sugar  by 
agitation,  without  heat,  and  strain. 

It  must  be  remembered  that  acetum  opium  has  now  only  10  per  cent, 
of  opium  in  its  composition,  and  the  dose  should  be  correspondingly 
larger  to  jjroduce  the  effects  of  a  dose  of  the  preparation  of  the  last 
edition  of  the  Pharmacopoeia. 

Tinctura  Opii,  U.  S.  P.    {Tincture  of  Opium.)    {Laudanum.) 

Powdered  opium,  ten  parts 10 

Water,  four  parts 4 

Alcohol,  four  parts 4 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  opium  in  a  mortar,  with  the  water,  previously  heated  to  the 
temperature  of  90°  C.  (194°  F.),  until  a  smooth  mixture  is  made,  and 
macerate  for  12  hours;  then  add  the  alcohol,  mix  thoroughly,  and 
transfer  the  whole  to  a  conical  percolator.  Return  to  the  percolator 
the  first  portion  of  percolate  until  it  becomes  clear,  and,  when  the  liquid 
ceases  to  drop,  gradually  pour  on  diluted  alcohol,  continuing  the  perco- 
lation until  100  parts  of  tincture  are  obtained. 

Some  pharmacists,  regarding  the  use  of  powdered  opium  as  an  unnec- 
essary expense,  make  use  of  the  unpowdered  drug,  making  an  assay  of 
it,  so  far  as  the  moisture  is  concerned,  and  add  an  additional  amount  to 
compensate  for  the  diiference  in  strength.  While  this  seems  reasonable, 
it  is,  nevertheless,  fallacious,  as  no  single  mass  of  opium  will  give  the 
average  of  an  entire  lot  or  case  of  opium ;  and  this,  as  well  as  the  free- 
dom from  moisture,  is  an  all-sufficient  reason  for  the  use  of  the  powdered 
drug  as  directed  in  the  Pharmacopoeia :  for  this  reason  the  editor  omits 
the  modified  formula  as  given  in  the  last  edition. 

Tinctura  Opii  Camphorata,  U.  S.  P.    {Camphorated  Tincture  of  Opium?) 

{Paregoric.) 

Powdered  opium,  four  parts 4 

Benzoic  acid,  four  parts .4 

Camphor,  four  parts 4 

Oil  of  anise,  four  parts 4 

Glycerin,  forty  parts 40 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 
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Add  900  parts  of  diluted  alcohol  to  the  other  ingredients  contained 
in  a  suitable  vessel,  and  macerate  for  7  days,  frequently  stirring ;  then 
filter  through  paper  in  a  well-covered  funnel,  and  pass  enough  diluted 
alcohol  through  the  filter  to  make  the  product  weigh  1000  parts. 

The  strength  of  this  is  almost  exactly  the  same  as  in  the  last  Phar- 
macopoeia— 1  grain  in  264  in  the  new,  and  1  in  269  in  the  old.  Honey 
has  been  substituted  by  glycerin. 

Tinctura  Opii  Deodorata,  U.  S.  P.     {Deodorized  Tincture  of  Opium) 

Powdered  opium,  ten  parts 10 

Ether,  twenty  parts 20 

Alcohol,  twenty  parts 20 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  opium  in  a  mortar  with  40  parts  of  water,  gradually  added, 
until  thoroughly  softened, and  macerate  for  12  hours;  then  express, and 
repeat  the  operation  twice,  using  the  same  quantity  of  water  each  time. 
Mix  the  expressed  liquids,  eva]3orate  the  mixture  to  20  parts,  and,  when 
it  has  cooled,  shake  it  repeatedly  with  the  ether  in  a  bottle.  When  the 
ethereal  solution  has  separated  by  standing,  pour  it  off,  and  evapo- 
rate the  remaining  liquid  until  all  traces  of  ether  have  disappeared. 
Mix  the  residue  with  50  parts  of  water,  and  filter  the  mixture  through 
paper.  AVhen  the  liquid  has  ceased  to  pass,  add  enough  water,  through 
the  filter,  to  make  the  filtered  liquid  weigh  80  parts.  Lastly,  add  the 
alcohol  and  mix  them. 

The  student  should  observe  that,  in  preparing  this  article,  the  alcohol 
is  never  brought  in  contact  with  the  opium,  and  thus  much  of  the  res- 
inous and  fatty  matter  of  the  oj^ium  is  left  behind ;  the  alcohol  only  is 
added  as  a  preservative. 

The  resinous  and  noxious  portions  of  opium  may  be  removed  by 
treatment  with  a  mixture  of  vaseline  and  spermaceti  being  added  to  the 
warm  decoction  of  opium.  As  these  chill,  the  odorous  and  resinous 
matters  are  gathered  together  and  solidify  with  the  fatty  matters,  and  no 
evaporation  is  requisite. 

Tinctura  Opii  Acetata.     (Acetated  Tincture  of  Opium.) 

Take  of  Opium,  dried,  and  in  a  moderately  fine 

powder 2  troj^ounces. 

Vinegar 12  fluidounces. 

Alcohol  ........  8  fluidounces. 

Rub  the  opium  with  the  vinegar ;  then  add  the  alcohol,  and,  having 
macerated  for  7  days,  express  and  filter  through  paper. 

Vinum  Opii,  U.  S.  P.     (  Wine  of  Opium.) 

Powdered  opium,  ten  parts 10 

Cinnamon,  in  No.  60  powder,  one  part  .         .         .         .         .         .1 

Cloves,  in  No.  30  powder,  one  part 1 

Stronger  white  wdne,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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To  the  mixed  powders  add  90  parts  of  stronger  white  wine,  and 
macerate  the  mixture  for  7  days,  with  occasional  agitation  ;  then  trans- 
fer it  to  a  cylindrical  percolator,  and  gradually  pour  enough  stronger 
white  wine  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 

Confection  of  Opium. 

Take  of  Opium  in  fine  powder  .....  270  grains. 

Aromatic  powder 6  troyounces. 

Clarified  honey 14        " 

Rub  the  opium  with  the  aromatic  powder ;  then  add  the  honey  and 
beat  the  whole  together  until  thoroughly  mixed.  This  preparation  enters 
into  a  popular  remedy  for  chills  under  the  name  of  Venice  treacle, 
which  is  so  obsolete  a  title  that  many  are  entirely  ignorant  of  what  is 
meant. 


CHAPTER    IX. 

LINIMENTA.     {LINIMENTS.) 

THESE  are  fluid  or  semifluid  preparations  designed  to  be  rubbed 
upon  the  surface,  and  either  covered  by  lint  or  rubbed  till  partially 
absorbed. 

The  following  syllabi  exhibit   their  composition  : 

Syllabus  of  Liniments. 

(The  unofRcinal  are  printed  in  italics.) 

Linimentum  Aconiti.  Aconite  root,  ^^viij,  glycerin,  f^j,  alcohol  q.  s.  to  ^viij  ;  exhaust 
and  evaporate.     Stimulating,  anodyne  attending  nervous  sensibility. 

Linimentum  ammonise.  Water  of  ammonia,  30  parts,  cotton-seed  oil,  70  parts.  Rube- 
facient, stimulating. 

Linimentum  belladonnse.  Fluid  extract  belladonna,  95  parts,  camphor,  5  parts.  Ano- 
dyne. 

Linimentum  calcis.     Solution  of  lime,  cotton-seed  oil,  of  each,  50  parts.     Healing. 

Linimentum  camphora.  Camphor,  20  parts,  cotton-seed  oil,  80  parts.  Stimulating 
discutient. 

Linimentum  cantharidis.  Pulv.  cantharidis,  15  parts,  oil  of  turpentine,  q.  s.  to  100 
parts.     Powerfully  rubefacient. 

Linimentum  chloroformi.  Commercial  chloroform,  40  parts,  soap  liniment,  60  parts. 
Stimulating  vesicant. 

Linimentum  plumbi  sub.  acet.  Liq.  plumbi  sub.  acet.,  40  parts,  cotton-seed  oil,  60  parts. 
Sedative. 

Linimentum  saponis.  Soap,  10  parts,  camphor,  5  parts,  oil  rosemary,  1  part,  alcohol,  70 
parts,  water,  to  make  100  parts.     Stimulating. 

Linimentum  sinapis  comp.  Vol.  oil  mustard,  3  parts,  extract  mezereum,  2  parts,  cam- 
phor, 6  parts,  castor  oil,  15  parts,  alcohol,  to  make  100  parts.     Stimulating. 

Linimentum  terebinthina.  Resin  cerate,  65  parts,  oil  of  turpentine,  35  parts.  Stimu- 
lating. 

REMARKS    ON    THE    LINIMENTS. 

Volatile  liniment  is  a  powerful  stimulant,  much  used  as  a  counter 
irritant  in  sore  throats  and  rheumatism ;  it  is  now  directed  to  be  made 
with  cotton-seed  oil,  which  is  claimed  to  be  better  than  if  olive  oil  is 
employed,  as  the  latter  forms  too  thick  a  liniment. 
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Lime  liniment  is  one  of  the  most  useful  preparations  that  can  be  em- 
ployed in  recent  burns  and  scalds. 

Soap  liniment  is  used  for  the  same  purposes  as  volatile  liniment,  but 
is  much  less  active  and  can  be  washed  oiF  more  easily. 

Opodeldoc  is  a  liniment  but  little  used  now.  It  is  made  with  animal 
oil,  soap,  and  its  alcoholic  solution  hardens  on  cooling.  It  forms  an 
admirable  vehicle  for  iodide  of  potassium  or  other  substances  which  it  is 
desirable  to  apply  by  friction. 

Liniment  of  Spanish  flies  is  usually  applied  as  a  counter-irritant  and 
rubefacient ;  it  will  vesicate  if  applied  upon  lint  and  covered  with  an 
impervious  tissue. 

Camphor  liniment  is  well  adapted  for  a  vehicle  for  stimulating  lini- 
ments ;  it  is  made  very  readily  by  reducing  the  camphor  to  powder  with 
a  small  quantity  of  ether,  and  when  thus  divided  a  little  more  ether  is 
added,  which  forms  it  to  a  pasty  consistence,  when  it  will  mix  with 
great  readiness  with  the  oil.  A  slight  exposure  to  the  air  in  a  shallow 
vessel  removes  every  trace  of  ether. 

Liniment  of  turpentine  is  used  for  the  same  purposes  as  lime  lini- 
ment, but  is  more  stimulating  and  less  desirable  in  many  cases. 

Working  Formulas  for  the  Liniments. 
lAnimentum  Aconiti.     (^Aconite  Liniment.) 

Take  of  Aconite  root,  in  fine  powder      .        .    8  troyounces. 

Glycerin 1  fluidounce. 

Alcohol A  sufficient  quantity. 

Moisten  the  powder  with  4  fluidounces  of  alcohol  and  let  it  macerate 
for  24  hours,  then  pack  it  in  a  conical  percolator,  and  gradually  pour 
alcohol  upon  it  until  2  pints  of  tincture  have  been  obtained.  Distil  off 
1\  pints  of  alcohol,  and  evaporate  the  remainder  until  it  measures  7 
fluidounces ;  to  this  add  the  glycerin  and  mix  thoroughly. 

This  liniment  is  designed  to  supply  the  place  of  ointment  of  aconitine, 
and  is  best  used  by  saturating  a  piece  of  lint  of  the  desired  size  with 
the  liniment,  and,  after  applying  it  to  the  part  affected,  covering  it  with 
a  piece  of  oiled  silk  a  little  larger  than  the  lint.  It  must  be  used  with 
care,  and  not  over  an  abraded  surface. 

This  liniment  was  dismissed  from  the  Pharmacopoeia  of  1880,  but  it 
is  worthy  of  a  place  among  the  formulas  for  liniments. 

lAnimentum  Ammonice,  U.  S.  P.     {^Ammonia  Liniment.) 

Water  of  ammonia,  thirty  parts     .         .'        .         .         .         .         .30 
Cotton-seed  oil,  seventy  parts 70 

Mix  them. 

Linimentmn  Belladonnce,  U.  S.  P.     {Belladonna  Liniment.) 

Fluid  extract  of  belladonna,  ninety-five  parts     ....       95 
Camphor,  five  parts 5 

To  make  one  hundred  parts 100 

Dissolve  the  camphor  in  the  fluid  extract. 
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Linimentum  Calcis,  U.  S.  P.     {Lime  Liniment.) 

Solution  of  lime, 

Cotton-seed  oil,  each,  fifty  parts 50 

To  make  one  hundred  parts 100 

Mix  them. 

Linimentum  Camphone,  U.  S.  P.     {Camphor  Liniment.) 

Camphor,  twenty  parts 20 

Cotton-seed  oil,  eighty  parts 80 

To  make  one  hundred  parts 100 

Dissolve  the  camphor  in  the  oil. 

Linimentum  Cantharidis,  U.  S.  P.     {Cantharides  Liniment) 

Cantharides,  in  No.  60  powder,  fifteen  parts        .        .        .        .15 
Oil  of  turpentine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Digest  the  cantharides  with  100  parts  of  oil  of  turpentine,  in  a  closed 
vessel,  hj  means  of  a  water-bath,  for  3  hours;  then  strain  and  add 
enough  oil  of  turpentine  through  the  strainer  to  make  the  liniment 
weigh  100  parts. 

Linimentum  Chloroformi,  U.  S.  P.     {Chloroform  Liniment.) 

Commercial  chloroform,  forty  parts 40 

Soap  liniment,  sixty  parts 60 

To  make  one  hundred  parts 100 

Mix  them. 

Linimentum  Plumbi  Subacetatis,  U.  S.  P.     {Liniment  of  Subacetate  of 

Lead.) 

Solution  of  subacetate  of  lead,  forty  parts 40 

Cotton-seed  oil,  sixty  parts 60        . 

To  make  one  hundred  parts 100 

Mix  them. 

Linimentum  Saponis,  U.  S.  P.     {Soap  Liniment.) 

Soap,  in  shavings,  ten  parts  ........       10 

Camphor,  five  parts        . 5 

Oil  of  rosemary,  one  part 1 

Alcohol,  seventy  parts ,        .70 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Digest  the  soap  in  14  parts  of  water  until  it  is  dissolved ;  dissolve 
the  camphor  and  oil  in  the  alcohol ;  mix  the  solutions^  and  filter  through 
paper,  adding  enough  water  through  the  filter  to  make  the  liniment 
weigh  100  parts. 

lAnimentum  Sinapis  Compositum,  U.  S.  P.      [Compound  Liniment  of 

Mustard.) 

Volatile  oil  of  mustard,  three  parts 3 

Extract  of  mezereum,  two  parts 2 

Camphor,  six  parts 6 

Castor  oil,  fifteen  parts .         .15 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Dissolve  the  extract  of  mezereum  and  the  camphor  in  70  parts  of 
alcohol ;  then  add  the  oil  of  mustard  and  the  castor  oil,  and  finally 
enough  alcohol  to  make  the  product  weigh  100  parts. 

lAnimentum  Terebinthince,  U.  S.  P.     [Turpentine  Liniment.) 

Resin  cerate,  sixty-five  parts 65 

Oil  of  turpentine,  thirty-five  parts 35 

Add  the  oil  to  the  cerate  previously  melted,  and  mix  them  thor- 
oughly. 

Unofficinal  Liniments. 

Limmentum  Ammonice  Camphoratum. 

Take  of  Camphor  liniment 2  parts. 

Water  of  ammonia 1  part. 

Mix. 

An  improvement  on  volatile  liniment,  having  the  additional  advan- 
tage of  camphor. 

Liniment  prescribed  in  Catarrhcd  Croup. 

Take  of  Camphor ^ij,  gij. 

Oil  of  turpentine f^j. 

Make  a  solution. 

Liniment  of  Tannin. 

Take  of  Tannic  acid gj. 

Glycerin fgj. 

Make  a  solution. 

This  is  adapted  to  the  treatment  of  sore  nipples  and  engorgements  of 
the  neck  of  the  uterus ;  it  may  be  diluted  with  water  at  pleasure. 

lAnimentum  Plumbi  Subacetatis. 

Take  of  Solution  of  subacetate  of  lead, 

Glycerin,  of  each fgj. 

Mix. 


UNOFFICINAL    LINIMENTS. 


811 


This  is  designed  to  enable  the  physician  to  apply  subacetate  of  loud 
in  a  concentrated  form,  and  to  facilitate  its  dilution  with  neutral  liquids 
without  its  becoming  so  readily  decomposed. 

lAnimentum  Hyperici.     (Red  Oil.) 


Take  of  Flower  of  hypericum  (fresh) 
Olive  oil   . 


A  convenient  quantity. 
Sufficient  to  cover  it. 


Macerate  in  the  sun  for  14  days,  express  and  strain. 
A  well-known  and  popular  application  to  recent  bruises  and  sprains. 
The  flowers  of  hypericum  (St.  John's  wort)  are  also  used  internally 
in  the  form  of  tincture  and  infusion. 


Milk  of  Roses  for  Chapped  Hands,  etc 


Take  of  Almonds,  blanched 
Rose-water 
White  wax . 
Almond  oil 
White  Castile  soap 
Honey 
Cologne 

Oil  of  bitter  almond 
Oil  of  rose  geranium 
Glycerin 


f.?vnj. 
Sij. 

fSJ. . 

gtt.  iv. 
gtt.  V. 

fgss. 


Blanch  the  almonds  and  beat  to  a  paste,  adding  the  rose-water ;  heat 
this  to  about  212°,  and  incorporate  with  the  white  wax,  almond  oil,  and 
soap,  melted  together ;  then  add  the  other  ingredients. 

Directions. — After  washing  the  hands  with  warm  water  and  Castile 
or  palm  soap,  apply  the  milk  of  roses,  rubbing  it  thoroughly  in,  then 
wipe  the  hands  with  a  dry  towel. 


Arnica  Liniment.     ( Glycerole  of  Arnica.) 

Take  of  Arnica  flowers,  bruised 4  ounces. 

Glycerin 1  pound. 

Digest   at  a  moderate   temperature   on  a  water-bath,  express   and 
strain. 

lAnimentum  Sulphuris. 

Take  of  Sulphur,  prsecip., 
Almond  oil, 
Lime-water. 

Triturate  the  sulphur  with  the  oil,  and  add  lime-water  in  slight  ex- 
cess ;  shake  it  thoroughly  together,  and  dispense  in  a  wide-mouth  vial. 
This  is  designed  as  an  improvement  on  sulphur  ointment. 


Glycerin  Lotion. 

Take  of  Eose-water . 

Quince  seed 

Macerate,  strain,  and  add — 

Glycerin 1  ib 


1  pint. 

2  drachms. 
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This  is  an  elegant  application  to  chapped  hands,  and  may  do  very 
well  for  a  hair  dressing.  Orange-flower  water  or  other  aqueous  perfume 
may  be  substituted  for  rose-water. 

Liniment  of  Iodide  of  Potassium. 

Take  of  Common  soap §j,  3vj. 

Alcohol f5viijss. 

Iodide  of  potassium Siss. 

Water f^iss. 

Oil  of  garden  lavender 3ss. 

Dissolve  the  soap  in  the  alcohol  by  means  of  a  gentle  heat,  and  filter 
if  it  is  not  perfectly  transparent ;  then  add  the  oil  of  lavender  and  the 
iodide  of  potassium  dissolved  in  the  water,  mix,  and  bottle  while  warm. 

The  strength  of  this  liniment  is  about  1  drachm  to  the  ounce. 

Gelatinized  Chloroform. 

Take  of  Chloroform, 

White  of  egg,  each f^vj. 

Put  them  into  a  wide-mouth  two-ounce  vial,  shake  it,  and  allow  it  to 
stand  for  3  hours. 

This  is  applied  as  a  local  anaesthetic  with  remarkable  success. 


CHAPTEE    X. 

SPECIES,  POWDERS,  AND  TRITURATIONS. 

SPECIES  are  mixtures  of  vegetable  substances,  cut  or  bruised,  and 
designed  for  use  in  the  preparation  of  extemporaneous  infusions ; 
and  are  favorite  remedies  with  the  Germans.  After  the  articles  have 
been  concised  the  little  dust  which  results  is  separated  by  sifting.  One 
of  the  most  elegant  of  these,  which  has  acquired  considerable  reputation 
as  a  substitute  for  many  of  the  ordinary  combinations  containing  senna, 
is  the  following : — 

Species  Laxantes  St.  Germain,  Ph.  Gr. 

Take  of  Senna,  previously  digested  in  alcohol  and  dried  4  ounces. 

Elder  flowers 2i      " 

Fennel  seeds, 

Aniseed,  of  each 10  drachms. 

Cream  of  tartar 6         " 

Mix,  and  divide  into  papers  containing  5  drachms. 

Directions. — Infuse  the  contents  of  one  package  in  half  a  pint  of 
boiling  water,  strain,  and  take  at  a  dose. 

The  treatment  of  senna  with  strong  alcohol  deprives  it  of  odorous 
principles  without  materially  impairing  its  cathartic  properties. 
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Sjjcci'-s  /'cc/nrdfc-s,  I'll.  dv.     { I 'ichndl  Tki.)     {Hpecks  o/l  lujuisum 
l^dcioraltH.)     (  llriiAllluv.) 

'J'liko  oi'  Miusliiiiiillow  root,  cut,  ei^^ht  purls  .         .         .         .         .8 

I'nclcd  liijiiorice-root,  cut,  three  piirtH       .  .         .3 

FloreiitiiH;  orri.s,  cut,  one  part  ......     1 

(Jolt's-foot,  cut,  lour  parts .         .         .         .  .         .4 

Coiuniou  niuUeiu  llowcrs,  cut. 

Star  anise,  bruised,  each,  two  parts  .         .         .         .         .     li 

]\Iix  tlicm. 

Species  Pectoralcs  cum  Fructibux.     [l^cdord.i  Tra  irit/i  FraiU.) 
(Brustthee  mil  Fnlc/dcn.) 

Take  of  I'cctoral  tea,  sixteen  parts IG 

St.  .John's  bread,  cut,  six  parts         .....  0 

I'earl  barley,  four  parts    .......  4 

Figs,  cut,  three  parts 3 

Mix  them. 

Gerhard's  Tonic  Tea. 

Take  of  Gentian h  troyounce. 

Rhul)arb  ........     1  dracbm. 

Ginger 2  drachms. 

Bruise  them  thoroughly,  mix  them,  and  add — 

Bicarbonate  of  soda 1  drachm. 

Direcfions. — Infuse  in  a  pint  of  boiling  Avater,  and  give  a  ■wine- 
glassful  3  times  a  day. 

Anthelmintic  Species. —  Worm  Tea. 

Take  of  SpigeHa \  troyounce. 

Manna  ........  i  " 

Senna 2  drachms. 

Fennel 1  drachm. 

Contuse  the  spigelia,  and  mix  it  Avith  the  other  ingredients. 

Directions. — Infuse  in  a  pint  of  boiling  AA^ater,  and  giA^e  a  child  tAvo 
years  old  or  upAvard  half  a  teacupful,  Avarm,  morning,  noon,  and  night, 
before  eating. 

POAArDERS. 

PoA\'ders,  as  a  (>lass  of  remedies,  j^ossess  the  adA'antage,  Avhen  skilfully 
prejxired,  of  uniting  all  the  proximate  principles  of  the  plant,  in  their 
natural  condition,  and  may  be  administered  Avithout  the  inter\'ention  of 
any  menstruum.  They  may  be  used  in  bulk,  taken  into  the  mouth 
Avith  AA^ater  or  some  viscid  liquid ;  or  may  be  made  into  pills ;  or  sus- 
pended in  liqnids  in  the  form  of  mixtures. 

The  disadvantages  attendant  upon  their  use  are  these  :  They  are 
frequently  too  bidky  for  conA'enienee,  the  dose  being  so  large  as  to  be 
repulsiA'e  to  the  patient,  A'egetable  poAvders  generally  containing  a  con- 
siderable portion  of  inert  ligneous  matter ;  many  of  them  are  liable  to 
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undergo  an  unfavorable  change  by  exposure  to  the  influence  of  the 
atmosphere,  especially  when  it  is  charged  Avith  moisture,  and  they  are 
liable  to  be  injured  by  light.  Vegetable  powders  are  also  subject  to 
adulteration,  the  detection  of  which  is  difficult. 

Except  in  the  few  cases,  such  as  opium  and  cinchona  bark,  where  we 
may  isolate  the  active  principle,  and  ascertain  the  proportion  contained 
in  a  given  sample,  it  is  difficult  to  judge  with  certainty  of  the  quality 
of  a  powdered  drug ;  the  best  safeguard  of  the  physician  against  fraud 
or  the  effects  of  carelessness,  where  the  vegetable  powders  are  concerned, 
is  to  buy  them  of  careful  and  conscientious  druggists,  who  either  powder 
them  or  exercise  a  strict  supervision  over  the  jarocess  as  conducted  by 
the  drug-grinder. 

The  fineness  of  poAvders  affects  their  color,  as  is  manifest  in  the  case 
of  white  saline  substances,  which  becomes  whiter  by  long  trituration. 


"Laetinated"  Powders. 

In  order  to  render  soft  or  semifluid  preparations,  especially  oleo-resins, 
suitable  for  use  in  the  form  of  powder,  they  are  variously  combined  with 
dry  and  bulky  substances,  such  as  magnesia,  sugar,  and,  preferably, 
lactin  (sugar  of  milk).  The  hardness  of  lactin,  and  its  comparative 
insolubility  and  inertness,  adapt  it  to  the  very  thorough  division  and 
dilution  of  substances  triturated  with  it.  Some  pharmacists  of  the  "  Eclec- 
tic" school  have  adopted  the  form  of  powders  for  their  so-called 
"  concentrated  remedies,"  which  are  prepared  by  an  alcoholic  menstruum 
from  the  drug,  evaporated  to  an  oleo-resinous  consistence,  and  then 
incorporated  with  a  dry  and  bulky  powder,  perhaps,  in  most  instances, 
lactin.  The  advantages  claimed  for  this  method  are  that,  while  it  con- 
verts inconvenient  fluid  or  semifluid  preparations  into  the  eligible  form 
of  powders,  it  has  little  or  no  effect  upon  their  composition  or  properties, 
except  to  increase  their  activity,  by  dividing  and  diffusing  them  in  the 
stomach,  at  the  same  time  diminishing  their  direct  local  efffect  upon  that 
organ.  These  lactinated  powders  are,  moreover,  freely  miscible  with 
water,  and  much  more  easily  dispensed  than  the  isolated  remedies  from 
which  prepared.  They  should  be  kept  in  dry  and  well-secured  vials, 
and  this  form  of  preparation  should  be  limited  to  articles  not  deliquescent 
in  their  nature,  and  such  as  are  soluble  in  an  alcoholic  or  ethereal  men- 
struum, so  that  they  may  be  readily  incorporated  with  the  lactin,  without 
dissolving  it,  and  that  the  menstruum  may  rapidly  evaporate  without 
too  much  heat. 

These  lactinated  preparations  are  made  by  incorporating  with  the 
concentrated  remedy,  1,  2,  5,  or  10  parts  of  the  dry  powder,  and  the 
degree  of  this  dilution  sliould  be  invariably  stated  in  the  label,  together 
with  the  dose.  With  this  precaution,  they  may  serve  a  useful  purpose 
in  practice. 

In  the  chapter  on  Drying  and  Powdering  Drugs,  etc.,  some  general 
views  are  given  on  the  ability  of  this  form  of  preparation ;  but  it  yet 
remains  to  point  out  in  a  particular  manner  the  uses  of  powders  in  ex- 
temporaneous prescribing. 
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1.  Tlie  hind  of  Substances  Adapted  to  this  Form  of  Prescriptioa. 

a.  Those  medicines  which  are  insohible:  as  calomel,  phosphate  of  lime, 

subnitrate  of  bismuth,  snbearbonate  of  iron,  matj;n('sia,  etc, 

b.  Drugs  possessing,  in  the  natural  condition,  ])eculiar  ])roperties,  differing 

from  those  which  are  artificially  prepared  from  them :  as  cinchona, 
colomba,  etc. 

c.  Those  which,  in  solution,  would  possess  more  nauseous  or  bitter  ])i-op- 

erties  than  in  their  undissolved,  finely-powdered  conditir)ii  :  as 
sulphate  of  quinine,  kino,  catechu,  etc.  They  are,  for  the  most 
part,  best  suited  for  making  into  pills. 

d.  Those  which,  combined  in  a  liquid  form,  would  be  chemically  in- 

compatible. 

e.  The  extracts  and  blue   mass,  when   dry  enough  to  be  reduced  to 

powder. 

2.   The  hind  of  Substances  Unsuited  to  this  Form. 

a.  Deliquescent  substances :    as  carb.  potass.,  unless  with  special  pre- 

cautions. 

b.  Substances  containing  a  large  amount  of  water  of  crystallization 

(unless  dried)  :  as  carbonate  of  sodium. 

c.  Substances,  the  active  principles  of  which  are  very  volatile :  as  vale- 

rian and  asafoetida,  unless  dispensed  in  bottles. 

d.  Substances  physically  unsuited  to  mechanical  division :   as  camphor 

and  guaiacum,  unless  with  certain  precautions. 

e.  Blue  mass,  and  the  extracts  in  their  usual  condition,  although  the 

former,  and  some  of  the  latter,  are  very  convenient  in  the  form  of 
powder. 

Powders  may  be  prescribed  suspended  in  the  form  of  mixture  or 
draught,  always  directing  the  bottle  to  be  shaken  before  pouring  out 
the  dose ;  or  in  pill,  if  their  dose  is  small.  They  are  usually  prescribed 
in  papers  (chartulas),  each  containing  a  dose,  or  in  a  single  large  package, 
the  dose  being  indicated  in  the  directions  by  some  familiar  standard  of 
measurement. 

Soluble  substances,  prescribed  in  powder,  may  be  directed  to  be  dis- 
solved in  water,  and  the  solution  taken  in  appropriate  doses,  so  as  to 
save  expense  to  the  patient,  or  to  have  the  medicine  in  a  more  portable 
form,  as  in  travelling.  This,  however,  is  apt  to  lead  to  mistakes  unless 
accompanied  by  very  specific  directions.  Seidlitz,  soda,  and  citric  fever 
powders  are  elegant  forms  for  giving  single  doses  of  soluble  salts. 

When  the  dose  of  an  insoluble  powder  is  large,  as  in  the  case  of  mag- 
nesia, or  of  phosphate  of  calcium,  and  it  is  to  be  mixed  by  the  patient 
or  attendant,  it  is  well  to  direct  the  particular  mode  of  suspending  it  in 
water.     The  directions  for  magnesia  are  as  follows : — 

Put  the  requisite  quantity  of  clear  and  cold  water  (not  too  much)  in 
a  clean  glass,  and  drop  into  it  from  the  blade  of  a  knife  or  spoon,  the 
required  dose ;  allow  it  gradually  to  mix  with  the  water  and  subside, 
after  which  stir  it  up  and  drink  immediately.  This  will  be  found  more 
satisfactory  than  to  pour  the  water  upon  the  dry  powder  in  the  bottom 
of  the  glass. 
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Powders  which  are  viscid  and  slightly  soluble  are,  generally,  more 
disagreeable  than  those  Avhich  are  not.  Rhubarb  is  much  less  pleasant 
to  take  in  fine  powder  than  when  chipped  into  very  small  shavings  or 
grated,  and  suspended  through  a  glass  of  water. 

Some  viscid  vehicle  seems  quite  necessary  to  heavy  powders  like  cal- 
omel, or  mercury  with  chalk,  as  by  sinking  to  the  bottom  of  the  spoon 
from  which  administered,  these  are  liable  to  miss  of  being  swallowed. 

With  medicines  prescribed  in  the  form  of  powders,  there  is  no  occa- 
sion for  the  use  of  excipients,  as  they  are  not,  strictly  speaking,  incor- 
porated together.  ^Vhere  the  dose  is  small,  however,  an  additional 
substance  may  be  directed  for  the  purpose  of  dilution,  such  as  sugar, 
or  a  mixture  of  sugar  and  gum,  or  liquorice,  or  arrowroot  fecula.  In 
Castillon's  powders,  an  antacid  and  astringent,  calculated  to  act  as  a 
remedy  for  the  diseased  condition,  are  combined  with  appropriate  nutri- 
tious ingredients. 

In  Dover's  j^owder  we  have  an  inst&,nce'of  a  diluent  being  made  to 
subserve  an  important  mechanical  end ;  and  it  is  not  unusual  for  I3hy- 
sicians  to  combine  sugar  of  milk  with  powders  in  prescription  for  a  like 
purpose,  directing  long  trituration ;  calomel  is  said  by  this  means  to 
acquire  increased  efficiency  where  a  rapid  and  constitutional  effect  is 
desired.  Although  the  assertions  of  homoeopathists  in  regard  to  the 
virtues  of  trituration  are  absurd,  yet  it  is  quite  possible  that,  in  a  case 
like  that  of  calomel,  long  attrition  with  a  hard  substance,  in  contact 
with  the  atmosphere,  may  produce  chemical,  as  well  as  physical,  changes 
of  importance. 

The  use  of  adjuvants  and  correctives  is  appropriate  in  the  case  of 
powders  equally  with  other  classes  of  remedies ;  and,  by  reference  to 
the  prescriptions  appended,  it  will  be  observed  that  they  are  very  com- 
monly added. 

When  dispensing  powders  which  contain  volatile  or  deliquescent 
ingredients,  if  they  are  directed  to  be  divided  into  doses,  the  paj)ers 
should  be  wrapped  in  tin  foil  or  paraffin  paper,  which  prevents  loss  of 
the  volatile  portion  or  the  absorption  of  moisture.  If,  however,  the 
powder  is  not  to  be  divided,  then  it  should  be  dispensed  in  glass  vials 
well  stopped.  Sometimes  a  prescription  directs  several  salts  to  be  mixed 
together,  which,  reacting  together,  give  rise  to  other  salts,  and,  holding 
less  water  in  then'  composition,  deliquesce  and  give  considerable  annoy- 
ance ;  this  result  can  be  prevented  by  using  equivalent  amounts  of  the 
salts  deprived  of  their  water  of  crystallization ;  by  this  means  the 
intention  of  the  prescriber  is  carried  out,  and  the  annoyance  usually 
attendant  on  these  prescriptions  is  avoided. 

When  active  remedies  are  prescribed  in  the  form  of  powders,  the 
diluent  should  be  weighed  first  and  a  small  portion  of  it  thrown  into 
the  mortar  and  triturated  till  quite  finely  powdered ;  this  will  prevent  the 
active  remedy  from  adhering  to  the  mortar ;  then  the  active  ingredient, 
which  should  be  well  mixed,  and  the  remainder  of  the  diluent  added 
and  the  trituration  continued  till  a  powder  of  proper  fineness  is  obtained. 

The  accurate  division  of  powders  is  facilitated  by  having  a  glass  tile 
ruled  into  squares  of  J  of  an  inch ;  the  powder,  being  uniformly  dis- 
tributed over  the  surface  of  as  many  squares  as  there  are  powders  to  be 
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made,  can  be  readily  divided  with  great  exactness  by  following  the  lines 
ruled,  with  the  spatula,  in  making  the  division. 

Medicines  adajjted  to  the  form  of  Powder. 

Insoluble  Mineral  Substances,  Vegetable  Products,  and  some  Soluble 

Substances. 


Insoluble  ;  too  large  Doses  for  Pills. 
Carbo  ligni. 
Magnesia. 
Calcii  phospli. 
Potass,  bitart. 
Sulphur  sublitn, 
Creta  ppt. 
Ferri  subcarb. 
Ferii  phosph.,  and  others. 
Vegetable  Powders :  — 

Powd.  cinchona. 
Powd.  colomba. 
Powd.  gentian. 
Powd.  rhubarb  (coarse). 
Powd.  jalap. 
Powd.  cubebs. 
Powd.  senna, 
and  others. 


In  certain  Combinations,  and  when  Pills  are 
objected  to. 
Powd.  pil.  hydrarg. 
Powd.  hydrarg.  cum  creta. 
Powd.  ext.  coloc.  comjj. 
Powd.  opium. 
Powd.  digitalis. 
Powd.  nux  vom. 
Powd.  kino. 
Powd.  acid,  tannic. 
Powd.  acid,  gallic. 
Powd.  acid,  potas.  nit. 
Opium  alkaloids. 
Cinchona  alkaloids. 
Subnit.  bismuth. 
Calomel, 

and  many  others. 


Diluents  for  Substances  prescribed  in  Form  of  Powders, 


Sugar. 
Lactin. 
Mannite. 
Powd.  acacia. 
Powd.  cinnamon. 


Aromatic  powder. 
Powd.  ext.  liquorice. 
Powd.  tragacanth. 
Powd.  elm  bark, 
and  others. 


Nauseating  powders  are  easily  administered  in  wafer  capsules.  The 
sheet-wafer  comes  punched  into  concave  surfaces,  which,  when  moistened 
and  pressed  together  so  as  to  inclose  the  powder,  forms  an  elegant  mode 
of  administering  disagreeable  powders.  When  taken  it  is  only  necessary 
to  immerse  in  water  for  a  second,  when  it  can  be  swallowed  without  any 
inconvenience.  The  ordinary  morphine  bottle  makes  an  excellent  sub- 
stitute for  the  costly  French  machine  for  making  cachets  de  pain.  By 
laying  the  wafer  over  the  mouth,  and  drawing  a  moistened  camel-hau' 
pencil  around  the  rim,  and  then  having  placed  the  powder  in  position 
lay  another  wafer  on  top,  and  by  quickly  pressing  the  two  surfaces 
together  the  wafer  is  sealed. 


Syllabus  of  Powders  of  the  U.  S.  Pharmacopceia. 

Pulvis  antimonialis.     Oxide  of  antimony,  33  parts,  precipitated  phosphate  of  calcium, 

67  parts.     Diaphoretic,  sedative. 
Pulvis  aromaticus.     Cinnamon,  ginger,  No.  60  powder,  each,  35  parts,  cardamom  and 

nutmeg,  in  No.  20  powder,  each,  15  parts.     Adjuvant. 
Pulvis  cretse  compositus.     Prepared  chalk,  30  parts,  acacia,  in  fine  powder,  20  parts, 

sugar,  in  fine  powder,  50  parts.     Absorbent,  astringent. 
Pulvis  efFervescens  compositus.     Bicarbonate  of  sodium,  480  grs.,  tartrate  of  sodium 

and  potassium,  1440  grs.,  tartaric  acid,  420  grs.,  making  12  powders.     Aperient. 
Pulvis  giycyrrhizee  compositus.     Senna,  18  parts,  glycyrrhiza,  16  parts,  fennel  powder, 

8  partSj  washed  sulphur,  8  parts,  sugar,  in  powder,  50  parts.     Laxative. 
Pulvis  ipecacuanhae  et  opii.     Ipecac,  opium,  each,  in  powder,  10  parts,  sugar  of  milk, 

80  parts.     Diaphoretic. 

52 
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Pulvis  jalapse  compositus.     Jalap,  in  No.  60  powder,  35  parts,  bitartrate  of  potassium, 

00  parts.     Cathartic. 
Pulvis  morpliinse  compositus  (Tully's  powder).     Morphinse  sulph.,  1  part,  camphor, 

20  parts,  liquorice,  in  No.  60  powder,  20  parts,  precip.  carb.  calc,  20  parts,  alcohol, 

q.  s.     Anodyne. 
Pulvis  rhei  compositus.     Khubarb,  in  No.  60  powder,  25  parts,  magnesia,  65  parts, 

ginger,  in  No.  60  powder,  10  parts.     Antacid,  aperient. 

Working  Formulas  from  the  Pharmacopceia. 
Pulvis  Antimonialis,  U.  S.  P.     {Antimonial  Powder.     James'  Powder.) 


Oxide  of  antimony,  thirty-three  parts 

Precipitated  phosphate  of  calcium,  sixty-seven  parts 


To  make  one  hundred  parts 

Mix  them  intimately. 

Pulvis  Aromaticus,  U.  S.  P.     {Aromatic  Powder.) 

Cinnamon,  in  No.  60  powder,  thirtj'-five  parts     .... 

Ginger,  in  No.  60  powder,  thirty-five  parts 

Cardamom,  deprived  of  the  capsules  and  crushed,  fifteen  parts 
Nutmeg,  in  No.  20  powder,  fifteen  parts 

To  make  one  hundred  parts  . 


33 

67 

100 


35 
35 
15 
15 

100 


Rub  the  cardamom  and  nutmeg  with  a  portion  of  the  cinnamon,  until 
reduced  to  a  fine  powder ;  then  add  the  remainder  of  the  cinnamon  and 
the  ginger,  and  rub  them  together  until  they  are  thoroughly  mixed. 


Pulvis  Oretce  Compositus,  U.  S.  P. 


Prepared  chalk,  thirty  parts 
Acacia,  in  fine  powder,  twenty  parts 
Sugar,  in  fine  powder,  fifty  parts 


To  make  one  hundred  parts 
Mix  intimately. 


30 
20 
50 

100 


Pulvis  Oretce  Aromaticus,  Ph.  Br. 


Take  of  Cinnamon  bark,  in  powder     . 

4  oz 

Nutmeg,  in  powder, 

Saffron,  in  powder,  each 

3    " 

Cloves,  in  powder    .... 

.       .         U " 

Cardamom  seeds,  in  powder  . 

1  " 

Kefined  sugar,  in  powder 

25    " 

Prepared  chalk         .... 

11    " 

Mix  them  thoroughly,  pass  the  powder  through  a  fine  sieve,  and  finally 
rub  it  lightly  in  a  mortar.     Keep  it  in  a  stoppered  bottle. 

This  preparation  is  extensively  used  in  England  and  also  prescribed 
occasionally  by  American  physicians.  The  addition  of  the  aromatics 
render  it  a  pleasant  and  effective  remedy  in  diarrhoea.  The  dose  is  from 
30  to  60  grains.  It  is  frequently  combined  with  opium  in  the  propor- 
tion of  1  grain  of  opium  to  39  of  this  powder,  and  then  constitutes  the 
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pulvis  cretse  aromaticus  cum  opii  of  the  British  Pharmacojjoeia.     The 
dose  of  this  preparation  being  from  10  to  20  grains. 

Pulvis  Effervescens  ComposifMS,  U.  S.  P.     (Compound  Effervescing 

Powder.) 

(Pulveres  Effervescentes  Aperientes,  Pharm.,  1870.     /Seidlitz  Powder.) 

Grains.   Grammes. 
Bicarbonate  of  sodium,  in  fine  powder,  four  hundred 

and  eiglity  grains       .......  480     31.00 

Tartrate  of  potassium  and  sodium,  in  fine  powder, 

fourteen  hundred  and  forty  grains    ....         1440    93.00 
Tartaric  acid,  in  fine  powder,  four  hundred  and  twenty 

grains 420    27.00 

Mix  the  bicarbonate  of  sodium  intimately  with  the  tartrate  of  potas- 
sium and  sodium,  divide  the  mixture  into  12  equal  parts,  and  wrap  each 
part  in  a  separate  paper  of  some  pronounced  color,  as  blue. 

Then  divide  the  tartaric  acid  into  the  same  number  (12)  of  equal  parts, 
and  wrap  each  part  in  a  separate  paper  of  a  color  distinctly  different 
from  that  used  for  wrapping  the  mixture,  as  white.  Keep  the  powders 
in  well-closed  vessels. 

Pulvis  Glyeyrrhizce  Compositus,  U.  S.  P.     {Compound  Powder  of 

Glycyrrhiza.) 


Senna,  in  No.  60  powder,  eighteen  parts  . 
Glycj^rrhiza,  in  No.  60  powder,  sixteen  parts 
Fennel,  in  No.  60  powder,  eight  parts 
Washed  sulphur,  eight  parts 
Sugar,  in  fine  powder,  fifty  parts 


18 
16 


50 
To  make  one  hundred  parts      ......  100 

Rub  them  together  until  they  are  thoroughly  mixed. 

This  preparation,  adopted  from  the  German  Pharmacopoeia,  has  grown 
into  favor  within  the  past  few  years  as  a  very  mild  and  efficient  aperient. 
Care  should  be  taken  to  have  the  senna  and  fennel  well  powdered. 

It  is  given  in  doses  of  1  or  2  teaspoonfuls  in  water. 

Pulvis  Ipecacuanhce  et  Opii,  U.  S.  P.     [Powder  of  Ipecac  and  Opium.) 
{Pulvis  Ipecacuanhce  Compositum,  Pharm.,  1870.     Dover's  Powder.) 

Ipecac,  in  No.  60  powder,  ten  parts 10 

Powdered  opium,  ten  parts 10 

Sugar  of  milk,  in  No.  30  powder,  eighty  parts  ...  80 

To  make  one  hundred  parts 100 

Rub  them  together  into  a  very  fine  powder. 

This  preparation  has  its  old  name  restored  to  it.  It  will  be  observed 
that  the  old  diluent  has  been  disused,  and  sugar  of  milk  introduced  in 
its  place,  a  change  that  is  scarcely  desirable,  as  the  lactin  is  not  nearly 
as  hard  as  potassic  sulphate,  and  consequently  not  so  likely  to  effect  as 
perfect  a  division  of  the  remedial  ingredients. 
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Pulvis  Jalapce  Compositus,  U.  S.  P.     ( Compound  Poivder  of  Jalap.) 

Jalap,  in  jSTo.  60  powder,  thirty-five  parts 35 

Bitartrate  of  potassium,  in  fine  ]30wder,  sixty -five  parts       .         .     65 

To  make  one  hundred  parts 100 

Rub  them  together  until  they  are  thoroughly  mixed. 

Pulvis  Morphince  Compositus,  U.  S.  P.     {Compound  Poiader  of 
31orphine.)     [Tully^s  Powder.) 

Sulphate  of  morphine,  one  part 1 

Camphor,  twenty  parts 20 

Glycyrrhiza,  in  No.  60  powder,  twenty  parts  .         .         .         .20 

Precipitated  carbonate  of  calcium,  twenty  parts  .         .         .         .20 
Alcohol A  sufficient  quantity. 

Rub  the  camphor  with  a  little  alcohol,  and  afterward  with  the  glycyr- 
rhiza and  precipitated  carbonate  of  calcium  until  a  uniform  powder  is 
produced.  Then  rub  the  sulphate  of  morphine  with  this  powder,  grad- 
ually added,  until  the  whole  is  thoroughly  mixed. 

Pulvis  Rhei  Compositus,  U.  S.  P.     ( Compound  Powder  of  Rhuhai'h.) 

Rhubarb,  in  No.  60  powder,  twenty-five  parts        .        .        .        .25 

Magnesia,  sixty-five  parts 65 

Ginger,  in  No.  60  powder,  ten  parts 10 

To  make  one  hundred  parts ,       .         .  100 

Rub  them  together  until  they  are  thoroughly  mixed. 

Unofficinal  Powders. 

Powders  of  Iron  and  Quinine. 

Take  of  Subcarbonate  of  iron 5j. 

Sulphate  of  quinine gr.  vi. 

Aromatic  powder gr-  xij. 

Triturate  together  and  distribute  into  12  powders.  Dose,  1  powder 
3  times  a  day  before  meals. 

The  proportion  of  quinine  should  be  increased  when  it  is  to  be  em- 
ployed in  convalescence  from  intermittents. 

Anti-Intermittent  Powders. 

Take  of  Powdered  cinchona §j. 

Powdered  serpentaria 3ij. 

Sulphate  of  quinine gr.  viij. 

Mix  and  divide  into  8  papers ;  one  every  hour,  commencing  8  hours 
before  the  expected  paroxysms.  The  sulphate  of  quinine  may  be  omitted, 
but  is  useful  when  the  bark  is  not  of  the  finest  quality.  The  serpentaria 
may  be  replaced  by  more  powerful  stimulants,  as  cloves,  or  capsicum,  or 
oil  of  black  pepper.  To  obviate  costiveness,  a  saline  cathartic  may  be 
added. 
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Powders  Used  in  Obstinate  Diarrhoea. 

Each  Powder. 

Take  of  Alum 3ij  20  grains. 

Kino 3ss  5       " 

Mix  and  reduce  to  a  very  fine  powder,  and  distribute  this  into  6 
papers.     Dose,  one  every  2  or  3  hours. 

Alum  and  kino  are  incompatible  in  liquid  form,  and  hence,  when 
associated  together,  should  always  be  prescribed  in  powder.  The  dose 
is  too  large  for  the  pilular  form. 

Astringent  and  Sedative  Powders. 

Each  Powder. 

Take  of  Tannic  acid 9j  2  grains. 

Acetate  of  morphine   .         .         .         •     gi'-  j  ru  grain. 

Sugar     .         .         .         .         .         .         .     gr.  X  1       " 

Oil  of  caraway TtLj  trace. 

Triturate  together,  and  distribute  into  10  paj)ers.  Dose,  one  every 
3  hours. 

Five  grains  of  opium  may  be  substituted  for  the  morphine  salt,  or  by 
the  substitution  of  sufficient  syrup  for  the  sugar,  the  whole  may  be  made 
into  the  pilular  form. 


Chalk  Powders. 

Each  Powder. 

Take  of  Prepared  chalk    .... 

•     5ij 

15  grains. 

Gum-arabic  in  powder, 

Sugar,  eacli  ..... 

•     3j 

7i      " 

Cinnamon,  in  powder . 

•     gr-  X 

li      '' 

Triturate  together  into  a  uniform  powder,  and  divide  into  8  doses. 

Chalk  mixture  spoils  by  keeping  in  hot  weather,  and  is,  moreover, 
much  more  bulky  than  an  equal  quantity  of  the  ingredients  in  the 
above  form,  which  is  especially  convenient  for  travellers.  Opium,  kino, 
or  other  remedies  adapted  to  increase  or  modify  its  action,  may  be  added 
in  powder.  One  of  the  very  best  additions  for  a  common  form  of 
diarrhoea  is  that  of  powdered  blue  mass,  of  which  gr.  xvi  to  5ss  may 
be  added  to  the  above. 

Antacid  Poivder  with  Opium  and  Blue  Mass. 

Each  PoAvder. 
Take  of  Precipitated  carbonate  of  calcium      .     3}  6  grains. 

Tincture  of  opium        .         .         .         .     f^j  6  minims. 

Pulv.  pil.  hydrarg gr.  x  1  grain. 

Triturate  in  a  mortar,  and  expose  till  it  is  dry,  then  divide  into  10 
powders.     Dose,  one  every  3  hours  until  the  symptoms  are  checked. 

Powders  for  the  Diarrhoea  of  Infants. 

Each  Powder. 

Take  of  Acetate  of  lead gr^  ij  -g-  grain. 

Opium gr.  ss  -it    " 

Camphor       ......     gr.  j  -^     " 

Sugar gr.  iij  i      " 
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Triturate  and  divide  into  12  papers.  Dose,  one  every  2  or  3  hours. 
For  adults,  the  whole  quantity  prescribed  may  be  taken  at  one  dose. 

The  child  should  be  kept  quiet,  and  fed  upon  arrowroot,  flour  boiled 
in  milk,  or  a  mixture  of  barley-water  and  cream. 

Pulvis  Aloes  et  Canellce. 

Take  of  Purified  aloes,  in  powdex",  twelve  parts    .        .        .        .12 
Powdered  canellse,  three  parts  .....       3 

Mix  thoroughly.  This  is  the  well-known  hiera-picra,  and  although 
dismissed  from  the  Pharmacopceia,  its  frequent  use  entitles  it  to  a  place 
here.  It  is  generally  mixed  in  some  kind  of  spirit,  more  frequently  gin, 
and  is  given  as  a  stomachic  laxative,  and,  popularly,  as  an  emmenagogue. 

Powder  for  Chronic  Indigestion  and  Gastric  Irritability. 

Take  of  Bismuthi  subnitratis •     5j- 

Pulveris  rhei, 

Pulveris  aromatici,  of  each 3ss. 

Mix  and  divide  in  chart  vi.     Signa,  take  one  before  meals. 
Dr.  Otto's  Antispasmodic  Powders. 

Take  of  Black  mustai'd  seed, 
Powdered  sage, 
Powdered  ginger,  equal  parts  by  measure. 

Mix  thoroughly. 

Dose,  in  epilepsy,  3  teaspoonfuls  for  3  mornings  in  succession ;  dis- 
continue 3,  and  then  give  as  before.     To  be  mixed  in  water  or  molasses. 

Arterial  Stimulants. 

Powders  or  Pills  of  Carbonate  of  Ammonia,  etc. 

Take  of  Muriate  of  ammonia  (granulated), 

Dried  carbonate  of  sodium,  each  .        .        .        .        .     ^ij. 
Powdered  capsicum       .        .        .        .        .        .        •     9j- 

Triturate  into  a  uniform  powder,  and  divide  into  10  papers,  which 
should  be  wrapped  in  tin  foil. 

When  moistened,  these  powders  react  and  develop  carbonate  of 
ammonium. 

To  make  into  pills,  add  a  portion  of  firm  and  rather  dry  conserve  of 
roses.     Divide  into  20  pills,  and  keep  in  a  vial. 

A  solution  of  mastic  in  ether  is  a  good  varnish  for  coating  these  and 
similar  pills ;  they  should  be  as  dry  as  possible  before  using  this  varnish. 

Pidvis  Morphince  Attentuatus. 

Take  of  Sulphate  of  morphine gr.  i. 

Sugar  of  milk gr.  v. 

Mix. 
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The  sugar  of  milk  should  be  first  put  into  the  mortar  and  broken  into 
pieces  as  small  as  black  mustard  seed,  when  the  morphine  salt  should  be 
added,  and  the  trituration  continued  until  an  impalpable  powder  has 
been  obtained. 

1  grain  is  designed  to  be  an  equivalent  to  1  grain  of  opium;  it  fur- 
nishes a  convenient  form  for  administering  small  doses  of  morphine  in 
prescriptions. 

"  ExciTO-MOTOR  Stimulants." 

Powders  given  in  Uterine  Hcemorrhages. 

Take  of  Ergot,  freshly  powdered 3j. 

Alum,  in  powder gij. 

Mix  and  divide  into  6  equal  parts. 

Arterial  Sedatives. 

Take  of  Tartrate  of  antimony  and  potassium    ....     gr.  j. 
Nitrate  of  potassium, 
Sugar,  of  each 5ss. 

Rub  into  a  fine  powder,  and  divide  in  12  papers. 

Calomel  and  Jalajp  Powder. 

Take  of  Hydrargyri  chloridi  mitis gr.  xv. 

Pulveris  jalapge        . •     9j- 

Mix.     To  be  given  at  a  dose. 

In  the  same  way  rhubarb  is  very  commonly  associated  with  calomel. 

Neutralizing  Powder. 

Take  of  Bicarbonate  of  sodium. 
Powdered  rhubarb, 
Powdered  mint  (herb),  equal  parts. 

Rub  the  ingredients  to  a  fine  powder,  and  pass  through  a  sieve  60 
meshes  to  the  linear  inch. 

Dose,  a  teaspoonful,  as  an  antacid  in  diarrhoea  and  dyspepsia. 

Triturations. 

The  present  edition  of  our  Pharmacopoeia  directs  a  class  of  prepara- 
tions, called  triturations,  which  are  most  appropriately  considered  in  this 
connection ;  the  advantage  they  possess  of  enabling  the  dispenser  to  give 
minute  doses  of  very  active  remedies,  commends  them  to  the  pharmacist 
and  physician.  They  should  be  prepared  with  great  care,  and  preserved 
in  tight  glass  vials,  protected  from  the  light. 

Triturations  are  to  be  prepared  by  the  following  formula : — 

Take  of  the  Substance,  ten  parts 30 

Sugar  of  milk,  in  moderately  fine  powder,  ninety  parts  .     90 

To  make  one  hundred  parts 100 
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Weigh  the  substance  and  sugar  of  milk  separately ;  then  place  the 
substance,  j)reviously  reduced,  if  necessary,  to  a  moderately  fine  powder, 
into  a  mortar ;  add  about  an  equal  bulk  of  sugar  of  milk,  mix  well  by 
means  of  a  spatula,  and  triturate  them  thoroughly  together.  Add  fresh 
portions  of  the  sugar  of  milk,  from  time  to  time,  until  the  whole  is  added, 
and  continue  the  tritm'ation  until  the  substance  is  intimately  mixed  with 
the  sugar  of  milk,  and  finely  comminuted. 

Trituratio  Elaterini,  U.  S.  P.     {Trituration  of  Elaterin.) 

Elaterin,  ten  parts 10 

Sugar  of  milk,  ninety  parts 90 

To  make  one  hundred  parts 100 

Mix  them  thoroughly  by  trituration. 


CHAPTER   XL 

ABSTRACTS  AND  EXTRACTS.— RESINS  AND  RESINOIDS. 

Abstracts. 

THE  sixth  revision  of  the  United  States  Pharmacopoeia  directs  a 
new  class  of  preparations,  known  as  abstracts,  and  which  will  be 
more  properly  treated  under  the  head  of  extracts  than  elsewhere,  as 
they  are  designed  to  take  the  place  of  powdered  extracts.  Especial  care 
should  be  observed  by  pharmacists  not  to  confound  the  two  classes,  as 
the  abstracts  are  prepared  definitely  of  double  the  strength  of  the  drug 
employed,  and  extracts  vary  in  the  case  of  d  liferent  drugs,  from  double 
to  nearly  ten  times  the  strength  of  the  crude  drug. 

As  the  directions  for  these  preparations  vary  but  in  four  instances, 
it  seems  unnecessary  to  ^repeat  them  in  connection  with  every  preparation. 

The  full  directions  are  appended  to  abstractum  aconiti,  and  when  any 
variation  is  made  from  this  formula  it  is  noticed  in  connection  with  the 
drug  under  the  proper  heading ;  all  the  powders  but  two  are  directed  to 
be  of  the  fineness  of  No.  60 ;  and  but  four  preparations  are  varied  in 
the  menstruum,  tartaric  acid  being  used  in  tlie  case  of  aconite,  hydro- 
chloric acid  in  the  case  of  conium,  alcohol,  8  parts,  and  water,  1  part,  in 
cases  of  ignatise  and  nux  vomica. 

The  preparation  of  this  class  will  require  careful  manipulation  to 
make  preparations  worthy  of  confidence.  Every  step  of  the  j^rocess  must 
be  performed  with  sedulous  attention  to  the  directions  enjoined,  from 
the  fineness  of  the  powders,  the  length  of  time  for  macerating,  the 
packing  of  the  powder,  and  the  rapidity  of  the  percolation ;  the  tem- 
perature at  which  the  evaporation  is  conducted,  and  the  precaution  of 
covering  with  muslin  gauze  to  prevent  any  contamination  from  dust 
settling  in  the  extract,  while  evaporation  is  in  progress,  are  equally  im- 
portant, and  must  be  carefully  attended  to. 
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The  following  syllabus  exhibits  the  menstruum,  fineness  of  powder, 
amount  of  menstruum  required  to  moisten  the  drug  before  percolating, 
the  quantity  of  percolate  reserved,  and  the  dose : — 


<4H 

,    .■ 

Drug. 

O 

So 

MeiLstruum. 

3  cu  ^ 
O  V  o 

^  o>  S 

9  ^c 

Dose. 

5  P. 
60 

I2= 

<  £ 

Abs.  aconiti 

Alcohol  and  tartaric 

Abs.  belladonnse  ra- 

acid,  2  paits    . 

80 

170 

Gr.  14  to  1^  =  (gm.  0.016  to  0.032.} 

dicis . 

60 

Alcohol 

80 

170 

Gr.  14  to  1  =  (gm.  0.016  to  O.OCu.) 

Abs.  conii    . 

40 

Alcohol  and  diluted 
hydrochloric  acid, 

6  parts 

80 

170 

Gr.  1  to  5  =  (gm.  0.065  to  0.324.) 

Abs.  digitalis     . 

60 

Alcohol 

80 

170 

Gr.  14  to  1  =  (gm.  0  016  to  0.065.) 

Abs.  hyoscyami. 

60 

Alcohol 

80 

170 

Gr.  1  to  5  =  (gm.  0.065  to  0.324  ) 

Abs.  ignatise 

60 

Alcohol,  8,  water,  1 

100 

170 

Gr.  3^  to  2  =  (gm.  0.032  to  0.130.) 

Abs.  jalapa 

40 

Alcohol 

100 

170 

(ir.  1  to  10  =  (gm.  0.065  to  0  65.) 

Abs.  iiucis  vomicae 

60 

Alcohol,  8,  water,  1 

100 

170 

Gr.  14  to  2  =  (gm.  0.03'J  to  0.130.) 

Abs.  podophylli. 

60 

Alcohol 

80 

170 

Gr.  1  to  10  =  (gm.  O.(:6o  to  0.65.; 

Abs.  senegse 

60 

Alcohol 

80 

170 

Gr.  1  to  10  =  (gm.  0.065  to  0.65.) 

Abs.  Valerianae 

60 

Alcohol 

80 

170 

Gr.  5  to  20  =  (gm.  0.324  to  1.296.) 

Working  Formulas  foe  Abstracts. 
Abstradum  Aconiti  Radicis,  U.  S.  P.     {Abstract  of  Aconite  Root.) 

Aconite  root,  in  No.  60  powder,  two  hundred  parts 

Tartaric  acid,  two  parts , 

Sugar  of  millc,  recently  dried  and  in  fine  powder, 
Alcoliol,  each,  a  sufficient  quantitj' 


200 
2 


To  make  one  hundred  parts 


100 


Moisten  the  aconite  with  80  parts  of  alcohol,  in  which  the  tartaric 
acid  has  previously  been  dissolved,  and  pack  firmly  in  a  cylindrical  jier- 
colator;  then  add  enough  alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and  having  closely  covered  the  percolator,  macerate 
for  48  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
alcohol,  until  the  aconite  is  exhausted.  Reserve  the  first  1 70  parts  of 
the  percolate,  evaporate  the  remainder  to  30  parts,  at  a  temperature  not 
exceeding  50°  C  (122°  F.)  and  mix  with  the  reserved  portion.  Place 
the  mixture  in  an  evaporating  dish,  and,  having  added  50  parts  of  sugar 
of  milk,  cover  it  with  a  piece  of  thin  muslin  gauze,  and  set  aside  in  a 
warm  place,  where  the  temperature  will  not  rise  above  50°  C.  (122°  F.), 
until  the  mixture  is  dry.  Lastly,  having  added  enough  sugar  of  milk 
to  make  the  mixture  weigh  100  parts,  reduce  it  to  a  uniform  fine  powder, 
and  keep  it  in  a  well-stopped  bottle. 

In  this  preparation,  as  well  as  in  the  tincture  of  aconite,  it  \^A\\  be 
noticed  that  tartaric  acid  is  directed  to  be  used  ;  this  is  to  be  much 
regretted,  as  the  preparation  thus  made  fails  to  represent  the  drug  in  its 
natural  state,  and  the  supposition  that  acid  is  necessary  to  preserve  the 
alkaloid  while  the  tincture  is  being  concentrated  is  certainly  erroneous, 
as  the  constant  and  successful  use  of  the  aconite  preparations  for  years 
abundantly  proves.  When  preparing  the  alkaloids  themselves  the  case 
is  quite  different. 
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Ahstractum  Belladonnce,  U.  S.  P.     {Abstract  of  Belladonna.) 

Belladonna  root,  in  No.  60  powder,  two  hundred  parts  .         .        200 
Sugar  of  milk,  recently  dried  and  in  fine  powder. 
Alcohol,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Proceed  as  for  abstract  of  aconite. 


Abstractum  Conii,  U.  S.  P.     [Abstract  of  Conium.) 

Conium  seed,  in  No.  40  powder,  two  hundred  parts         .         .        200 

Diluted  hydrochloric  acid,  six  parts 6 

Sugar  of  milk,  recently  dried  and  in  fine  powder. 
Alcohol,  each,  a  sufficient  quantity 

To  make  one  hundred  parts        ......         100 

Mix  the  acid  with  80  parts  of  alcohol,  and  proceed  as  in  the  manner 
directed  for  abstract  of  aconite. 


Abstractum  Digitalis,  U.  S.  P.     [Abstract  of  Digitalis.) 

Digitalis,  recently  dried  and  in  No.  60  powder,  two  hundred  parts    200 
Sugar  of  milk,  recently  dried  and  in  fine  powder, 
Alcohol,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Proceed  as  for  abstract  of  aconite. 


Abstractum  Hyoscyami,  U.  S.  P.     [Abstract  of  Hyoscyamus.) 

Hyoscyaraus,  recently  dried  and  in  No.  60  powder,  two  hundred 

parts 200 

Sugar  of  milk,  recently  dried  and  in  fine  powder, 
Alcohol,  each,  a  sufficient  quantity 

To  make  one  hundred  parts       .         .         .         .         .         .        100 

Proceed  as  for  abstract  of  aconite. 


Abstractum  Ignatice,  U.  S.  P.     [Abstract  of  Ignatia.) 

Ignatia,  in  No.  60  powder,  two  hundred  parts  ....        200 

Sugar  of  milk,  recently  dried  and  in  fine  powder. 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  8  parts  of  alcohol  to  1 
part  of  water,  and,  having  ]noistened  the  ignatia  with  100  parts  of  the 
menstruum,  pack  in  a  cylindrical  percolator;  then  add  enough  of  the 
menstruum  to  saturate  the  powder,  and  leave  a  stratum  above  it,  and 
proceed  in  the  manner  directed  for  abstract  of  aconite. 
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y\/)dro<-/iiiii  ./<i/(ij)(i'^  I'.  S.  I*.     [Af/Mlrrict  of  Jalajf.) 

.liihip,  in  Ni).   lo  powdci-,  (wo  liniidicd  |i;irt.s     ....         liOO 
Siif^iW  of  milk,  roceiiLly  dricil  luid  in  i'lwc.  powder, 
vMcoliol,  i)iu:\\,  Ji  «u(ii(;it;Mt  (iiiiuility 

To  MiaivC!  on(!  Inmdrcd  [)iirt.s         ......  Inn 

Moislcii  llic  jal;i|)  \vi(li  100  part.s  of  alcdliol,  and  pack  in  a  cNliixli'ical 
percolator,  and  [irocccid  as  for  ahstruct  ol'  a('(jniU'. 

Abdr  actum  Nucis   \'om!cai,  U.S.I*.     {Ah.strncf  ojWu.r   \'omirfi.) 

Nux  vomica,  ill  No.  GO  powder,  two  liuiulred  parts  .         i!(JO 

yugar  of  milk,  recently  dried  and  in  line  powder. 

Alcohol, 

Water,  each,  a  sulHcient  quantity 

To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proj)oi'tioii  of  8  parts  of  alcohol  to  1 
part  of  water,  and,  having  moistened  the  mix  vomica  with  lOU  parts 
of  the  menstruum,  proceed  as  for  abstract  of  aconite. 

Abstractum  Podophylli,  U.  S.  P.     {Abstract  of  Podophyllum.) 

Podophyllum,  in  No.  60  pow'der,  two  hundred  parts         .         .        200 
Sugar  of  milk,  recently  dried  and  in  fine  powder. 
Alcohol,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Proceed  as  for  abstract  of  aconite. 

Abstractum  Senegcc,  U.  S.  P.     {Abstract  of  Senega.) 

Senega,  in  No.  60  powder,  two  hundred  parts  .         .         .         200 

Sugar  of  milk,  dried  and  in  fine  powder, 
Alcohol,  each,  a  sufficient  quantity 

To  mal^e  one  hundred  parts 100 

Proceed  as  for  abstract  of  aconite. 

Abstractum  Vcdcriancc,  U.  S.  P.     {Abstract  of  Valerian.) 

Valerian,  in  No.  60  powder,  two  hundred  parts        .         .         .         200 
Sugar  of  milk,  recently  dried  and  in  fine  powder, 
Alcohol,  each,  a  sufficient  (quantity 

To  make  one  hundred  parts 100 

Proceed  as  for  abstract  of  aconite. 


EXTEACTA. 

It  is  unfortunate  that  the  preparations  of  this  class  are  so  seldom 
prepared  by  pharmacists,  while  there  are  none  that  need  more  careful 
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attention  to  the  exhaustion  of  the  drug,  the  concentration  of  the  liquid, 
and  final  evaporation  to  secure  an  extract  of  uniform  consistence. 

This  is  the  more  to  be  regretted,  as  the  solid  extracts,  as  prepared  by 
different  manufacturers,  either  from  carelessness  in  selecting  the  crude 
drug,  or  improper  manipulation,  vary  considerably,  and  are  often  less 
reliable  and  active  than  expected.  The  physical  properties  are  the  only 
guides  we  have  to  the  strength  of  extracts.  The  odor  is  the  surest  indi- 
cation we  have  of  their  quality ;  it  should,  as  nearly  as  possible,  resemble 
that  of  the  undried  plant. 

Extracts  which  are  made  by  the  use  of  vacuum  apparatus  and  clarified 
are  stronger  than  the  kind  made  by  ordinary  evaporation ;  the  doses 
stated  in  the  books  are  above  those  usually  prescribed.  Great  incon- 
venience results  from  a  physician's  ordering  too  large  doses  of  clarified 
extracts,  under  a  wrong  impression  as  to  the  strength  of  the  best  com- 
mercial article. 

The  United  States  is  largely  supplied  with  this  class  of  extracts  from 
England,  where  the  herbs  from  which  they  are  prepared  appear  to  come 
to  great  perfection. 

Very  many  of  the  solid  extracts  are  directed  to  have  5  per  cent,  of 
glycerin  added  to  them  just  before  their  finishing,  to  prevent  their 
becoming  hard.  When  any  of  these  extracts  are  to  be  used  in  the  state 
of  powder,  the  glycerin  should  evidently  be  omitted. 

This  important  class  of  preparations  has  been  very  materially  changed 
in  the  last  revision  of  our  national  code.  The  inspissated  juices  have 
been  discarded  in  every  case  but  one,  that  of  taraxacum.  This  is  to  be 
regretted,  as  the  substitution  of  alcoholic  extracts  for  the  others  will 
produce  dissatisfaction  with  those  physicians  who  have  become  accus- 
tomed to  the  others,  and  unlooked  for  results  may  be  anticipated  from 
the  diiferent  strengths  of  the  two  preparations.  The  immense  amount 
imported  and  used,  and  the  fact  that  they  are  officinal  in  the  British 
Pharmacopoeia,  precludes  their  omission  from  this  treatise. 

The  British  Pharmacopoeia  directs  to  heat  the  juice  to  130°,  strain, 
to  preserve  the  green  coloring  matter,  then  heat  to  200°  to  coagulate  the 
albumen,  and  filter  again,  evaporate  to  thin  syrupy  consistence,  then  add 
the  green  coloring  matter  and  evaporate,  assiduously  stirring,  at  a  tem- 
perature not  exceeding  140°. 

Mohr^s  Process. — Prof.  F.  Mohr,  starting  from  the  fact  that  the 
activity  of  narcotic  herbs  belongs  to  principles  which  are  soluble  in  both 
alcohol  and  water,  proposed  a  method  for  preparing  such  extracts,  the 
main  features  of  which  have  been  adopted  by  the  Pharmaeoposias  of 
the  diiferent  German  States.  It  is  the  following :  The  fresh  herb  is 
expressed,  mixed  with  about  4  of  its  weiglit  of  water,  again  exj)ressed, 
the  liquid  raised  to  near  the  boiling  point,  and  strained  from  the  pre- 
cipitated albumen,  which  has  coagulated  and  thrown  down  the  chloro- 
phyll; it  is  then  evaporated  at  from  120°  to  130°  F.  to  ^  the  weight 
of  the  original  material,  mixed  with  an  equal  bulk  of  alcohol  to  separate 
gum  and  mucilage,  strained,  and  with  constant  stirring  evajDorated  to 
the  proper  consistence.  This  process  furnishes  very  strong  and  reliable 
extracts ;  they  are  not  so  variable  as  those  obtained  by  the  inspissation 
of  the  juices,  which  vary  according  to  the  locality  and  the  season.     The 
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only  principles  here  extracted  are  active,  and  the  dose  is  correspondingly 
small.  None  of  our  manufacturers  have  as  yet  put  this  process  in 
practice,  though  some  of  the  best  German  pharmacists  in  the  United 
States  import  these  excellent  extracts.  It  is,  however,  worthy  of  remark 
that  inferior,  almost  worthless,  extracts  are  manufactured  in  Germany 
for  the  American  market. 

The  following  table  of  the  yield  of  extracts  and  inspissated  juices  is 
compiled  from  /Squire's  Companion  to  the  British  Pharmacopoeia : 


Lea-s 

es. 

Officinal  Name. 

Auth'y. 

Leaves. 

Fresh. 

Dry. 

Ext.  aconite. 

Ph.  Br. 

• 
100  lbs.  =  50  lbs.  juice  =:  7  lbs.  extract. 

100  lbs.  = 

=  16  lbs. 

Ext.  belladonna. 

Ph.  Br. 

100  lbs.  =  56  lbs.  juice  =  4  lbs.  extract.  , 

100  lbs.  = 

=  21  lbs. 

Ext.  conii. 

Ext.  conii  alcoholic 

Ph.  Br. 

100  lbs.  =  50  lbs.  juice  =  5i  lbs.  extract. 
100  lbs.  (dry)  21  lbs.  extract. 

100  lbs.  = 

15  J  lbs. 

Ext.  hyoscyami. 
Ext.  quassia. 
Ext.  arnica. 

Ph.  Br. 

100  lbs.  =  50  lbs.  juice  =  5  lbs.  extract. 
(  48  oz.  (wood)  =  1  oz.  extract.                ] 
\  16  oz.  (wood)  =  7  drms.  extract.          i 
100  lbs.  (flowers)  =  33  lbs.  juice. 

Ext.  digitalis,  alco. 

U.  S.  P. 

100  lbs.  =  27  per  cent. 

Ext.  colocvnth. 

100  lbs.  =  15  to  20  lbs. 

Ext.  gentianfe. 

U.S.  P. 

100  lbs.  =:  50  per  cent,  extract  bv  decoct. 

Ext.  nucis  vomicae. 

100  lbs.  =  7J  lbs.  extract. 

Ext.  stramonium 

100  lbs.  :^3  lbs.  inspissated  juice. 

(leaves). 
Ext.  stramonium 

100  lbs.  =  13J  lbs.  extract. 

(seed). 
Ext.  jalapa. 

ICO  lbs.  =  50  lbs.  extract. 

The  extract  of  arnica  flowers,  it  will  also  be  noticed,  is  no  longer 
officinal,  the  extract  of  the  root  being  substituted.  The  extract  of 
conium  has  been  substituted  by  extract  of  conium  fruit ;  extract  of  dul- 
camara has  been  omitted,  as  also  hellebore,  which,  at  least  in  some  local- 
ities, is  frequently  prescribed  in  emmenagogue  pills ;  the  extracts  of 
ignatia,  jalap,  senega,  and  valerian  have  been  stricken  out,  the  abstract 
of  jalap  being  substituted  in  the  pilulse  catharticse  compositse ;  extract 
of  stramonium  seed  has  been  substituted  for  that  of  the  leaf. 

Extract  of  mezereum  has  been  introduced,  and  enters  into  the  lini- 
mentum  sinapis  compositum. 

Extractum  glycyrrhizse  purum  has  been  introduced,  and  is  directed  to 
be  used  in  Brown's  mixture. 

Extract  of  ergot  has  been  made  officinal,  while  the  more  efficient  and 
frequently  used  article,  ergotine,  has  not  been  noticed. 
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Syllabus  of  Officinal  Extracts. 

Class  1. — Menstruum,  Alcohol. 


gag 

Name. 

oj  5 

§"§3 

0  OJ 

Method  of  Finishing. 

Ko. 

ParZs. 

Parts 

Extractum  aconiti 

60 

40 

1  part 

acid 

90 

Macerate  48  hours,  and  exhaust,  re- 
serve the  first  90  parts,  and  evap- 
orate the  remainder  at  a  tempera- 

f 

tar- 
taric. 

ture  below  122°  F.  to  10  parts, 
add  the  reserved  portion  and 
evaporate  to  a  pilular  consistence 
at  or  below  122°  F.  Weigh  the 
extract  and  incorporate  5  per  cent, 
glvcerin. 

Extractum  cannabis  indicse . 

20 

30 

Macerate  48  hours,  and  exhaust  by 
percolation,  distil  off  the  alcohol, 
and  evaporate  in  a  porcelain  cap- 
sule to  a  pilular  consistence,  in  a 
Avater-bath. 

Extractum  juglandis    . 

30 

40 

Macerate  48  hours,  exhaust  and  pro- 
ceed as  for  extractum  cannabis  in- 
dicse, and  incorporate  5  per  cent, 
of  givceiin. 

Extractum  mezerei 

30 

40 

90 

Proceed  as  for  extractum  aconiti. 

Extractum  physostigmatis  . 

40 

40 

90 

Macerate  48  hours,  and  proceed  as 
for  extractum  aconiti. 

REMARKS. 

The  use  of  alcohol  as  a  menstruum  possesses  some  advantages  in  the 
preparation  of  extracts  over  the  inspissation  of  the  juices  of  the  fresh 
plants,  as  obtained  by  expression.  The  albuminous  matter  not  being 
soluble  in  alcohol  is  not  present  in  the  solution,  and  after  evaporation 
the  active  principles  constitute  a  much  larger  proportion  of  the  resulting 
extract,  hence  the  dose  is  smaller  than  that  of  an  extract  made  Avith 
water.  They  are  easily  prepared.  They  are  best  adapted  for  incor- 
poration with  ointments  and  plasters,  from  theh"  containing  less  inert 
insoluble  matter,  also  for  reducing  to  a  dry  and  pulverulent  condition, 
where  this  is  necessary,  as  for  prescriptions  in  the  form  of  powders. 

Alcoholic  extract  of  aconite  root  has  been  made  officinal  in  place  of 
the  extract  of  the  leaves,  and  is  certainly  a  stronger  preparation,  though 
we  cannot  approve  of  the  introduction  of  tartaric  acid,  which  would 
only  serve  as  an  acid  irritant  where  it  is  used  in  external  preparations. 

There  are  few  extracts  more  variable  in  therapeutic  action  than  ex- 
tract of  cannabis  indica.  The  best  that  enters  the  market  is  imported 
from  England.  The  tests  most  relied  upon  for  its  purity  are  its  solu- 
bility in  alcohol,  ether,  chloroform,  benzine,  and  oil  of  turpentine, 
peculiar  odor  when  moderately  heated,  indiffei^ence  to  alkalies,  and  the 
behavior  towards  HNO3  (sp.  gr.  1.38)  by  which  an  orange-red  resinoid 
substance  like  gamboge  is  produced. 

Extract  of  cannabis  is  one  of  the  most  useful  of  the  class  of  narcotic 
remedies,  but  for  its  great  uncertainty  of  operation.  Some  specimens 
produce  the  most  powerful  and  even  alarming  symptons  in  doses  of  a 
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single  grain  or  even  less,  while  others  require  5  or  even  10  grains  to 
produce  its  characteristic  results.  Its  peculiarities  as  a  remedy  consist 
in  its  producing  none  of  those  depressing  ettects  generally  characteristic 
of  narcotics ;  it  does  not  affect  the  pulse  or  the  appetite,  nor  is  it  apt  to 
cause  sleep  except  by  allaying  nervous  symptoms.  It  is  equally  apjjli- 
cable  to  acute  inflammatory  and  to  typhoid  aflPectious. 

Extract  of  juglandis  has  been  formerly  made  with  an  aqueous  men- 
struum. The  present  edition  of  the  U.  S.  P.  changes  it  to  an  alcoholic 
menstruum. 

Extractum  physostigmatis  is  one  of  the  most  powerful  and  concentrated 
remedies  we  have  if  properly  prepared ;  but  very  little  of  the  article 
used  is  made  according  to  the  officinal  formula;  the  manufacturers 
usually  steam  the  calabar,  getting  all  that  water  will  extract  in  addition 
to  the  alcoholic  extract,  by  which  means  the  yield  is  very  largely  in- 
creased.    By  the  officinal  process  the  yield  is  from  5  to  10  per  cent. 


Class  2. 


Name. 

%  O 
.SCL, 

ago 

3^ 

Method  of  Finishing. 

P.  =5 

<^^ 

Parts 

No. 

Parts. 

Menstruum,  AkoholS  parts,  Water  1  part. 

Extractum  cinchonse   . 

60 

35 

Macerate  48  hours,  exhaust,  using 
400  parts  of  menstruum,  and  forcing 
through  with  diluted  alcohol ;  dis- 
til off'  the  alcohol,  evaporate  in  a 
water-bath  to  pilular  consistence, 
and  incorporate  5  per  cent,  of  glyc- 
erin. 

Extractum  podophylli 

60 

30 

Macerate  48  hours,  and  percolate 
500  parts,  distil  off"  the  alcohol, 
and  evaporate  by  water-bath  to  a 
pilular  consistence. 

Extractum  rhei    . 

30 

40 

100 

Percolate  to  exhaustion,  reserving 
the  first  100  parts  which  ?hould 
be  spontaneously  evaporated  to  50 
parts;  evaporate  the  remainder  by 
water-bath  to  the  consistence  of  a 
syrup,  mix  this  with  the  reserved 
portion,  and  evaporate  to  a  pilular 
consistence. 

Extractum  ergotse 

Evaporate  500  parts  of  the  fluid  ex- 
tract at  a  temperature  not  exceed- 
ing 122°  F.  to  100  parts. 

Menstruum,  A  Icohol  8  parts.  Water  1  part. 

Extractum  nucis  vomicae 

60 

100 

Macerate  48  hours,  exhaust  and  dis- 
til off  the  alcohol,  transfer  to  a 
porcelain  capsule,  and  evaporate 
to  a  pilular  consistence. 

Extractum  iridis . 

60 

40 

Percolate  the  powder,  first  with  a 
menstruum  of  225  parts  alcohol 
and  75  parts  water,  and  then  with 
diluted  alcohol  until  exhausted ; 
evaporate  it  to  a  pilular  consist- 
ence. 
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REMAEKS. 

Extract  of  cinchona  is  seldom  used  in  practice  in  this  country.  This 
extract  of  cinchona  must  not  be  confounded  with  the  article  called 
Wetherill's  Extract,  treated  of  among  the  unofficinal  extracts. 

Extract  of  'podophyllum  is  less  used  than  it  deserves,  being  equal  to 
extract  of  jalap  in  its  cathartic  effect  in  half  the  dose.  Podophyllin  is 
a  more  concentrated  and,  for  many  uses,  a  more  convenient  preparation, 
but  it  is  not  so  perfect  a  representative  of  the  root  as  this  extract.  In 
the  opinion  of  Dr.  AVood  this  extract  miglit  be  substituted  for  extract 
of  jalap  in  all  cases. 

Extract  of  rhubarb  is  rarely  employed  by  practitioners  in  the  United 
States,  though  it  oifers  facilities  for  using  this  valuable  tonic  cathartic  in" 
larger  doses  in  the  form  of  pill  than  the  powdered  root  itself. 

Extract  of  nux  vomica  is  a  powerful  renied}^,  which  is  extensively 
used.  The  Pharmacopoeia  has  altered  the  old  menstruum  of  alcohol  to 
a  mixture  of  alcohol  8  parts,  water  1  part,  by  which  the  active  princi- 
ples of  the  seed  are  fully  extracted,  leaving  most  of  that  oily  ingredient 
which  was  so  troublesome  to  combine.  The  yield  is  from  6  to  10  per 
cent. 

It  is  usually  prescribed  along  with  other  bitter  tonics.  It  should  be 
remembered  that  it  contains  strychnine  and  brucine,  two  vegetable  alka- 
loids, and  that  they  are  cumulative  in  their  effects,  and  liable  to  produce 
tetanic  symptoms,  on  the  least  appearance  of  which  the  use  of  the 
remedy  should  be  arrested.  The  commercial  extract  is  often  given  in 
1-grain  doses,  but  it  is  frequently  much  below  standard  strength. 

Extract  of  ergot  is  a  new  officinal,  and  will  take  the  place  of  ergotine 
in  emmenagogue  pills  and  suppositories. 

Extract  of  iridis  is  a  new  officinal,  for  which  we  predict  little  use. 

REMARKS   ON   CLASS    3. 

This  class  contains  the  valuable  extracts  of  the  leaves  of  belladonna, 
digitalis,  and  hyoscyamus.  The  most  reliable  extracts  are  produced 
from  those  leaves  imported  from  England.  The  therapeutic  uses  of 
these  extracts  are  numerous. 

Extract  of  Belladonna  Alcoholicum  is  extensively  used  in  external 
applications  for  the  relief  of  local  pains.  Atropine  has  superseded  the 
use  of  the  extract  in  ophthalmic  practice.  Internally  it  is  recommended 
in  a  number  of  affections,  the  dose  being  from  |-  to  |  grain. 

Extract  of  Digitalis  represents  the  virtue  of  the  drug,  and  is  recom- 
mended to  supersede  the  use  of  the  perishable  leaves  in  extemporaneous 
combinations. 

Extract  of  Leptandra  is  a  new  officinal,  and  will  be  administered  in 
pills.  A  good  substitute  for  the  extremely  bitter  fluid  extract  or  the 
eclectic  leptandrin. 

Extract  of  Hyoscyamus. — The  English  inspissated  extract  has  been 
extensively  used,  but  no  doubt  the  alcoholic  extract  will  supersede  it  in 
almost  all  instances,  and  it  is  hoped  will  form  a  more  certain  and  reli- 
able preparation.     The  dose  is  from  J  to  2  grains. 
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Class  3. — Menstruum,  Alcohol  2  'parts,  Water  1  part. 


Name. 


p  at 

5'° 
g  o 


5« 


Directions  for  Finishing. 


Extract,  belladonnse  alcoholic. 


No. 
60 


Extractum  digitalis 


60 


Extractum  leptandrae 


Extract,  hyoscyami  alcoholic. 


40 


60 


Parts 
40 


Parts 
90 


40 


40 


40 


90 


Exhaust  the  drug,  and  having  re- 
served 90  parts  evaporate  the  re- 
mainder, at  a  temperature  below 
122°  F.,  to  10  parts,  mix  this  with 
the  reserved  portion,  and  evapo- 
rate at  the  above  temperature  to  a 
pilular  consistence ;  weigh  the 
extract,  and  add  5  per  cent,  of 
glycerin,  which  must  be  thor- 
oughly incorporated. 

Exhaust  the  drug  with  the  men- 
struum first,  and  adding  diluted 
alcohol.  Distil  ofi'the  alcohol  by 
means  of  a  water-bath,  transfer  to 
a  porcelain  capsule,  and  evaporate 
to  a  pilular  consistence ;  weigh  the 
extract,  and  add  5  per  cent,  of 
glycerin,  which  f-hould  be  thor- 
oughly incorporated. 

Macerate  48  hours,  exhaust,  using 
the  menstruum  first,  and  adding 
diluted  alcohol,  distil  off  the  al- 
cohol by  a  waier-bath,  transfer  to 
a  porcelain  capsule,  and  evaporate 
on  a  water-bath  to  a  pilular  con- 
sistence, weigh  the  extract,  and 
incorjiorate  5  per  cent,  of  glycerin. 

Exhaust  the  drug,  and  proceed  as 
for  extract  of  digitalis. 


Class  4.— 

-Menstruum, 

Diluted  Alcohol. 

Name. 

o 

"3 

•p  53 

Directions  for  Finishing. 

Extractum  arnicse  radicis 
Extractum  colocynthidis 

No. 
60 

Parts 
40 

Parts 
90 

Exhaust  the  drug,  reserving  the  first 
90  parts,  evaporate  the  remainder 
at  a  temperature  below  122°  F., 
mix  the  residue  wit-h  the  reserved 
portion,  and  evaporate  at  the  same 
temperature  to  a  [lilular  consist- 
ence ;  weigh  the  extract,  and  in- 
corporate 5  p.  ct.  of  glycerin  with  it. 

Macerate  in  250  parts  of  diluted  al- 
cohol for  4  days,  express  strongly, 
and  strain.  Break  up  the  mass, 
and  pack  firmly  in  a  percolator, 
covering  it  with  the  strainer,  and 
percolate  to  500  parts.  Having 
recovered  300  parts  of  tlie  alcohol, 
evaporate  the  residue  to  dryness 
by  means  of  a  M'ater-bath. 
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Class  4 — {Continued). 


Kame. 

O 

iVo. 

40 

30 

40 

II 



Pacfe 

30 

40 
30 

°  6 

Sm 

Pa7-te 

90 
90 

Directions  for  Finishing. 

Extract,  colocyntliidis  compos. 

Extractura  conii  alcoholicum . 

Extractura  euonymi 
Extractum  stramonii 

Extractum  colocynth,  16  parts;  aloes, 
50  parls;  cardamom,  powder  No. 
60,  6  parts ;  resin  of  scammony  in 
fine  powder,  14  parts ;  soap  dried, 
in  coarse  powder,  14  parts;  alco- 
hol, 10  parts.  Melt  the  aloes  on 
a  water-bath,  add  the  alcohol,  mix 
them  thoroughly,  strain  through 
a  sieve.  To  tlie  strained  mixture 
add  the  soap  colocynth  and  resin 
of  scammony,  and  heat  the  mix- 
ture to  248°  F.,  till  a  portion  be- 
comes brittle  on  cooling;  then 
incorporate  the  cardamom,  and 
close  them  till  cool.  Keduce  it  to 
powder,  and  keep  it  in  close  vials. 

Exhaust  tlie  drug,  reserving  the  first 
90  parts,  add  3  parts  HCl  to  the 
remainder,  and  evaporate  at  122° 
F.  to  10  parts;  mix  tliis  with  the 
reserved  portion,  and  proceed  as 
for  extractum  arnicae  radicis. 

Macerate  48  hours,  exhaust  the  drug, 
and  proceed  as  for  extractum  arni- 
cse  radicis. 

Macerate  48  hours,  exhaust,  reserv- 
ing the  first  90  parts,  and  proceed 
as  for  extractum  arnicse  radicis. 

REMARKS. 

The  most  important  extract  of  this  class  is  extractum  colocynth, 
chiefly  on  account  of  its  extensive  use  in  the  preparation  of  the  com- 
pound extract,  which  is  a  well  known  and  popular  remedy ;  its  proper- 
ties adapt  it  to  being  dried  and  powdered.  It  may  be  advantageously 
prescribed  as  an  active  cathartic  in  many  combinations.  The  Pharma- 
copceia  orders  that  the  fruit  be  dried  and  freed  from  its  seeds,  only  the 
medullary  portion  to  be  used,  which  constitutes  from  25  to  34  per  cent, 
of  the  drug,  and  yields  about  60  per  cent,  of  extract.  The  chief  use 
for  extract  of  arnica  is  to  prepare  the  plaster  (see  Emplastrum,  p.  937). 

Extract  of  Conium  is  now  made  from  the  fruit  instead  of  the  leaf, 
and  is  certainly  a  more  reliable  preparation.  As  many  physicians  have 
been  in  the  habit  of  prescribing  the  extract  of  the  leaf  in  large  doses, 
the  pharmacist  is  cautioned  to  take  every  possible  precaution  against 
accident.  It  is  to  be  regretted  that  the  word  "fructus"  Avas  not  in- 
serted in  the  officinal  title,  which  would  have  made  the  change  more 
striking  and  distinct  in  the  mind  of  the  prescriber. 

Extract  of  Conium,  on  account  of  the  volatility  of  its  active  prin- 
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ciple,  is  one  of  the  most  difficult  of  the  extracts  to  prepare  and  preserve. 
It  is  employed  in  the  treatment  of  glandular  enlargement,  scrofula, 
rheumatism,  etc.,  as  an  alterative  and  anodyne,  entering  into  the  com- 
position of  numerous  empirical  preparations,  besides  being  pi'escribed 
in  regular  practice. 

It  should  have  a  strong  and  characteristic  odor,  and  is  readily  tested 
by  the  following  experiment :  Take  a  small  pellet  of  the  extract,  soften 
it  into  a  thin  paste  with  water,  and  add  a  drop  of  solution  of  potassa 
or  of  carbonate  of  potassium ;  immediately  a  strong  characteristic  odor 
will  be  observed,  resembling  when  faint  the  odor  of  mice.  This  is 
from  the  liberation  in  a  gaseous  form  of  conine,  the  active  principle  of 
the  herb,  and,  on  holding  near  it  a  rod  moistened  with  muriatic  acid,  a 
copious  cloud  of  muriate  of  conine  will  be  produced.  If  the  extract  is 
very  inferior,  the  experiment  will  not  succeed,  or  will  be  only  j)artially 
successful :  a  cloud  of  muriate  of  ammonia  without  the  mouse-like  odor 
will  be  perceived. 

Extract  of  Wahoo  is  a  new  extract,  introduced  with  the  idea  of  offer- 
ing a  preparation  of  wahoo  for  internal  use,  and  a  substitute  for  the 
euonymin  of  the  eclectics. 

Extract  of  Stramonium  Seed  only  is  now  officinal,  which  is  twice  as 
strong  as  the  extract  from  the  leaf,  which  was  formerly  also  officinal. 
It  is  administered  internally  in  dose  of  ^  grain,  and  in  the  shape  of 
ointment  is  extensively  used  in  hemorrhoids,  etc.,  either  alone  or  in 
combination  with  belladonna. 


Class  5. — Ifenstruum,  Water. 


Name. 


Extractum  aloes  aquos 


Extractum  gentianse 


Extractum 
Extractum 
Extractum 
Extractum 


glycyrrhizse  purum 
hsemsetoxyli 
kramerise  . 
malti 


-o 

O   ri 

PS 

a-s 

'^'^ 

B<^ 

og 

f^'s 

<l 

No. 

Parts 

20 

40 

20 

100 

30 

40 

30 

12 

100 

Directions  for  Finishing. 


Macerate  in  boiling  distilled  water, 
wilh  frequent  stirring,  for  12  hours, 
pour  off  clear  liquid,  strain  the  resi- 
due, mix  the  liquids  and  evaporate 
to  pilular  consistence  on  a  water-bath. 

Macerate  24  hours,  exhaust,  evaporate 
the  liquid  to  |  its  weight,  strain  and 
evaporate  to  pilular  consistence  on  a 
water-bath. 

Exhaust  b}'  percolating,  having  used  15 
parts  water  of  ammonia,  evaporate 
to  pilular  consistence. 

Boil  100  parts  in  1000  of  water  in  a 
porcelain  capsule  to  i,  strain  while 
hot,  and  evaporate  to  dryness. 

Exhaust  by  percolation,  strain,  and 
with  water-bath  at  less  than  158°  F. 
evaporate  to  dryness. 

Macerate  6  hours,  add  400  parts  water 
heated  to  86°  F.,  and  digest  for  an 
hour  at  131°  F.,  strain  and  evaporate 
below  131°  to  consistence  of  thick 
honey ;  keep  in  closed  vessels  and 
cool  place. 
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Class  5. — Menstruum,  Water — (Continued). 


Name. 

11 

O 

No. 

20 
60 

■a   . 
|| 
go 
cS 
so 

< 

Parts 

40 
50 

Directions  for  Finishing. 

Extractum  opii   .... 

Extractum  qiiassise 
Extractum  taraxaci     . 

Extractum  colcliici  radicis  . 

Macerate  in  150  parts  of  water,  triturate 
till  reduced  to  soft  mass ;  express  the 
liquid  and  repeat  the  process  with 
the  residue  4  times,  mix  the  liquids, 
filter  and  evaporate  on  water-bath  to 
a  pilular  consistence,  and  weigh  the 
extract,  with  which  5  per  cent,  of 
glycerin  is  to  be  thoroughly  mixed. 

Exhaust  Avith  water,  aud  proceed  as 
for  extract  of  gentian. 

Taraxacum  sliced  and  bruised  to  a 
pulp,  strain  off  the  juice  and  evap- 
orate in  vacuum  apparatus  or  shal- 
low vessels,  by  means  of  water-bath, 
to  a  pilular  consistence. 

Percolate  the  powder  first  with  a  men- 
struum of  35  parts  acetic  acid,  and 
150  parts  of  water,  followed  by  water 
until  it  is  exhausted,  evaporate  in  a 
porcelain  capsule  at  a  temperature 
not  exceeding  170°  F.  to  a  pilular 
consistence. 

REMARKS. 

Extracts  of  gentian  and  quassia  are  made  by  precisely  the  same  pro- 
cess, involving  percolation  with  (;old  water,  boiling  down  to  f,  straining, 
and  evaporating.  Extract  of  rhatauy  diifers  from  this  by  being  raised 
to  the  boiling  point  merely,  strained,  and  evaporated  on  a  water-bath,  a 
variation  made  necessary  by  the  jjroueness  of  the  astringent  principle  to 
become  insoluble  and  inert  by  long  exposure  to  a  boiling  temperature. 
Logwood,  on  the  contrary,  is  extracted  by  long  boiling,  and  on  evapora- 
tion becomes  dry  and  pulverulent,  a  property  which  it  shares  with  most 
of  the  astringent  extracts.  Opium  is  sliced  and  triturated  with  water 
to  obtain  its  soluble  principles,  requu'ing  repeated  macerations  and  fil- 
trations ;  it  forms  then  a  perfectly  smooth,  uniform,  and  soluble  extract 
by  careful  evaporation. 

The  great  advantage  of  extract  of  quassia  over  extract  of  gentian  in 
making  pills,  will  be  seen  by  com])aring  the  doses.  Extract  of  rhatany, 
when  well  prepared,  so  as  to  be  soluble  in  water,  is  a  valuable  substitute 
for  kino  and  catechu,  which  it  resembles  in  physical  as  well  as  medical 
properties.  It  diifers  in  medical  properties  from  extract  of  logivood, 
though  both  are  astringents ;  the  last  named  is  more  mild  in  its  action, 
and  is  especially  adapted  to  relaxed  condition  of  the  bowels.  Extract 
of  logwood  is  also  largely  used  in  dyeing,  and  in  the  manufacture  of 
writing  fluids.  It  is  important,  in  selecting  rhatany  root,  to  obtain  that 
which  has  the  most  bark  attached  to  it.     Prof.  Procter,  in  a  comparative 
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assay  of  the  bark  and  wood,  found  the  former  to  yield  33  per  cent., 
while  the  latter  gave  only  6.8  per  cent.  A  very  great  yield  of  extract 
is  obtained  when  the  root  is  decocted,  but  nearly  |  of  it  is  insoluble. 
Long  exposure  to  the  air  should  be  avoided,  as  it  occasions  an  insoluble 
apotheme.  If  the  extract  is  purchased  it  is  well  to  test  its  solubility  in 
cold  water. 

Aqueous  extract  of  O'pium  is  a  most  useful  preparation,  much  used  in 
eye-washes  and  astringent  injections,  and  well  adapted  to  replace  opium 
itself  in  pill  masses  and  for  other  internal  uses;  the  proximate  principles 
of  opium,  soluble  in  Avater,  are  those  most  agreeable  in  their  action. 

Pure  extract  of  licorice  is  a  new  remedy,  made  officinal  for  its  use  in 
Brown  mixture.  The  licorice  extracted  by  water  containing  5  per  cent, 
of  aqua  ammonia,  yields  an  extract  containing  all  the  glycyrrhizin,  and 
one  that  is  perfectly  soluble. 

Extract  of  aloes  is  another  new  officinal  in  our  Pharmacopoeia,  and 
one  that  there  appears  to  be  little  use  for,  as  it  is  but  little  stronger  than 
the  purified  aloes.     The  dose  is  2  to  6  grains. 

Extract  of  taraxacum  is  a  most  useful,  though  mild,  remedy,  adapted 
to  a  large  class  of  chronic  cases.  Much  that  is  met  with  in  the  market 
is  quite  deficient  in  the  bitterness  characteristic  of  a  good  article.  It  is 
also  apt  to  ferment  or  become  mouldy  from  deficient  evaporation.  The 
evaporation  should  be  pushed  till  the  pilular  consistence  is  fully 
attained. 

Acetic  extract  of  colchicmn  is  an  invaluable  remedy  in  rheumatic  and 
gouty  affections,  and  in  a  variety  of  combinations  under  the  head  of 
extemporaneous  prescriptions  is  largely  prescribed. 

In  extract  of  malt  -  the  Pharmacopoeia  recognizes  and  furnishes  a 
formula  for  one  of  the  most  popular  remedies  of  the  day,  a  tonic  and 
nutritious  substitute  for  malt  liquors.  Originating  in  Germany,  it  was 
very  soon  used  in  every  part  of  the  world,  and  various  modifications 
and  combinations  were  offered  by  the  different  manufacturers.  As 
found  in  the  market  the  domestic  article  usually  has  a  brown  color,  a 
thick,  syrupy  consistence,  the  sweet  taste  of  malt,  and  is  generally  com- 
bined with  hops.  It  forms  an  elegant  basis  for  the  administration  of 
cod-liver  oil. 

Working  Formulas  from  the  U.  S.  Pharmacopoeia. 

Extractum  Aconiti,  U.  S.  P.     {Extract  of  Aconite.) 

Aconite,  in  No.  60  powder,  one  hundred  parts    ....     100 

Tartaric  acid,  one  part 1 

Glycerin, 

Alcohol,  each A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  alcohol  in  which  the  tartaric 
acid  has  previously  been  dissolved,  and  pack  it  firmly  in  a  cylindrical 
glass  percolator;  then  add  enough  alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  24  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  300  parts  of  tincture  are  obtained,  or 
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the  aconite  is  exhausted.  Reserve  the  first  90  parts  of  the  percolate, 
evaporate  the  reiiiaiiicler  to  10  parts,  at  a  temperature  not  exceeding 
50°  C.  (122°  F.),  mix  the  2  portions,  and  evaporate  at  or  below  the 
before-mentioned  temperature,  until  an  extract  of  a  pilular  consistence 
remains.  Lastly,  weigh  the  extract  and  thoroughly  incorporate  with  it, 
while  still  warm,  5  per  cent,  of  glycerin. 

Extradum  Aloes  Aquosum,  U.  S.  P.      (Aqueous  Extract  of  Aloes.) 

Aloes,  one.  hundred  parts 100 

Boiling  distilled  water,  one  thousand  parts         ....     1000 

Mix  the  aloes  with  the  water  in  a  suitable  vessel,  stirring  constantly, 
until  the  particles  of  aloes  are  thoroughly  disintegrated,  and  let  the 
mixture  stand  for  12  hours;  then  pour  off  the  clear  liquor,  strain  the 
residue,  mix  the  liquids,  and  evaporate  to  dryness  by  means  of  a  water- 
or  steam- bath. 

Extradum  Arnicce  Radicis,  U.  S.  P.     {Extract  of  Arnica  Root.) 

Arnica  root,  in  No.  GO  powder,  one  hundred  parts      .         .         .     100 

Glycerin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  24  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  300  parts 
of  tincture  are  obtained,  or  the  arnica  root  is  exliausted.  By  means  of 
a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and,  having  placed 
the  residue  in  a  porcelain  capsule,  evaporate  it,  oa  a  water-bath,  to  a 
pilular  consistence.  Lastly,  weigh  the  extract  and  thoroughly  incorpo- 
rate with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extractum  Belladonnm  AlcohoHcum,  U.  S.  P.     [Alcoholic  Extract  of 

Belladonna.) 

Belladonna  leaves,  in  No.  60  powder,  one  hundred  parts    .         .     100 

Alcohol,  two  hundred  parts 200 

Water,  one  hundred  parts     ........     100 

Glycerin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
40  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  48 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding,  first, 
the  remainder  of  the  menstruum,  and  then  diluted  alcohol,  until  300 
parts  of  tincture  are  obtained,  or  the  belladonna  haves  are  exhausted. 
Reserve  the  first  90  parts  of  the  percolate,  evaporate  the  remainder  at  a 
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temperature  not  exceeding  50°  C.  (122°  F.),  to  10  parts,  mix  the  residue 
with  the  reserved  portion,  and  evaporate  at  or  below  the  above-mentioned 
temperature  to  a  pikilar  consistence.  Lastly,  weigh  the  extract,  and 
thoroughly  incorporate  with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extractum  Cannabis  IndiccE,  U.  S.  P.     {Extract  of  Indian  Cannabis.) 

Indian  cannabis,  in  No.  20  powder,  one  hundred  parts       .         .     100 
Alcohol A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol  until  300  parts  of  tincture  are  obtained,  or  the 
cannabis  is  exhausted.  By  means  of  a  water-bath,  distil  off  the  alcohol 
from  the  tincture,  and,  having  placed  the  residue  in  a  porcelain  capsule, 
evaporate  it,  on  a  water-bath,  to  a  pilular  consistence. 

Extractum  Cinchonce,  U.  S.  P.     {Extract  of  Cinchona.) 

Yellow  cinchona,  in  No.  60  powder,  one  hundred  parts  .         .         100 

Alcohol,  three  hundred  parts 300 

Water,  one  hundred  parts  .......         100 

Glycerin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
35  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator  ;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  48 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding,  first, 
the  remainder  of  the  menstruum,  and  then  diluted  alcohol,  until  400 
parts  of  tincture  are  obtained,  or  the  cinchona  is  exhausted.  By  means 
of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and,  having 
placed  the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath, 
to  a  pilular  consistence.  Lastly,  weigh  the  extract,  and  thoroughly  incor- 
porate with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extractum  Colchici  Radicis,  U.  S.  P.     {Extract  of  Colchicum  Soot.) 

Colchicum  root,  in  No.  60  powder,  one  hundred  parts     .         .        100 

Acetic  acid,  thirty-five  parts 35 

Water A  sufficient  quantity. 

Mix  the  acetic  acid  with  150  parts  of  water,  and,  having  moistened 
the  powder  with  50  parts  of  the  mixture,  pack  it  moderately  in  a  cylin- 
drical glass  percolator ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
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then  water,  until  the  colchicum  root  is  exhausted.  Evaporate  the  per- 
colate in  a  23orcelain  vessel,  by  means  of  a  water-bath,  at  a  temperature 
not  exceeding  80°  C.  (176°  F.),  to  a  pilular  consistence. 

Extradum  Colocynthidis,  U.  S.  P.     (Extract  of  Colocynth.) 

Colocynth,  dried,  and  freed  from  the  seeds,  one  hundred  parts  .     100 
Diluted  alcohol A  sufficient  quantity. 

Reduce  the  colocynth  to  a  coarse  powder  by  grinding  or  bruising,  and 
macerate  it  in  250  parts  of  diluted  alcohol  for  4  days,  with  occasional 
stirring ;  then  express  strongly,  and  strain  through  flannel.  Pack  the 
residue,  previously  broken  up  with  the  hands,  firmly  in  a  cylindrical 
percolator,  cover  it  with  the  strainer,  and  gradually  pour  diluted  alcohol 
upon  it  until  the  tincture  and  expressed  liquid,  mixed  together,  weigh 
500  parts.  Having  recovered  from  the  mixture  300  parts  of  alcohol  by 
distillation,  evaporate  the  residue  to  dryness,  by  means  of  a  water-bath. 
Lastly,  reduce  the  dry  mass  to  powder. 

Extract  of  colocynth  should  be  kept  in  well-stopped  bottles. 

Extradum  Colocynthidis  CompoHifum,  U.  S.  P.     ( Compound  Extract  of 

Colocynth.) 

Extract  of  colocynth,  sixteen  parts 16 

Aloes,  fifty  parts 50 

CardaniOMi,  in  No.  GO  powder,  six  parts 6 

Resin  of  scanimony,  in  fine  powder,  fourteen  parts         .        .  14 

Soap,  dried  and  in  coarse  powder,  fourteen  parts    .        .  14 

Alcohol,  ten  parts 10 

Heat  the  aloes,  on  a  water-bath,  until  it  is  completely  melted ;  then 
add  the  alcohol,  and,  having  stirred  the  mixture  thoroughly,  strain  it 
through  a  fine  sieve,  which  has  just  been  dipped  into  boiling  water.  To 
the  strained  mixture,  contained  in  a  suitable  vessel,  add  the  soap,  extract 
of  colocynth  and  resin  of  scammony,  and  heat  the  mixture  at  a  tempera- 
ture not  exceeding  120°  C.  (248°  F.),  until  it  is  perfectly  homogeneous, 
and  a  thread  taken  from  the  mass  becomes  brittle  when  cool.  Then 
withdraw  the  heat,  thoroughly  incorporate  the  cardamom  with  the  mix- 
ture, and  cover  the  vessel  until  the  contents  are  cold.  Finally,  reduce 
the  product  to  a  fine  powder. 

Compound  extract  of  colocynth  should  be  kept  in  well-stopj^ed  bottles. 

Extractum  Gonii  AlcohoUcum,  U.  S.  P.    (Alcoholic  Extract  of  Gomum^ 

Conium,  in  No.  40  powder,  one  hundred  parts    ....     100 

Diluted  hydrochloric  acid,  three  parts 3 

Glycerin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  48  hours.     Then  allow  the  percola- 
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tion  to  proceed,  gradually  adding  diluted  alcohol,  until  300  parts  of 
tincture  are  obtained,  or  until  the  coniuni  is  exhausted^  Reserve  the 
first  90  parts  of  the  percolate,  add  the  diluted  hydrochloric  acid  to  the 
remainder,  and  evaporate  it,  at  a  temperature  not  exceeding  50°  C.  (122° 
F.),  to  10  parts ;  mix  this  with  the  reserved  portion,  in  a  porcelain  cap- 
sule, and  evaporate,  at  or  below  the  before-mentioned  temperature,  to  a 
pilular  consistence.  Lastly,  weigh  the  extract,  and  thoroughly  incor- 
porate with  it,  while  still  warm,  5  per  cent,  of  glycerin, 

Extractum  Digitalis,  U.  S.  P.     [Extract  of  Digitalis?)  . 

Digitalis,  recently  dried  and  in  No.  60  powder,  one  hundred  parts     100 

Alcohol,  two  hundred  parts  . 200 

Water,  one  hundred  parts 100 

Glycerin, 

Dilated  alcohol,  each A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  ^vith 
40  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  48 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding,  first, 
the  remainder  of  the  menstruum,  and  then  diluted  alcohol,  until  300 
parts  of  tincture  are  obtained,  or  the  digitalis  is  exhausted.  By  means 
of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and,  having 
placed  the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath, 
to  a  pilular  consistence.  Lastly,  weigh  the  extract,  and  thoroughly 
incorporate  with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extractum  Ergotse,  U.  S.  P.     [Extract  of  Ergot.) 
Fluid  extract  of  ergot,  five  hundred  parts 500 

To  make  one  hundred  ];)arts 100 

Evaporate  the  fluid  extract  of  ergot  in  a  porcelain  capsule,  by  means 
of  a  water-bath,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  con- 
stantly stirring,  until  it  is  reduced  to  100  j)arts. 

Extractum  Euonymi,  U.  S.  P.     [Extract  of  Euonymus.) 

Enonynius,  in  No.  30  powder,  one  hundred  parts         .         .         .     100 

Glycerin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  300  parts 
of  tincture  are  obtained,  or  the  euonymus  is  exhausted.  By  means  of  a 
water-bath,  distil  off  the  abohol  from  the  tincture,  and,  having  placed 
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the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath,  to  a 
pilular  consistence.  Lastly,  weigh  the  extract,  and  thoroughly  incor- 
porate with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extracium  Gentianx,  U.  S.  P.     {Extract  of  Gentian) 

Gentian,  in  No.  20  powder,  one  hundred  parts    ....     100 
Water A  sufficient  quantity. 

IMoisten  the  powder  with  40  parts  of  water,  and  let  it  macerate  for  24 
hours ;  then  pack  it  in  a  conical  percolator,  and  gradually  pour  water 
upon  it  until  the  infusion  passes  but  slightly  imbued  with  the  properties 
of  the  gentian.  Reduce  the  liquid  to  |  of  its  weight  by  boiling,  and 
strain  ;  then,  by  means  of  a  water-bath,  evaporate  to  a  pilular  consistence. 

Extractiim  GhjcyrvKzcE  Parum,  U.  S.  P.      [Pure  Extract  of  Glycyr- 

rhiza.) 

Glycyrrhiza,  in  No.  20  powder,  one  hundred  parts      .         .         .     100 

Water  of  ammonia,  fifteen  parts 15 

Distilled  water         ......       A  sufficient  quantity. 

Mix  the  water  of  ammonia  with  300  parts  of  distilled  water,  and, 
having  moistened  the  powder  with  100  parts  of  the  menstruum,  let  it 
macerate  for  24  hours.  Then  pack  it  moderately  in  a  cylindrical  glass 
percolator,  and  gradually  pour  upon  it,  first,  the  remainder  of  the  men- 
struum, and  then  distilled  water,  until  the  glycyrrhiza  is  exhausted. 
Lastly,  by  means  of  a  water-bath,  evaporate  the  infusion  to  a  pilular 
consistence. 

Extractiim  Hcematoxyli,  U.  S.  P.     {Extract  of  Hmmatoxylon.) 

Hsematoxylon,  rasped,  one  hundred  parts  .....     100 
Water,  one  thousand  parts  ........  1000 

Macerate  the  hsematoxylon  with  the  water  for  48  hours.  Then  boil 
(avoiding  the  use  of  metallic  vessels)  until  ^  of  the  water  has  evapo- 
rated ;  strain  the  decoction,  while  hot,  and  evaporate  to  dryness. 

Extractiim  liyoscyami  Alcoholicum.,  U.  S.  P.     {Alcoholic  Extract  of 

Hyoscyamus.) 

Hyoscyamus,  recently  dried  and  in  No.  60  powder,  one  hundred 

parts 100 

Alcohol,  two  hundred  parts 200 

Water,  one  hundred  parts   ........     100 

])iluted  alcohol -        .         A  buffic-ient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  jjowder  with 
40  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  48  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding,  first,  the  remainder  of  the  menstruum,  and  then  diluted  alco- 
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hol,  until  300  parts  of  tincture  arc  obtained,  or  the  hyoscyamus  is 
exhausted.  Reserve  the  first  90  parts  of  the  percolate,  evaporate  the 
remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F,),  to  10 
parts ;  mix  this  with  the  reserved  portion,  and  evaporate,  at  or  below 
the  before-mentioned  temperature,  to  a  pilular  consistence. 

Extractum.  Iridis,  U.  S.  P.     {^Extract  of  Iris.) 

Iris,  in  No.  60  powder,  one  hundred  parts 100 

Alcohol,  two  hundred  and  twenty-five  parts        ....     225 

Water,  seven tj^-five  parts 75 

Diluted  alcohol A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
40  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stra- 
tum above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  48  hours.  Then  allow  the  j)ercolation  to  j^roceed,  gradually 
adding,  first,  the  remainder  of  the  menstruum,  and  then  diluted  alco- 
hol, until  300  parts  of  tincture  are  obtained,  or  the  iris  is  exhausted. 
By  means  of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and, 
having  placed  the  residue  in  a  porcelain  capsule,  evaj^orate  it,  on  a 
water-bath,  to  a  pilular  consistence. 

Extractum  Juglandis,  U.  S.  P.     {Extract  of  Juglans.) 

Juglans,  in  No.  30  powder,  one  liundred  parts  .         .         .         100 

Glycerin, 

Alcohol,  each .A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  300  parts  of  tinctm'e  are  obtained,  or 
the  juglans  is  exhausted.  By  means  of  a  water-bath,  distil  off  the  alcohol 
from  the  tinctm-e,  and,  having  placed  the  residue  in  a  porcelain  capsule, 
evaporate  it,  on  a  water-bath,  to  a  pilular  consistence.  Lastly,  weigh 
the  extract  and  thoroughly  incorporate  with  it,  while  still  warm,  5  per 
cent,  of  glycerin. 

Extractum  Kramerice,  U.  S.  P.     {Extract  of  Erameria.) 

Krameria,  in  No.  40  powder,  one  hundred  parts      .         .         .         100 
Water .A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  water,  pack  it  in  a  conical  glass 
percolator,  and  gradually  pour  crater  upon  it,  until  the  infusion  passes 
but  slightly  imbued  with  the  astringency  of  the  krameria.  Heat  the 
liquid  to  the  boiling  point,  strain,  and,  by  means  of  a  water-bath,  at  a 
temperature  not  exceeding  70°  C  (158°  F.),  evaporate  to  dryness. 
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JExtractum  Leptandrce,  U.  S.  P.     [Extract  of  Leptandra.) 

Leptandra,  in  No.  40  powder,  one  hundred  parts     .         .         .         100 

Alcohol,  two  hundred  parts 200 

Water,  one  hundred  parts 100 

Glycerin, 

Diluted  alcohol,  each  .         .         .         .         .A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
40  parts  of  the  mixtiu-e,  pack  it  firmly  in  a  cylindrical  percolator  ;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  ori-fice,  and,  having  closely  covered  the  percolator,  macerate  for 
24  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding, 
first,  the  remainder  of  the  menstruum,  and  then  diluted  alcohol,  until 
300  parts  of  tincture  are  obtained  or  the  leptandra  is  exhausted.  By 
means  of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and, 
having  placed  the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water- 
bath,  to  a  pilular  consistence.  Lastly,  weigh  the  extract,  and  thoroughly 
incorporate  with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extmctum  Maltl,  U.  S.  P.     {Extract  of  Halt.) 

Malt,  in  coarse  powder,  not  finer  than  No.  12,  one  hundred  parts  .  100 
Water A  sufficient  quantity. 

Upon  the  powder,  contained  in  a  suitable  vessel,  pour  100  j)arts  of 
water,  and  macerate  for  6  liours.  Then  add  400  parts  of  water,  heated 
to  about  30°  C.  (86°  F.),  and  digest  for  an  hour  at  a  temperature  not 
exceeding  55°  C.  (131°  F.).  Strain  the  mixture  with  strong  expression. 
Finally,  by  means  of  a  water-batli,  or  vacuum-ai)paratus,  at  a  tempera- 
ture not  exceeding  55°  C.  (131°  F.),  evaporate  the  strained  liquid  rapidly 
to  the  consistence  of  tliick  honey. 

Keep  the  product  in  well-closed  vessels,  in  a  cool  place. 

Extractum  Mezerei,  U.  S.  P.     {Extract  of  Mezereum.) 

Mezereuni,  in  No.  30  powder,  one  hundred  parts    .        .        .        100 
Alcohol A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  AA'hen  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  24  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  300  parts  of  tincture  are  obtained,  or 
the  mezereum  is  exhausted.  Reserve  the  first  90  parts  of  the  percolate ; 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  10  parts ;  mix  this  with  the  reserved  portion,  and  evaporate  in  a 
porcelain  capsule,  on  a  water-bath,  to  a  pilular  consistence. 

Extractum  Nucis  Vomicce,  U.  S.  P.     [Extract  of  Nux  Vomica.) 

Nux  vomica,  in  No.  60  powder,  one  hundred  parts  .         .        100 

Alcohol, 

Water,  each, A  sufficient  quantity. 
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Mix  8  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  100  parts  of  the  mixture,  let  it  macerate  in  a  closed 
vessel,  in  a  warm  place,  for  48  hom^s.  Then  pack  it  in  a  cylindrical 
percolator,  and  gradually  pour  menstruum  upon  it,  until  the  tincture 
passes  but  slightly  imbued  with  bitterness.  By  means  of  a  water-bath, 
distil  off  the  alcohol  from  the  tincture,  and,  having  placed  the  residue 
in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath,  to  a  pilular  con- 
sistence. 

Extradum  Opii,  U.  S.  P.     {Extract  of  Opium.) 

Opium,  one  hundred  parts .     100 

Water,  seven  hundred  and  fifty  parts 750 

Glycerin A  sufficient  quantity. 

Cut  the  opium  into  small  pieces,  let  it  macerate  for  24  hours  in  150 
parts  of  the  water,  and  reduce  it  to  a  soft  mass  by  trituration.  Express 
the  liquid  from  it,  and  treat  the  residue  again  in  the  same  manner  with 
150  parts  of  the  water.  Repeat  the  maceration  and  expression  3  times 
more,  using  a  fresh  portion  of  the  water  each  time.  Having  mixed  the 
liquids,  filter  the  mixture,  and  evaporate,  by  means  of  a  water-bath,  to 
a  pilular  consistence.  Lastly,  weigh  the  extract  and  thoroughly  incor- 
porate with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extractum  Physostigmatis,  U.  S.  P.     [Extract  of  Physostigma.) 

Physostigraa,  in  No.  40  j^owder,  one  hundred  parts    .         .         .100 
Alcohol A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  droj)  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  24  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  300  parts  of  tincture  are  obtained,  or  the 
physostigma  is  exhausted.  Reserve  the  first  90  parts  of  the  percolate ; 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  10  parts,  mix  this  with  the  reserved  portion,  and  evaporate  in  a  por- 
celain capsule,  on  a  water-bath,  to  a  pilular  consistence. 

Extractum  Podopthylli,  U.  S.  P.     (^Extract  of  Podophyllum.) 

Podophyllum,  in  No.  60  powder,  one  hundred  parts  .         .         .     100 

Alcohol, 

Water,  each       .......     A  sufficient  quantity. 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  24  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  500  parts  of  tincture  have  passed. 
By  means  of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and 
evaporate  the  residue,  on  a  water-bath,  to  a  pilular  consistence. 
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Exiractum  Quassise,  U.  S.  P.     {^Extract  of  Quassia.) 

Quassia,  in  No.  20  powder,  one  hundred  parts     ....     100 

Glycerin, 

Water,  each A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  water,  pack  it  firmly  iu  a  con- 
ical percolator,  and  gradually  jtotu'  water  upon  it  until  the  infusion 
passes  but  slightly  imbued  with  bitterness.  Reduce  the  liquid  to  f  of 
its  weight,  by  boiling,  and  strain;  then,  by  means  of  a  water-bath, 
evaporate  to  a  pilular  consistence.  Lastly,  weigh  the  extract,  and  thor- 
oughly incorporate  with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extractum  Rhei,  U.  S.  P.     {Extract  of  Rhuharh.) 

Rhubarb,  in  No.  30  powder,  one  hundred  parts  ....    100 

Alcohol,  one  hundred  and  twenty  j^arts 120 

Water A  sufficient  quantity. 

Mix  alcohol  and  water  in  the  proportion  of  3  parts  of  alcohol  and  1 
part  of  water,  and,  having  moistened  the  powder  with  40  parts  of  the 
mixture,  pack  it  firmly  in  a  conical  percolator ;  then  gradually  pour  the 
menstruum  upon  it  until  the  tincture  passes  nearly  tasteless.  Reserve 
the  first  100  parts  of  the  percolate,  and  set  it  aside  in  a  warm  place, 
until  it  LS  reduced  by  spontaneous  evaporation  to  50  parts.  Evaporate 
the  remainder  of  the  percolate,  in  a  jjorcelain  vessel,  by  means  of  a 
water-bath,  at  a  temperature  not  exceeding  70°  C.  (158°  F.),  to  the 
consistence  of  syrup ;  mix  this  with  the  reserved  portion,  and  continue 
the  evaporation  until  the  mixture  is  reduced  to  a  pilular  cousisteuce. 

Extractum  Stramonii,  U.  S.  P.     {Extract  of  Stramonium.) 

Stramonium  seed,  in  No.  40  powder,  one  hundred  parts    .        .     100 
Diluted  alcohol A  sufficient  quantity. 

Moisten  the  jDOwder  with  30  parts  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  aud  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  300  parts 
of  tincture  are  obtained,  or  the  stramonium  seed  is  exhausted.  Reserve 
the  first  90  parts  of  the  percolate,  evaporate  the  remainder,  at  a  temper- 
ature not  exceeding  50°  C.  (122°  F.),  to  10  parts,  mix  the  residue  with 
the  reserved  portion  in  a  porcelain  capsule,  and,  by  means  of  a  water- 
bath,  evaporate,  at  or  below  the  before-mentioned  temperature,  to  a 
pilular  consistence. 

Extractum  Taraxaci,  U.  S.  P.     {Extract  of  Taraxacum.) 

Fresh  taraxacum,  gathered  in  September,  one  hundred  parts   .     100 
Water A  sufficient  quantity. 

Slice  the  taraxacum,  and  bruise  it  in  a  stone  mortar,  sprinkling  on  it 
a  little  water,  until  reduced  to  a  pulp;  then  express  and  strain  the 
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juice,  and  evaporate  it  in  a  vacuum  apparatus,  or  in  a  shallow  porcelain 
dish,  by  means  of  a  water-bath,  to  a  pilular  consistence. 

Unofficinal,  Extracts. 

Of  the  extracts  not  recognized  in  the  U.  S.  Pharmacopoeia,  described 
in  former  editions  of  this  work,  several  have  been  introduced  into  the 
last  edition  of  our  national  standard ;  without  wishing  to  add  unneces- 
sarily to  the  numerous  preparations  already  introduced,  the  following 
are  deemed  of  sufficient  importance  to  claim  the  attention  of  the  student 
and  practitioner : — 

Calisaya,  Extract  (Ellis). — Is  made  by  boiling  coarsely-jDOwdered 
Calisaya  bark  in  successive  portions  of  water  acidulated  with  muriatic 
acid,  precipitating  the  decoction  with  hydrate  of  lime,  digesting  the 
precipitate  in  hot  alcohol  till  all  taste  is  exhausted,  and  then  evaporating 
the  alcohol  so  as  to  leave  an  extract.  The  old-fashioned  precipitated 
extract  of  bark  was  nearly  identical  with  this,  which  is  only  objection- 
able on  the  score  of  expense. 

It  contains  all  the  quinine  and  cinchonine  contained  in  the  bark,  besides 
the  amorphous  quinine,  or  chinoidine,  and  is  an  admirable  substitute  for 
the  celebrated  "  Wetherill's  extract,"  formerly  much  in  vogue.  Its 
dose  is  from  2  to  5  grains. — Amer.  Jour.  Pharm.,  vol.  xx.,  p.  15. 

Chinoidine  is  the  name  given  to  an  insoluble  residuary  extractive 
principle  obtained  in  the  manufacture  of  quinine,  which  is  described 
under  the  head  of  Vegetable  Alkalies. 

Extractum  Lohelioe,  Aceticum. — To  prepare  this,  the  powdered  seeds 
of  lobelia  are  macerated,  and  then  displaced  with  diluted  alcohol,  to 
the  first  portion  of  which  has  been  added  a  small  portion  of  acetic  acid. 
This  liquid  is  then  to  be  evaporated  to  the  consistence  of  an  extract, 
which  will  be  about  one-eighth  the  quantity  of  the  seed  employed. 
{Amer.  Jour.  Pharm.,  vol.  xiv.,  p.  108.)  Dose,  from  2  to  3  grains. 
The  object  of  the  use  of  the  acetic  acid  is  to  form  a  soluble  acetate  of 
lobelina,  less  readily  decomposable  by  heat  than  the  native  salt. 

Extract  of  Lupulin. — Take  of  lupulin  ^  troyounce,  alcohol  |  pint. 
Mix  in  a  percolator  and  allow  it  to  stand  an  hour,  then  displace  with 
alcohol  until  2  pints  are  obtained,  or  the  whole  strength  extracted ;  pour 
this  into  a  shallow  dish  in  a  warm  place,  and  allow  it  to  evaporate 
spontaneously  to  the  consistence  of  an  extract;  3j  of  lupulin  yields 
about  3ij  of  the  extract,  which  is  projDosed  as  a  substitute  for  the  powder 
when  prescribed  in  the  pilular  form.  The  dose  is  from  3  to  6  grains ; 
it  is  recommended  by  its  utility  as  a  convenient  and  adhesive  excipient 
for  other  substances.  The  reputation  lupulin  has  obtained  as  an  ant- 
aphrodisiac  in  irritable  conditions  of  the  genital  organs,  calls  for  con- 
venient preparations  by  which  the  physician  is  enabled  to  make  choice 
of  the  several  forms  of  extemporaneous  prescription.  The  officinal  fluid 
extract  seems  less  eligible  for  most  purposes  than  a  solid  extract  such  as 
this,  proposed  some  years  since  by  my  late  pupil,  W.  W.  D.  Livermore. 
The  empirical  preparation  prescribed  under  the  name  of  "  lupulin "  by 
the  Eclectics  is  probably  nearly  identical  with  this. 

Extractum  Cimicifugce. — This  extract  is  made  by  evaporating  sepa- 
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ratelj  a  tincture  prepared  with  alcohol  of  95  per  cent,  and  one  made 
with  diluted  alcohol,  until  they  reach  a  s\Tupy  consistence,  then  mix- 
ing these  and  finishing  the  evaporation  over  a  water-bath,  with  constant 
stirring. 

This  process  is  liable,  in  the  case  of  cimicifuga,  which  is  a  very  resin- 
ous root,  to  a  serious  objection.  Even  after  the  extract  has  been  com- 
pleted, a  partial  separation  of  the  resinous  ingredient  is  liable  to  occur, 
producing  great  variations  in  quality  bet^veen  different  portions  of  the 
same  lot  of  extract.  Prof.  J.  F.  Moore,  of  Baltimore,  recommends  that 
the  tincture  made  with  strong  alcohol  should  be  iii-st  evaporated  to  diy- 
ness,  powdered,  and  incorporated  with  the  other  portion  just  before  it  is 
removed  from  the  fire.  The  dose  of  this  extract  is  5  grains ;  it  repre- 
sents -all  the  constituents  of  the  root  more  thoroughly  than  the  resiiioid 
cimicifugin,  and  Ls  worthy  a  trial  in  the  anomalous  cases  of  nervous 
disorder  which  so  often  tax  the  resom'ces  of  the  physician.  Much 
that  LS  sold  is  prepared  from  the  root  after  the  separation  of  the 
cimicifugin. 

Extradum  PareircB  is  prepared  from  sliced  pareira  brava,  by  decoc- 
tion with  water,  straining,  and  evaporating.  A  decoction  is  more  fre- 
quently prescribed ;  but  tliis  extract  allows  the  practitioner  a  choice  of 
tiie  pilular  form,  in  which  combinations  with  various  other  remedies 
may  be  conveniently  prescribed.     Dose,  from  10  to  30  grains. 

Extradum  Ucce  Ursi. — The  London  College  directs  the  preparation 
of  this,  also,  by  maceration  and  decoction  with  water.  Its  dose  is  the 
same  as  the  foregoing,  and  they  are  both  used  as  tonics  and  diuretics  in 
chronic  urinary  disorders. 

Err/otine. — Under  this  name  an  extract  of  ergot  is  sold  in  the  sliops, 
for  which  the  following  is  the  formula  of  ^I.  Bonjean  : — 

Exhaust  powdered  ergot  by  dLsplacement  with  cold  water,  heat  the 
solution  in  a  water-bath,  and  filter;  evaporate  to  the  consistence  of 
syrup,  and  add  rectified  spirit  to  throw  down  the  gummy  matter ;  when 
settled,  decant  the  clear  liquid,  and  evaporate  by  water-bath.  1  ounce 
of  ergot  yields  about  70  grains.  It  is  said  to  possess  the  haemostatic 
without  the  toxic  effect  of  ergot.     Dose,  from  4  to  10  grains. 

The  ergotine  of  Wiggers  consists  chiefly  of  resinous  principles,  and 
is  insoluble  in  water. 

The  extracts  of  lettuce,  poppy-heads^  and  hops  are  very  weak  narcotic 
extracts,  occasionally  prescribed,  but  less  esteemed  than  lactucarium, 
opium,  and  lupuline,  which  are  the  more  efficient  products  of  their 
respective  plants. 

Extractum  glyeyrrhizce  is  the  name  given  in  the  Pharmacopoeia  to 
the  common  drug  known  as  liquorice,  imported  from  Italy  and  Spain. 
Until  recently  this  was  the  only  extract  of  liquorice  used ;  our  manufac- 
turers now  make  a  true  and  proper  extract,  which  is  made  in  either  of 
t«'0  ways,  as  follows : — 

Is^  Process. — Take  of  liquorice-root,  bruised,  any  convenient  quan- 
tity, macerate  in  water,  with  the  application  of  heat,  until  exhausted ; 
strain,  and  evaporate  to  the  consistence  of  an  extract. 

2d  Proce-is. — Take  the  liquorice  (impure  extract)  any  convenient 
quantit}',  lay  the  pieces  of  liquorice  in  a  large  disjilacer,  or  a  barrel,  in 
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layers  alternating  with  straw ;  macerate,  and  then  percolate  the  mass 
with  cold  water,  and  evaporate  the  clear  liquid  that  runs  off".  The 
pieces  of  liquorice  will  be  found  to  have  lost  their  saccharine  matter 
(glycyrrhiziu),  although  retaining  then-  shape  as  before.  This  is  officinal 
in  some  European  Pharmacopoeias,  under  the  name  of  "  Extractum  s. 
succus  liquoritse  depur,^'  and  is  valued  particularly  on  account  of  its 
perfect  solubility  in  water.  A  large  proportion  of  glycyrrhiziu  is  left 
behind  in  a  modified  state,  and  may  be  gained  by  exliaustiug  the  residue 
with  a  very  dilute  ammonia,  which  renders  it  soluble. 

The  extract  has  a  yellow  color,  becoming  brown  by  age,  and,  as  made 
by  the  first  process,  has  the  taste  of  the  root,  and  is  deliquescent,  so  as 
to  requu"e  to  be  kept  in  jars.  1  part  of  powdered  liquorice-root  to  16 
of  the  extract  will  render  it  firm  enough  to  keep  in  sticks.  Tilden's 
extract  of  liquorice  is  made  into  sticks  of  a  yellowish-brown  color  by 
admixture  with  gum-arabic ;  its  taste  resembles  the  root  more  decidedly 
than  that  of  black  liquorice. 

Physical,  Properties. 

The  physical  properties  of  extracts  vary  according  to  their  composition, 
age,  and  the  circumstances  in  which  they  are  kept. 

The  narcotic  extracts,  as  vended  by  the  manufacturers,  are  apt  to  be 
too  soft  for  convenient  use  in  the  form  of  pills,  and  are  disposed  to  del- 
iquesce. This  want  of  a  firm  consistence,  which  results  from  a  disposition 
to  preserve  the  more  volatile  ingredients  from  loss  in  the  final  concen- 
tration, causes  no  inconvenience  when  the  extract  is  used  with  a  consid- 
erable proportion  of  diy  or  hard  ingredients.  It  may  be  obviated  by 
combining  with  them  powdered  liquorice-root  or  marsh  mallow,  when 
the  additional  bulk  is  no  objection.  The  alcoholic  and  hydro-alcoholic 
extracts  are  seldom  liable  to  this  objection  ;  they  harden  on  exposure  to  the 
air,  and  when  old  are  sometimes  inconveniently  dry.  This  the  Pharmaco- 
pceia  obviates,  in  many  cases,  by  the  addition  of  5  per  cent,  of  glycerin. 

The  extracts  of  jalap  and  podophyllum  are  apt  to  become  tough  and 
unmanageable,  so  as  to  resist  the  action  of  the  pestle  either  by  tritura- 
tion or  contusion.  Few  manufacturers  push  the  evaporation  so  far  as 
to  produce  the  extract  dry  enough  for  powdering ;  but  there  is  no  dif- 
ficulty in  accomplishing  it  in  dry  and  frost}'  weather  where  steam  is 
employed,  and,  as  a  demand  grows  up  for  the  article,  it  will  be  more 
generally  met  with  in  the  stores,  although  at  a  somewhat  advanced  j)rice 
on  the  soft  extract.  Compound  extract  of  colocynth  is  directed  in  the 
Pharmacopoeia  in  this  form.  The  addition  of  soap  to  its  other  ingre- 
dients prevents  the  liability  to  toughness,  besides  increasing  its  solubility. 

Extracts  of  rhatany  and  of  logwood  are  always  pulverulent,  and,  when 
properly  made,  are  nearly  soluble  in  water. 

The  kind  of  jars  usually  employed  for  preserving  extracts  are  figured 
in  the  chapter  on  the  outfit  of  the  physician's  office.  Those  with  covers 
or  tops  are  most  eligible.  In  furnishing  a  shop  where  a  good  many  are 
needed,  it  is  well  to  reserve  the  canopy-top  jars  exclusively  for  ointments, 
the  flat  tops  for  extracts,  for  the  sake  of  distinction.  Extracts  should 
never  be  put  in  gallipots  or  tie-overs,  except  for  temporary  pui'poses. 
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Besides  tlie  cover,  which  fits  loosely  on  the  jars,  there  should  be  a  piece 
of  bladder,  or  tinfoil,  or  paper  saturated  with  oil,  wax,  paraffine,  or  sol- 
uble glass,  or  parchment  paper,  which  may  be  made  after  the  common 
paj)er  has  been  marked  with  the  name  and  cjuantity  of  the  extract. 
(See  Lignin.)  Upon  covered  jars  these  impervious  coverings  should  be 
stretched  over  the  open  top  before  fitting  on  the  lid. 

In  the  case  of  soft  extracts,  which  have  a  tendency  to  mould,  the 
occasional  addition  of  a  few  drops  of  alcohol  is  found  advantageous ; 
wide-mouth  bottles,  either  with  ground  stoppers  or  corks,  are  preferable 
to  jars,  as  aifording  a  more  complete  exclusion  of  the  air,  but  the  smaller 
sized  bottles,  having  too  narrow  mouths  to  admit  a  spatula  of  ordinary 
width,  are  inconvenient. 

The  Uses  of  Extracts. — This  class  of  preparations  maybe  used  either 
in  the  form  of  pill,  solution,  or  mixture.  They  are  chiefly  prescribed 
in  the  pilular  form,  combined  with  other  substances,  and  to  this  they  are 
peculiarly  adapted.  One  of  the  chief  points  in  making  pills  is  to  increase 
or  modify  the  effect  in  the  highest  degree,  without  a  corresponding 
increase  of  bulk.  Hence  the  utility  of  adding  extracts  to  substances 
possessing  no  adhesiveness,  choosing  among  them  such  as  will  most  pro- 
mote the  therapeutic  effect,  while  a  plastic  mass  will  be  the  result.  Thus, 
in  tonic  pills,  as  of  subcarbonate  of  iron  or  sulphate  of  quinine,  extract 
of  quassia  or  of  gentian  would  be  preferable  to  an  inert  substance  like 
conserve  of  rose  or  mucilage. 

In  dilute  aqueous  solutions,  extracts  are  not  generally  preferable  to 
the  corresponding  tincture  or  fluid  extracts,  but  where  the  dose  of  the 
tincture  would  be  large,  the  physician  often  avails  himself  of  the  extract 
in  preference,  as  not  containing  alcoholic  stimulus.  Extracts  are  gen- 
erally combined  in  mixtures  containing  sweet  or  viscid  substances  more 
than  in  solutions  proper,  although  in  cases  where  the  quantity  of  the 
extract  desired  is  large,  and  it  is  soluble  in  water,  it  may  be  employed  to 
impart  viscidity  to  a  mixture,  and  to  suspend  insoluble  substances  with- 
out the  necessity  of  using  either  gum  or  sugar. 

It  will  greatly  facilitate  the  dispensing  of  extracts  prescribed  in  oint- 
ments, to  have  a  small  jar  containing  the  extract  softened  by  working 
into  it  half  its  weight  of  glycerin,  and  using  IJ  drachms  of  such  an 
extract  instead  of  1  drachm. 

In  triturating  an  extract,  particularly  a  hard  one,  with  viscid  liquids, 
as  syrup  or  mucilage,  or  with  lard  in  making  ointments,  considerable 
difiiculty  is  experienced  in  dissolving  or  difiusing  it  equally  throughout 
the  mixture ;  to  obviate  this,  it  should  be  first  softened  with  a  few  drops 
of  water  if  aqueous,  or  alcohol  if  alcoholic,  until  it  has  about  the  con- 
sistence of  thick  honey  or  treacle,  and  then  incorporated  with  the  other 
ingredients.  Frequently  it  will  require  a  long  and  tedious  trituration 
to  accomplish  the  object  thoroughly  and  effectually. 

The  most  efl^ectual  and  unobjectionable  method  of  softening  extracts 
for  the  pm'pose  of  incorporating  them  with  other  substances  or  making 
mixtures,  is  to  place  (if  aqueous)  a  small  quantity  of  water  in  the  jar 
with  the  extract  and  place  the  jar  in  a  close  vessel  of  boiling  water ;  the 
combined  effect  of  heat  and  moisture  will  produce  the  desired  result  quite 
rapidly. 
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The  aid  of  heat  will  greatly  facilitate  the  softening  of  extracts, 
especially  in  making  pill  masses,  wliicli  become  dryer  and  more  firm 
when  rendered  plastic  by  heat  than  when  softened  by  a  moist  excij^ient,- 

Resins  and  "  Concentrated  Remedies." 

The  number  of  EdeotiG  Concentrated  Remedies  in  common  use,  and 
the  general  interest  felt  in  them,  which  has  now  extended  to  transatlantic 
countries,  seem  to  demand  that  an  effort  should  be  made  to  include  in 
this  work  some  notice  of  all  of  those  which  are  liable  to  be  met  with 
by  physicians  and  pharmacists.  The  manufacturers  of  these  prepara- 
tions are  all  independent  of  each  other ;  each  claiming  the  superiority 
of  his  own  preparations  over  those  of  his  rivals ;  each  adof)ting  such 
formulas,  and  such  nomenclature,  as  his  own  convenience  suggests.  For 
many  of  them  no  formulas  are  published,  and  no  accurate  description 
of  their  chemical  and  physical  properties  has  appeared,  while  an  exami- 
nation for  the  purposes  of  this  work  would  be  unnecessaiy. 

Some  of  the  "  Eclectic  remedies  "  are  nearly  pure  resins,  like  three 
Resince  of  the  British  Phm^maeopoeia.  Viewed  as  pharmaceutical  prep- 
arations, eligible  for  use  in  medicine,  though  not  purified  so  as  to  rank 
as  distinctive  proximate  principles,  these  are  very  appropriately  named 
resinous  extracts  or  resins.  The  term  "  Resinoid,"  so  commonly  used, 
is  less  appropriate  to  the  class,  implying,  as  it  does,  a  resemblance  to 
resins,  while  all  of  these  are  either  resins,  oleoresins,  or  more  or  less 
mixed  proximate  principles  possessing  no  real  resemblance  to  the  class 
of  resins.  Some  of  the  concentrated  remedies  lay  claim  to  the  title  of 
"  Alkaloids ;"  these  either  are  or  are  not  vegetable  alkalies,  though  never 
pure ;  and  the  same  objection  applies  to  designating  them  under  a  name 
which  is  far  from  being  clearly  descriptive  of  their  chemical  character. 
It  is  a  scientific  objection  to  the  nomenclature  of  the  eclectics  that  they 
use  the  terms  employed  by  chemists  to  designate  the  distinctive  principles 
isolated  from  the  plants  by  analysis,  and  it  is  a  practical  objection  to 
their  system  that  medicines  of  such  totally  different  chemical  properties 
are  grouped  together  under  similar  designations.  The  termination  in, 
so  appropriate  to  resins  and  neutral  principles,  is  not  adapted  to  extrac- 
tive matters  containing  no  resin ;  and  the  termination  ia,  though  quite 
approj)riate  to  organic  alkalies,  is  unsuited  to  the  mixed  principles  pre- 
cipitated by  the  empirical  processes  of  these  manufacturers.  Two 
preparations  differently  prepared  from  the  same  drug,  such  as  "  sangui- 
narin  and  sauguinarina,"  possessing  different  degrees  of  therapeutic 
power — ^the  one  classed  by  them  as  a  resinoid,  and  the  other  as  an  alka- 
loid— should  be  more  definitely  designated  than  by  names  differing  only 
in  the  terminal  letter. 

A  frequent  cause  of  error  in  the  practice  of  pharmacy  arises  out  of  the 
substitution  of  the  "  Eclectic  hyoscyamin,  atropin,  veratrin,  and  similar 
preparations,"  for  the  pure  vegetable  alkalies  found  in  commerce.  The 
dose  is,  of  course,  very  different ;  and,  the  genuine  articles  imported  from 
England,  France,  and  Germany  bearing  a  very  high  price,  the  substitu- 
tion of  cheaper  and  inferior  products  labelled  with  the  same  names  should 
be  carefully  guarded  against. 
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In  the  present  chapter  the  principal  resiuons  and  other  "Eclectic 
concentrated  remedies^'  are  noticed  without  regard  to  their  strictly 
chemical  characters,  while  the  definite  proximate  principles  of  plants 
used  in  medicine,  which  have  been  isolated  and  examined,  are  noticed 
under  their  several  heads  in  Part  V.  Many  of  the  formulas  and 
descriptions  given  in  this  chapter  are  not  practically  familiar  to  the 
author,  and  are  given  as  recorded  in  the  several  works  on  this  system 
of  practice.  Of  these,  the  chief  that  have  been  consulted  are  the  follow- 
ing :  "  The  American  Dispensatory,  by  John  King,  M.  D.,"  published 
in  Cincinnati  in  1859,  and  recommending  the  "  resinoid  and  alkaloid  " 
preparations  of  W.  S.  Merrill  and  others  of  that  city.  '■'Concentrated 
Organic  JlecUcines,  being  a  Practical  Exposition  of  the  Therapeutic  Prop- 
erties and  Clinical  Employment  of  the  Combined  Proximate  Ifedlcinal 
Constituents  of  Indigenous  and  Foreign  Plants,  by  Grover  Coe,  M.  D.," 
fourth  edition,  1862,  published  by  B.  Keith  &  Co.,  New  York,  of 
whose  preparations  it  treats.  And  "Formulas  for  making  Tinctures, 
Infusions,  Syrups,  Wines,  Mixtures,  Pills,  etc.,  from  the  fluid  and  solid 
extracts  prepared  at  the  laboratory  of  Tilden  &  Co.,  New  Lebanon, 
K  Y." 

The  statements  of  these  authors  are  not  to  be  accepted  as  impartial. 
Each  of  the  two  first  named  is  much  engaged  throughout  in  disparaging 
the  preparations  recommended  by  the  other.  The  Cincinnati  work,  in 
which  many  formulas  appear,  justly  charges  the  New  York  manufac- 
turers with  concealing  their  formulas,  and  advances  the  following  criti- 
cism :  "  Unfortunately  some  persons  are  so  wrapped  up  in  what  are 
called  '  concentrated  remedies '  that  they  will  blindly  employ  anything 
presented  as  such  without  stopping  to  inquire  or  examine  into  its  claims ; 
this  is  decidedly  wrong." 

On  the  other  hand.  Dr.  Grover  Coe,  writing  in  the  interest  of  the 
New  York  manufacturers  of  concentrated  remedies,  repudiates  the  single 
principles  or  precipitates  obtained  by  the  same  process  for  almost  every 
variety  of  vegetable  substance  as  recommended  by  JNIerrill  and  indorsed 
by  Dr.  King.  He  claims  for  his  remedies  that  they  embody  not  merely 
single  "  resinoid,"  or  "  alkaloid,"  or  "  neutral "  principles  from  plants, 
but  all  these  as  contained  in  their  several  plants  first  separately  isolated 
and  then  recombined,  which  is  practically  impossible  and  scientifically 
absurd. 

This  extraordinary  assertion,  taken  in  connection  with  the  great 
number  and  variety  of  remedies  advertised  claiming  to  be  the  "  concen- 
trated equivalents"  of  plants  but  little  known  to  chemists,  and  never 
satisfactorily  analyzed,  cannot  but  strike  the  mind  of  any  one  in  the 
least  acquainted  with  the  difficulties  of  the  subject  as  too  severe  a  tax  on 
credulity. 

The  classification  of  the  proximate  principles  of  plants  adopted  by 
Dr.  Coe  is,  moreover,  different  from  any  known  to  science,  and  some  of 
the  definitions  given  to  the  several  classes  named  do  not  correspond  with 
those  of  the  recognized  authorities.  Thus  the  oleoresins  are  stated  to  be 
compounds  of  fixed  oils,  wax,  and  resin,  while  balsams  are  defined  as 
mixtures  of  resin  and  volatile  oil.  A  distinction  is  drawn  without  a 
difference  between  resins  and  resinoids.     Neutral  princijDles,  which  the 
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author  claims  to  have  l^een  "  the  first  to  recognize  in  their  true  remedial 
value,  and  the  first  to  establish  in  their  identity  as  a  class  of  distinct 
proximate  principles,  and  the  first  to  record  their  j)hysical  and  chemical 
characteristics,"  are  said  to  be  altered  in  their  composition  or  comjoletely 
destroyed  in  the  preparation  of  extracts,  etc.  In  the  definition  of  these 
they  are  quite  confounded  with  the  nondescrij)t  and  almost  infinitely 
varied  "  extractive  "  substances  which  have  no  single  character  in  com- 
mon, and  are  fast  disappearing  from  the  catalogue  of  vegetable  products 
before  the  searching  scrutiny  of  modern  chemistry. 

It  is  but  simple  justice  to  those  who  are  asked  to  accept  remedies  pre- 
pared by  secret  processes  upon  faith  in  the  manufacturer,  that  his  claims, 
and  those  of  his  sponsors,  should  be  somewhat  inquired  into. 

It  would  be  in  vain  to  deny  that  improvement  in  the  extraction  and 
concentration  of  medicines  is  a  growing  demand  of  our  times,  but  the 
efforts  of  the  so-called  "  eclectic  pharmaceutist "  in  that  direction  have 
been  marred  by  a  too  exclusive  reliance  uj)on  the  single  process  of  pre- 
cipitation from  a  strong  alcoholic  tincture  by  water — a  process  well 
adapted  to  those  cases  in  which  the  active  principle  of  the  drug  is  dis- 
tinctly resinous,  but  unsuited  to  a  large  number  of  vegetable  substances, 
the  active  principles  of  which  are  more  or  less  completely  soluble  in 
water. 

The  practice  of  bringing  all  these  concentrated  remedies  to  the  con- 
dition of  powders  by  the  addition  of  sugar  of  milk,  or  other  dry  material, 
to  those  which  are  naturally  soft  or  oily,  has  many  objections,  among 
which  are  their  unnecessary  dilution,  and  the  increased  exposure  of  their 
particles  to  oxidation  or  evaporation. 

An  important  objection  to  this  system  of  practice  is  that  while  it 
claims  to  be  eclectic,  it  is,  in  fact,  exclusive,  confining  its  remedies 
almost  entirely  to  indigenous  drugs  of  vegetable  origin.  It  must  be 
confessed  that  the  variety  of  our  indigenous  materia  medica  is  very 
great,  and  perhaps  sufficient  for  most  pm-poses  of  the  physician ;  but 
there  is  neither  philosophy  nor  policy  in  creating  an  exclusively  Amer- 
ican system  of  practice,  while  by  commerce,  by  literature  and  science, 
our  country  is  linked  with  all  the  civilized  world. 

The  remaining  objection  to  this  system  is  the  want  of  candor  and 
scientific  truthfulness  AAdiich  pervades  its  literature.  There  is  an  obvious 
special  pleading  in  arguments,  and  an  aim  to  promote  local  business  in- 
terests in  its  publications,  which  necessarily  detract  from  its  reputation, 
and  shut  out  its  professors  from  the  sympathy  and  countenance  of  the 
class  whose  influence  can  least  be  spared  from  any  scientific  reform. 

The  so-called  "American  system  of  practice  "  requires  a  protest  against 
its  exclusiveness,  its  empiricism,  and  its  unprofessional  character;  but 
that  whatever  of  good  it  contains  may  be  made  know^n,  the  present 
chapter  is  devoted  to  a  notice  of  the  remedies  offered  by  its  rival 
schools. 

The  "  Eclectic  remedies  "  are  preceded  in  the  present  chapter  by  the 
new  officinal  class  Resinoe,  one  of  which,  resina  podophylli,  originated 
with  practitioners  of  that  school,  and  is  the  most  popular  representative 
of  its  class. 
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Resince,  U,  S.  P. 


Officinal  Xame. 

Dose. 

Properties. 

Synonyms. 

Copaibfe 
Eesinas  jalapse 
Kesinte  podophylli 
Eesinse  scammonii 

Grains  v 
Grains  v 
Grains  j 
Grains  v 

Diuretic 
Cathartic 
Cathartic 
Cathartic 

Jalapin.                              | 

Podophyllin. 

Resin  of  scammony. 

Working  Formulas. 

JResina  Copaibce,  U.  S.  P.     {JResin  of  Cojmiba.) 

The  residue  left  after  distilling  off  the  volatile  oil  from  copaiba. 

A  yellomsh  or  brownish-vellow,  brittle  resin,  of  a  weak  odor  and 
taste  of  copaiba,  and  an  acid  reaction.  Soluble  in  alcohol,  benzol,  or 
amy  lie  alcohol. 

Resina  Jalapce^  U.  S,  P.     {Besin  of  Jalap.) 


Jalap,  in  No.  60  powder,  one  hundred  parts 

Alcohol, 

Water,  each 


100 
A  sufficient  quantity. 


Moisten  the  powder  -with.  25  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  200  parts  of  tincture  are  obtained,  or 
until  the  tinctm'e  ceases  to  produce  more  than  a  slight  turbidity  when 
dropped  into  water.  Distil  off  the  alcohol,  by  means  of  a  water-bath, 
until  tlie  tincture  is  reduced  to  40  parts,  and  add  the  latter,  with  con- 
stant stirring,  to  900  parts  of  water.  AYhen  the  precipitate  has  sub- 
sided, decant  the  supernatant  liquid,  and  wash  the  precipitate  twice,  by 
decantation,  with  fresh  portions  of  water.  Place  it  upon  a  strainer, 
and,  having  pressed  out  the  liquid,  dry  the  resin  with  a  gentle  heat. 

Resin  of  jalap  is  partly  soluble  in  ether,  and  the  residue,  when  dis- 
solved in  solution  of  potassa,  is  not  precipitated  by  the  addition  of 
diluted  hydrochloric  acid  in  excess.  It  is  insoluble  in  disulphide  of 
carbon.  One  part  of  the  resin  is  soluble  in  50  parts  of  warm  water  of 
ammonia.  On  cooling,  the  solution  does  not  gelatinize,  and  remains 
clear  after  being  supersaturated  with  acids.  If  the  ammoniacal  solution 
Ls  quickly  evaporated,  the  residue  is  soluble  in  Avater. 

Resina  Podophylli,  U.  S.  P.     {Resin  of  Podophyllum.) 

Podophyllum,  in  No.  60  powder,  one  hundred  parts  .         .       100 

Hydrochloric  acid,  one  part 1 

Alcohol, 

Water,  each A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  alcohol  to  saturate  the  powder 
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and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  150  parts  of  tincture  arc  obtained,  or 
until  the  tincture  ceases  to  produce  more  than  a  slight  turbidity  when 
dropped  into  water.  Distil  off  the  alcohol,  by  means  of  a  water-bath, 
until  the  tincture  is  reduced  to  the  consistence  of  honey,  and  pour  it 
slowly,  with  constant  stirring,  into  100  parts  of  water,  previously  cooled 
to  a  temperature  below  10°  C.  (50°  F.),  and  mixed  with  the  hydrochloric 
acid.  When  the  precipitate  has  subsided,  decant  the  supernatant  liquid, 
and  wash  the  precipitate  twice,  by  decautation,  with  fresh  portions  of 
cold  water.  Spread  it  in  a  thin  layer,  upon  a  strainer,  and  dry  the  resin 
by  exposure  to  the  air,  in  a  cool  place. 

Resin  of  podophyllum  is  partly  soluble  in  ether,  and  the  residue, 
when  dissolved  in  solution  of  potassa,  is  precipitated  by  the  addition  of 
diluted  hydrochloric  acid  in  excess. 

Resina  Scammonii,  U.  S.  P.     [Besin  of  Scammony.) 

Scammony,  in  No.  60  powder,  one  hundred  parts    .        .        .        100 

Alcohol, 

Water,  each  . A  sufficient  quantity. 

Digest  the  scammony  with  successive  portions  of  boiling  alcohol  until 
exhausted.  Mix  the  tinctures,  and  reduce  the  mixture  to  a  syrupy  con- 
sistence by  distilling  off  the  alcohol.  Then  add  the  residue  to  250  parts 
of  water,  separate  the  precipitate  formed,  wash  it  thoroughly  with  water, 
and  dry  it  with  a  gentle  heat. 

Resin  of  scammony  is  wholly  soluble  in  ether.  It  dissolves  in  solu- 
tion of  potassa,  and  the  heated  solution  is  not  precipitated  by  the  addi- 
tion of  hydrochloric  acid  in  excess. 

REMARKS. 

For  the  characteristic  distinctions  of  resin  of  jalap  and  podophyllin, 
the  reader  is  referred  to  Am.  Jour.  Pharm.,  1862,  p.  113. 

Resin  of  podophyllum  is  of  a  color  varying  from  a  drab  to  a  bright 
yellow.  As  above  prepared,  it  is  less  tinged  with  yellow  than  in  the 
usual  process  of  the  manufacturers,  in  which  muriatic  acid  is  added  to 
the  water  with  which  it  is  to  be  precipitated.  It  is  partly  soluble  in 
ether,  and  the  residue,  when  dissolved  in  solution  of  potassa,  is  precipi- 
table  by  dilute  muriatic  acid  in  excess.  Prof.  F.  Fullager  has  lately 
announced  the  existence  in  the  root  of  podophyllum  of  the  alkaloid 
berbcrina,  which  was  previously  noticed  by  Mr.  Hodgson,  Jr.,  as  yellow 
coloring  matter ;  being  soluble  in  cold  water  this  is  lost  by  the  officinal 
method  of  preparation;  but  owing  to  the  insolubility  of  the  yellow 
muriate  of  berberina  it  is  mixed  with  the  precipitated  resin,  and  accounts 
for  the  yellow  color  of  the  commercial  podophyllin,  and  in  part  for  some 
of  its  properties. 

Resin  of  scammony  is  directed  to  be  prepared  according  to  the  U.  S. 
Pharmacopoeia  from  commercial  scammony  by  digesting  with  successive 
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portions  of  boiling  alcohol  until  exhausted,  mixing  the  tinctures,  evap- 
orating to  a  syrupy  consistence  by  distilling  oif  the  alcohol,  adding  the 
concentrated  liquid  to  water,  washing  and  drying  the  precipitate.  It  is 
wholly  soluble  in  ether,  also  in  officinal  solution  of  potassa,  from  which 
solution  an  excess  of  diluted  muriatic  acid  does  not  precipitate  it. 

A  resin  of  scammony  is  prepared  from  the  dried  roots  by  the  process 
of  the  British  Pharmacopoeia,  which  differs  from  the  foregoing.  The 
roots  are  digested  with  water  and  with  diluted  acid,  by  which  means 
they  are  deprived  of  all  matter  soluble  in  these  menstrua,  then  with 
alcohol,  which  dissolves  out  the  resin,  which  is  collected  on  the  recovery 
of  the  alcohol  by  distillation.  The  roots  are  collected  in  Asia  Minor, 
dried  and  shipped  to  London,  where  this  resin  is  now  manufactured. 
The  physical  qualities  of  the  scammony  thus  prepared  diifer  consider- 
ably from  virgin  scammony  and  from  the  officinal  resin,  being  non- 
porous,  not  23roducing  a  lather  when  rubbed  with  water,  and,  instead 
of  possessing  a  musty  or  sour  cheese-like  odor,  having  an  aromatic  and 
fruity  smell.     Its  dose  is  from  4  to  12  grains. 

Medical  Properties. — The  medical  properties  of  these  three  resins  are 
somewhat  similar.  Resin  of  jalap  has  long  been  known  as  a  powerful 
cathartic,  in  doses  of  from  1  to  5  grains,  triturated  with  sugar  or  other 
diluents  or  correctives. 

PodopJtt/llin  is  undoubtedly  one  of  the  most  powerful  purgatives  in 
use,  acting,  in  doses  of  2  to  4  grains,  as  a  drastic  cathartic,  accompanied 
in  its  action  Avith  much  nausea  and  griping.  In  smaller  doses  (^  grain 
to  1  grain),  it  operates  as  an  alterative  and  cholagogue.  It  is  claimed 
for  this  remedy  that  it  is  a  regulator  of  the  secretions,  tending  to  restore 
them  to  normal  activity,  and  that  it  completely  supersedes  mercury  in 
all  cases  where  it  is  indicated,  even,  in  some  cases,  producing  ptyalism. 
It  is  seldom  or  never  employed  alone,  its  effects  being  greatly  increased, 
and  its  dose  lessened,  according  to  the  testimony  of  practitioners  accus- 
tomed to  its  use,  by  long  tritm^ation  with  4  to  10  times  its  weight  of 
sugar  or  sugar  of  milk.  "  Caulophyllin  "  combined  with  it  is  said  to 
materially  lessen  its  painful  and  disagreeable  effects.  A  comjDound  of 
poclophyllin,  with  10  parts  of  "  leptandrin  "  and  10  of  sugar,  is  esteemed 
as  an  alterative  in  dyspepsia ;  the  discovery  of  the  presence  of  berberina 
in  the  commercial  podophyllin  explains  its  known  tonic  effects. 

Resin  of  scammony  has  been  very  rarely  prescribed ;  it  was  officinal 
for  the  first  time  in  1860,  as  distinct  from  the  impurities  associated  with 
it  as  commercial  scammony.  It  was  made  officinal  for  the  purpose  of 
introducing  it  as  an  ingredient  into  the  compound  extract  of  colocynth. 
Its  high  cost  deters  all  but  the  most  conscientious  manufacturers  from 
complying  with  the  officinal  directions  in  this  respect. 


Unofficinal  Concentrated  Remedies. 

Apooynin  is  the  name  given  to  a  preparation  by  J.  B.  Robinson, 
formerly  of  Cincinnati,  from  the  root  of  ajDocynum  androssemifolium, 
and  recommended  by  Dr.  John  King  in  his  Dispenscdory .  The  formula 
directs  the  preparation  of  a  saturated  tincture  of  the  root,  treating  this 
with  ammonia,  then  filtering  and  precipitating  the  apocynin  with  sul- 
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phuric  acid,  added  gradually;  it  is  to  Ije  washed  in  one  or  two  waters 
and  then  dried.  1  lb.  of  the  root  yields  about  J  an  ounce.  It  is  repre- 
sented as  a  powder  of  a  dark-brown  color,  a  strong  odor  of  the  root, 
and  a  bitter,  nauseous,  and  unpleasant  taste.  It  is  recommended  in 
jaundice,  hepatic  torpor,  and  constipation,  combined  in  equal  parts  with 
leptandrin  and  myricin.     The  dose,  as  given  by  Tilden,  is  |  to  2  grains. 

Alnuine  and  alnuin  are  names  given  to  preparations  derived  from  the 
bark  of  alnus  rubra  (tag  alder).  The  last  named  is  recommended  as 
possessing  alterative,  tonic,  and  sub-astringent  properties  in  doses  of  1 
to  3  grains  3  or  4  times  a  day.  The  other  is  said  to  be  adapted  to  the 
same  purposes.  Alnuin  is  announced  in  Tilden's  Formulary  as  useful 
in  herpes,  syphilis,  scorbutus,  impetigo,  etc.,  and  by  Dr.  Grover  Coe  as 
adapted  to  scrofula,  eruptions  of  the  skin,  rheumatism,  and  syphilis,  and 
wherever  an  alterative  is  required. 

Ampelopsin  is  a  preparation  from  ampelopsis  quinquefolia  (Virginia 
creeper),  made  by  an  unpublished  process;  it  is  reputed  to  be  alterative, 
■diuretic,  expectorant,  anti-syphilitic,  astringent,  and  tonic.  Dose,  3  to 
10  grains. 

AsdepicUn  is  a  concentrated  preparation  from  asclepias  tuberosa 
(pleurisy  root),  obtained  by  a  process  similar  to  that  for  the  resin  cimi- 
cifugin,  and  is  a  dark,  semi-liquid,  extractive-like  mass.  Its  dose  is 
from  1  to  5  grains  3  times  a  day,  as  an  exjjectorant,  diaphoretic,  and 
tonic.  It  is  recommended  in  fevers  of  every  type,  inflammatory  dis- 
eases, whooping-cough,  and  in  chronic  diseases  of  digestive  organs,  and 
Dr.  Coe  speaks  of  Keith's  asclepin  as  universally  admissible  in  the  treat- 
ment of  disease. 

Asdetine  is  described  as  a  white  powder,  with  but  little  taste  or  odor, 
recommended  as  the  active  principle  of  the  plant ;  but  the  editor  of  the 
Ecledic  Dispensatory  thinks  it  "  an  imposition  upon  the  profession." 

Barosmin,  derived  from  buchu  by  an  unpublished  process,  is  asserted 
by  Dr.  Grover  Coe  to  be  a  diuretic,  alterative,  diaphoretic,  tonic,  stimu- 
lant, antispasmodic — properties  which  have  not  been  claimed  for  the 
leaves  themselves.     Dose,  from  2  to  4  grains. 

Baptisin  is  a  preparation  prescribed  by  the  "  eclectic "  practitioners 
from  the  bark  of  the  root  and  the  leaves  (?)  of  baptisia  tinctoria  (wild 
indigo),  one  of  our  familiar  indigenous  weeds.  In  its  chemical  nature 
it  seems  to  be  a  resinous  extractive,  which  is  said  to  be  precipitated  by 
an  acid,  or  by  acetate  of  lead,  from  the  saturated  tincture.  The  formula 
has  not  been  published.  It  is  described  as  of  a  yellowish-brown  color, 
a  strong  and  characteristic  odor,  and  a  bitter,  disagreeable,  persistent 
taste.  It  is  only  partially  soluble  in  alcohol,  much  more  so  on  the  addi- 
tion of  ammonia  or  potassa.  It  is  given  in  a  dose  of  from  ^  to  i^  grain 
with  a  view  to  increase  the  action  of  the  glandular  system  and  to  arouse 
the  liver,  also  an  external  application  to  gangrenous  and  erysipelatous 
ulcerations.  Variously  combined  it  is  much  prescribed  in  "  eclectic " 
practice.    In  large  doses  it  is  said  to  produce  very  disagreeable  prostration. 

Cauloj^hyllin.- — This  preparation,  from  the  root  of  leontice  thalictroides 
(Lin.),  caulophyllum  thalictroides  (Mich.)  (blue  cohosh),  is  made  by 
Merrill,  by  precipitation  from  the  saturated  tincture,  similar  to  the  prep- 
aration of  podophyllin   and   cimicifugin,  using,  however,  as  small   a 
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quantity  of  water  as  possible  to  prevent  waste,  as  the  precipitate  is  solu- 
ble. Cauloplivllin  thus  prepared  is  an  extractive  substance  of  a  light- 
brown  color,  with  a  peculiar,  not  unpleasant  odor,  and  a  slightly  bitter 
taste,  aud  some  degree  of  pungency.  It  is  said  to  be  insoluble  in  ether, 
partiallv  soluble  in  water,  more  so  in  alcohol;  the  addition  of  solution 
of  ammonia  renders  it  soluble  in  either  meustruum,  and  the  solution 
becomes  a  dark  wine  color. 

The  following  process  for  obtaining  cauloplivllin  is  by  Dr.  F.  D.  Hill, 
of  Cincinnati :  Exhaust  the  root  of  caulophyllum  with  alcohol  and 
obtain  a  thick  fluid  extract,  add  this  to  twice  its  volume  of  saturated 
aqueous  solution  of  alum,  and  place  it  aside  to  rest  for  3  or  4  days ; 
then  place  it  on  a  filter  cloth,  and  allow  the  water  to  filter  through ; 
wash  the  product  2  or  3  times  with  fresh  water,  aud  let  the  residuum 
dry  in  the  open  air.  ^yllen  dry,  it  readily  forms  a  powder  of  a  light 
grayish  color. 

The  ordinary  dose  of  caulophyllin  is  from  |-  of  a  grain  to  1  grain,  3 
or  4  times  a  day,  its  therapeutic  effect  being  exerted  on  the  uterus,  as  a 
tonic  and  alterative.  As  a  parturient  it  is  given  in  doses  of  from  2  to 
4  grains,  at  intervals  of  1 5  to  30  minutes,  after  actual  labor  has  commenced. 

Caulophyllin  is  said  to  be  prepared  by  some  manufacturers  from  an 
aqueous  infusion  of  the  root,  decolorized  by  animal  charcoal,  and  con- 
centrated in  vaeuo  by  adding  infusion  of  galls,  or  96  per  cent,  alcohol, 
collecting  the  precipitate,  drying  and  powdering  it.  It  is  then  sold  as' 
an  "  alkaloid j"  although  its  ])ro])erties  arc  said  not  to  vary  nuich  from 
those  of  the  first,  Avhich  is  usually  considered  as  a  "  reslnoid."  . 

Ceanothine  is  the  name  given  to  a  preparation  described  in  the  Nciv 
York  Journal  of  Organic  and  Medical  Chemistry,  vol.  i.,  p.  43,  as  pre- 
pared from  the  leaves  of  the  New  Jersey  tea,  Caenothus  Americanus, 
by  the  following  process :  First  extract  the  coloring  and  resinous  matter 
from  the  leaves  by  alcohol,  then  place  the  mass  in  an  alend:)ic  apj^a- 
ratus  (?)  aud  displace  the  alcohol  remaining  in  it,  after  which  the  mass 
is  to  be  subjected  to  the  percolating  process  with  hot  distilled  water 
until  the  active  principle  is  displaced.  The  aqueous  solution  is  then 
evaporated  in  vaciLO  to  the  consistency  of  thick  syrup,  and  precipitated 
and  purified  in  nearly  absolute  alcohol.  The  precipitate  is  then  directed 
to  be  dried  into  a  partially  crystalline  mass,  in  a  vacuum  at  about 
100°  F.  The  preparation  reduced  to  powder  is  said  to  be  nearly  white, 
aud  to  resemble  green  tea  in  odor  and  taste.  It  is  soluble  in  water,  but 
nearly  insoluble  in  alcohol,  in  which  properties  it  appears  to  resemble 
some  of  the  so-called  eclectic  "  alkaloids,"  as  caulophyllin. 

This  process,  like  many  others,  is  too  obscure  to  be  used  by  the  unin- 
itiated, and  the  preparation  can  only  be  adopted  by  those  who  accept  it 
on  the  grouud  of  confidence  in  the  manufacturers. 

Cei-asein  is  the  only  preparation  derived  from  the  unofficinal  bark  of 
Cerasus  Virgiuiana  (choke  cherry).  It  is  highly  lauded  by  Dr.  Grover 
Coe  as  a  substitute  for  quinine  in  certain  conditions  of  the  system  wherein 
the  vegetable  alkali  is  inadmissible.  He  represents  that  cerasein  con- 
tains "resinoid"  and  neutral  principles  besides  amygclalin,  phloridzin, 
and  picrin.  Dose,  5  to  10  grains.  It  is  not  made  by  the  eclectic  manu- 
facturers generally. 
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Chelonin  is  a  "  resinoid,"  prepared  from  cheloue  glabra  (balmony). 
No  formula  is  published  for  it,  but  it  appears  to  be  given  in  doses  of 
from  1  to  2  grains,  as  a  representative  of  the  leaves  from  which  it  is 
prepared.     These  are  accounted  tonic,  cathartic,  and  anthelmintic. 

CimiGifugm,  or  Maorotin,  another  eclectic  "  resinoid,"  is  prepared  by 
forming  a  concentrated  tincture  of  black  snakeroot,  Oimicifuga  raoemosa, 
diluting  it  with  its  bulk  of  water,  and  distilling  off  the  alcohol.  It  is 
then  collected  from  the  bottom  of  the  vessel  and  powdered.  A  modi- 
fication of  this  process  by  Prof.  E.  S.  Wayne  yields  a  more  elegant  and 
more  active  preparation.  He  directs  that  the  strong  tincture  shall  be 
allowed  to  evaporate  spontaneously,  until  a  solid  mass  is  deposited,  the 
remaining  fluid  is  poured  off  and  the  mass  dissolved  in  alcohol,  slowly 
evaporated  to  the  consistence  of  a  fluid  extract,  and  then  placed  in  thin 
layers  upon  glass  and  allowed  to  dry. 

As  usually  found  in  commerce,  this  is  a  dark-brown  powder,  of  a 
faint  odor  and  a  slightly  bitter,  nauseous  taste.  It  has  not  been  analyzed, 
but  appears  to  be  an  impure  resin.  I  obtained  4f  per  cent,  of  it  in  my 
experiments.  (See  paper  on  Eclectic  Pharmacy,  Amer.  Jour.  Pharm., 
vol.  xxiii.,  p.  329.)  Its  medical  properties  are  described  in  Dr.  King's 
Dispensatory  as  tonic,  alterative,  nervine,  antiperiodic,  with  an  especial 
affinity  for  the  uterus.  It  does  not,  according  to  this  authority,  possess 
the  narcotic  properties  of  the  root.  Dr.  Grover  Coe  considers  the 
macrotin  of  Keith  as  alterative,  antispasmodic,  stimulant,  diaphoretic, 
diuretic,  expectorant,  resolvent,  nervine,  emmenagogue,  parturient,  tonic, 
and  narcotic,  and  enumerates  28  diseases  in  which  it  is  employed.  In 
regard  to  this  particular  manufacture,  it  may  be  remarked  that  it  claims 
to  be  composed  of  three  principles,  "resinoid,  alkaloid,  and  neutral." 
Cimicifugin  is  considerably  used  by  practitioners  in  the  treatment  of 
chorea.  Of  course,  a  great  variety  of  combinations  may  be  resorted  to 
as  occasion  requires,  and  it  undoubtedly  deserves  a  fair  trial  of  its 
merits,  especially  as  it  is  a  preparation  free  from  the  suspicion  of  em- 
piricism or  secrecy.     Its  dose  is  from  1  to  6  grains. 

Chimaphilin,  catalogued  among  the  concentrated  medicines  of  one 
of  the  eclectic  manufacturers  as  an  alterative,  tonic,  diuretic,  and 
astringent,  is  derived  from  chimaphila  umbellata  by  the  following 
process:  Agitate  a  tincture  of  pipsissewa  with  chloroform,  allow  the 
mixture  to  stand,  remove  the  lighter  liquid,  and  permit  the  chloroformic 
solution  to  evaporate.  The  crystalline  residue  should  be  purified  by 
solution  in  alcohol,  filtration,  and  spontaneous  evaporation.  The  dose 
is  2  or  3  grains. 

CoUinsonin,  derived  from  CoUinsonia  Canadensis  (hard-hack,  or  stone 
root),  is  represented  by  Dr.  Coe  as  a  valuable  tonic,  astringent,  diapho- 
retic, alterative,  resolvent,  and  diuretic,  in  doses  of  5  grains. 

Cornine  is  the  name  applied  to  a  precipitate,  obtained  by  adding  to 
water  a  saturated  tincture  of  the  bark  of  Cornus  Florida  (dogwood). 
The  details  of  this  method  are  probably  varied  by  the  several  manu- 
facturers, and  the  results  doubtless  differ  accordingly.  It  is  usually  a 
light  grayish-brown  powder,  of  a  peculiar  odor,  slightly  bitter,  astrin- 
gent taste ;  insoluble  in  water,  diluted  acids,  and  volatile  oils ;  nearly 
soluble  in  alcohol,  entirely  with  the  assistance  of  ammonia  or  caustic 
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230tassa,  which  also  renders  it  partially  soluble  in  water.  It  is  soluble 
in  ether,  and  ammonia  added  removes  the  cornine  in  solution,  leaving 
the  ether  transparent  on  the  surface.  (King's  Disj^ensaton/.)  The 
peculiar  bitter  principle  seems  to  have  been  obtained  by  Prof.  J.  M. 
Maisch  in  solution,  but  its  extreme  facility  of  decomposition  prevented 
its  isolation. 

How  far  this  jjroduct  is  a  representative  of  the  active  principles  of 
the  bark  has  not  been  fully  shown,  nor  do  I  know  whether  it  resembles 
the  preparation  long  vended  under  the  same  name  by  the  late  G.  W. 
Carpenter,  of  Philadelphia. 

Dr.  Coe's  work  represents  the  corn  in  of  B.  Keith  &  Co.  as  containing 
the  proximate  principles  soluble  in  alcohol  and  those  soluble  in  water — 
tannic  acid,  etc. — in  the  proportion  in  which  they  exist  in  the  bark,  and 
hence  that  it  is  a  more  perfect  representative  of  the  bark  than  the 
"resinoid"  cornine  of  Merrill  and  other  manufacturers.  A  specimen  I 
have  examined  was  equally  soluble  in  water  and  alcohol,  and  Avas  evi- 
dently composed  in  great  part  of  tannic  acid. 

Dog-wood  bark  has  for  many  years  had  an  excellent  reputation  as  a 
tonic  and  astringent,  and  has  been  used  with  success  in  the  treatment 
of  intermittents,  and  it  is  claimed  that  cornine,  in  10-grain  closes,  is  an 
excellent  anti-periodic,  adapted  to  supersede  quinine,  where,  from  any 
cause,  it  is  contraindicated,  or  where  it  is  not  readily  procurable.  Of 
course,  this  statement  must  be  taken  with  allowance.  As  a  general 
tonic,  it  is  prescribed  in  doses  varying  from  1  to  10  grains. 

Corydalia. — Tlie  small  round  tubers  of  Corydalis  formosa  are  largely 
collected  in  the  AVestern  States  of  the  Union,  and  considerably  used 
under  the  name  of  Turkey  corn,  as  a  domestic  and  eclectic  alterative 
remedy.  Analysis  has  discovered  the  presence  of  a  vegetable  alkali 
named  corj/dalina,  which  is  described  in  the  chapter  on  vegetable 
alkalies.  The  eclectic  preparations,  as  issued  by  different  manufac- 
turers, are  called  corydalia  and  corydaUn ;  the  former  claiming  to  be 
an  "  alkaloid  "  and  the  latter  a  "  resinoid  "  principle.  Merrill's  process 
for  corydalia  consists  in  adding  water  to  the  tincture,  collecting  the  pre- 
cipitate, then  adding  ammonia  and  collecting  the  additional  precipitate, 
filtering  and  adding  muriatic  acid,  when  "  the  balance  of  the  alkaloid  " 
is  precipitated.  That  the  mixed  precipitates,  which,  according  to  Merrill, 
amount  to  little  more  than  1  ounce  from  4  pounds  of  the  tubers,  can 
lay  claim  to  be  the  alkaline  active  principle  of  the  drug,  will  be  dis- 
puted by  many;  it  is,  however,  highly  spoken  of  as  an  alterative  by 
Dr.  King,  who  says  "  it  will  be  found  useful  in  all  scrofulous  and 
syphilitic  affections,  as  well  as  in  many  cutaneous  diseases."  CorydaUn, 
issued  as  a  "  resinoid,"  of  which  there  is  no  published  formula,  is  recom- 
mended for  the  same  purposes,  in  the  same  dose — from  ^  grain  to  1  grain 
(King).  Keith's  preparation,  containing  resin,  resinoid,  alkaloid,  and 
neutral  principle,  is  given,  according  to  Coe,  in  2-grain  doses.  Combi- 
nations of  these  preparations  with  berberin,  hydrastin,  ptelein,  etc.,  are 
recommended  as  tonic,  and  with  podophylliu,  xanthoxylin,  stillingin, 
iriclin,  phytolaccin,  etc.,  as  alterative.  The  custom  of  giving  these  com- 
binations to  the  exclusion  of  individual  remedies  is  not  favorable  to  a 
clear  appreciation  of  their  respective  therapeutical  properties. 
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Oypripedin. — This  preparation,  named  on  the  catalogues  of  the  man- 
ufacturers of  eclectic  remedies,  is  generally  described  as  an  oleoresin ;  it 
is  directed  to  be  prepared  by  the  precipitation  of  a  concentrated  tincture 
of  the  root  of  Cypripedium  pubesceus  (yellow  ladies'  slipper  root)  by 
adding  it  to  water.  It  is  given  in  doses  of  J  a  grain  to  3  grains  as  an 
antispasmodic  and  anodyne.  10  grains  are  mentioned  as  a  maximum 
dose  of  Keith's  preparation,  which  is  stated  to  be  composed  of  a 
"  resinoid  and  a  neutral  principle." 

Dioscorein  is  a  resinous  extract,  prepared  from  a  saturated  tincture  of 
the  root  of  Dioscorea  villosa  (wild  yam)  by  adding  it  to  its  weight  of 
water  and  distilling  off  the  alcohol,  when  the  precipitate  remaining  in 
the  water  may  be  collected,  dried,  and  pulverized.  This  process,  which 
is  the  same  as  for  other  resinous  extracts,  yields  a  j)roduct  described  in 
King's  Dispensatory  as  a  light  yellowish-brown  powder,  growing  darker 
by  age,  deliquescent,  of  a  faint  smell,  and  slightly  sweetish,  resinous,, 
very  bitter,  acrid,  and  persistent  taste.  Like  some  other  resinous  ex- 
tracts, it  is  much  more  soluble  in  alcohol  when  fresh  than  after  long 
exposure.  This  preparation  is  said  to  be  a  valuable  antispasmodic  rem- 
edy, especially  useful  in  bilious  colic,  in  which  disease  Dr.  King  believes 
it  to  be  as  much  a  specific  as  quinine  is  in  intermittent.  It  is  given  in 
doses  of  1  to  4  grains  every  10  or  20  minutes  in  colic ;  also,  variously 
combined,  in  some  forms  of  uterine  disease,  and,  in  combination  with 
extract  of  Cornus  cericea,  to  overcome  the  vomiting  of  pregnancy. 

Euonymin  is  an  empirical  preparation,  issued  by  one  of  the  manufac- 
turers of  eclectic  remedies,  of  which  the  mode  of  preparation  is  not 
published.  It  is  a  product  from  the  bark  of  Euonymus  Americanus, 
and  is  represented  as  consisting  of  a  "  resinoid,  a  neutral,  and  an  alka- 
loid principle,"  and  as  possessed  of  tonic,  laxative,  alterative,  and  expec- 
torant properties.     Dose,  from  J  to  4  grains. 

Eupatorine  and  Eupjurpurin,  prepared,  according  to  King,  from  eupa- 
torium  purpureum,  differ  somewhat  in  their  mode  of  preparation  and 
properties,  though,  according  to  the  published  process,  both  are  precip- 
itated from  the  alcoholic  solution ;  the  former  by  an  equal  bulk  of 
water  acidulated  with  muriatic  acid,  and  the  latter  by  twice  the  bulk 
of  water  alone.  Eupatorine,  as  prepared  by  J.  B.  Robinson,  of  Cin- 
cinnati, is  described  as  a  solid  dark-brown  resin,  with  a  peculiar  slightly 
aromatic  odor,  and  a  slightly  bitter  taste ;  though  readily  pulverizable, 
it  rapidly  runs  into  a  mass,  which  blackens  by  age ;  it  is  soluble  in  am- 
monia and  potassa,  and  is  precipitated  of  a  lighter  color  from  the  latter 
solution  by  muriatic  acid.  Its  therapeutic  properties  seem  rather  unde- 
termined. Tilden  &  Co.  prepare  eupatorine  from  Eupatorium  perfoli- 
atum,  and  give  the  dose  as  from  1  to  2  grains  as  a  tonic  diaphoretic, 
while  eupurpurin  is  made  from  E.  purpureum,  and  prescribed  as  a 
diuretic  in  doses  of  from  3  to  4  g-rains. 

Eupurpurin,  of  Merrill,  is  stated  by  him  to  be  an  oleoresin,  of  a 
thick  pilular  consistence,  of  a  dark  greenish-brown  color,  having  a  faint, 
peculiar  smell,  and  a  slightly  nauseous  taste;  soluble  in  alcohol  and 
ether,  and  in  oil  of  turpentine,  from  which  ether  precipitates  the  resin, 
holding  the  oily  portion  in  solution,  and,  on  the  addition  of  alcohol,  the 
resin  is  redissolved ;  it  is  almost  completely  soluble  in  alkalies,  but  com- 
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pletely  so  on  the  addition  of  a  small  quantity  of  ether.  This  is  prescribed 
in  doses  of  3  grains,  repeated  every  3  or  4  hours,  as  a  powerful  diuretic. 

Dr.  Coe  repudiates  the  nomenclature  of  Tilden  and  the  Cincinnati 
eclectics  in  case  of  two  or  more  plants  from  the  same  genera  yielding 
concentrated  remedies,  and  prefers  to  call  that  from  eupatorium  perfoli- 
atum,  eupatorin  (perfo),  and  that  from  E.  purpureum,  eupatorin  (purpu). 
To  the  concentrated  remedies,  issued  under  these  names  by  B.  Keith  &  Co., 
he  attributes  very  diiferent  properties,  though  each  is  said  to  be  a  mix- 
ture of  three  principles — a  "  resinoicl,  neutral,  and  alkaloid."  Although 
the  E,  (purpu)  is  recommended  by  Coe  as  a  diuretic,  and  as  useful  in 
gravel,  he  does  not  mention  it  as  a  powerful  diuretic,  but  considers  its 
powers  as  more  directly  alterative;  he  says  it  operates  in  dropsy  by 
reason  of  its  stimulant  influence  on  the  absorbents,  as  well  as  by  its 
powers  as  a  diuretic. 

Euphorbin,  derived  from  the  root  of  Eupliorbia  corollata,  is  one  of 
the  so-called  "  concentrated  medicines,"  made  in  New  York,  and  recom- 
mended as  an  emetic,  cathartic,  diaphoretic,  expectorant,  and  vermifuge. 
The  dose  is  1  grain  or  less. 

Frascrin,  derived  from  the  root  of  Frasera  Carolinensis,  American 
Colombo,  consists,  according  to  Dr.  Coe,  of  a  resin,  a  neutral  principle, 
and  a  "  muci-resin ;" ! !  its  properties  tonic,  stimulant,  and  mildly 
astringent;  its  dose  from  2  to  10  grains. 

Gelsemin  is  the  name  given  to  a  "  concentrated  remedy"  prepared  by 
B.  Keith  &  Co.,  from  the  root  of  one  of  the  most  beautiful  indigenous 
products  of  our  Southern  States,  Gehemium  semper vir ens,  yellow  jessa- 
mine. Tilden  &  Co.  prepare  a  "  resinoicl"  from  the  same  root,  under 
the  name  of  gelseminin  ;  neither  of  these  preparations  is  brought  with- 
in the  range  of  legitimate  practice  by  the  publication  of  the  formula  for 
their  preparation,  nor  are  physicians  even  assured  of  their  actual  chemi- 
cal and  physical  characters.  Like  many  other  medicines  of  their  class, 
they  are  presented  for  our  adoption  solely  on  the  personal  guarantee  of 
their  respective  manufacturers  that  they  represent  the  drug  from  which 
prepared,  and  however  high  the  estimate  j^hysicians  may  j)lace  upon  the 
knowledge,  skill,  and  integrity  of  their  respective  manufacturers,  and 
the  judgment  of  the  few  physicians  who  have  published  the  results  of 
their  experience  in  the  use  of  the  preparations,  the  medical  and  phar- 
maceutical profession  universally  feel  a  proper  hesitation  in  adopting 
any  remedy  the  preparation  of  which  is  confined  to  a  single  house,  of 
whose  processes  they  are  not  allow^ed  to  judge,  and  whose  preparations 
are  not  thrown  open  to  the  results  of  free  competition  and  scientific 
criticism. 

Gelsemin  is  recommended  in  doses  of  from  J  to  2  grains  in  fevers, 
pneumonia,  pleuritis,  hysteria,  amenorrhoea,  and  dysmenorrhoea,  etc.,  and 
the  popularity  of  this  root,  and  the  scarcity  of  well-known  preparations 
of  it,  have  given  this  currency  among  physicians. 

Geranin  or  Geraniin  is  prepared  from  the  root  of  Geranium  macu- 
latum,  crane's-bill  or  crow's-foot,  a  well-loiown  indigenous  astringent. 
The  process  described  in  King's  Dispensatory  is  similar  to  that  for  pre- 
paring podophyllin  and  other  resinous  extracts,  though  it  would  seem 
that  the  most  important  constituent  of  the  root,  tannic  acid,  from  its 
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ready  solubility  in  water,  would  be  lost  l)y  this  method  of  preparation. 
Dr.  King  says  that  "  many  manufacturers  prefer  making  it  ))y  evaporat- 
ing an  aqueous  decoction  of  the  root  to  dryness  and  evaporating/'  a 
process  -vvliich  would  yield  the  tannin.  The  dose  indicated  in  the  boolvs 
is  from  1  to  5  grains. 

Hamamel'm  is  the  name  of  a  preparation  from  the  root  of  witch-hazel, 
Hamamelis  Virginica ;  its  princijml  utility  seems  to  be  as  an  astringent, 
of  which  we  have  an  immense  number  in  use.  Dr.  Coe  states  that  it 
also  possesses  sedative  powers.     The  dose  is  5  grains. 

Helonin,  derived  from  Helonias  dioca,  false  unicorn  root,  is  a  so-called 
neutral  principle,  emjjloyed  in  eclectic  practice  as  a  uterine  tonic,  used  in 
jjrokqjsus  uteri,  and  diseases  peculiar  to  females,  and  "  to  remove  the 
tendency  to  repeated  and  successive  miscarriage."  Dose,  ^  grain  to  2 
grains.     It  is  recommended  as  a  vermifuge  in  4-grain  doses. 

HydrasUn  is  the  name  applied  in  commerce  to  a  yellow  cr}^stalline 
precipitate,  produced  on  the  addition  of  mm'iatic  acid  to  an  infusion  of 
hydrastis  Canadensis,  golden  seal  or  yellow  puccoon  root,  a  plant  of  the 
family  Ranunculacese.  The  true  nature  of  this  jjrecipitate  Avas  not  sus- 
pected till  in  the  number  of  the  American  Journal  of  Science  and  Arts 
for  January,  1862,  Prof.  F.  Mahla,  of  Chicago,  announced  the  dis- 
covery that  the  so-called  hydrastin  is  muriate  of  berherina.  The  vege- 
table alkaline  salt,  under  the  name  hydrastin,  is  extensively  used  as  a 
tonic  remedy,  especially  adapted  to  treating  dyspepsia  and  chronic  in- 
flammation of  the  stomach,  and  is  said,  combined  with  bitters,  to  have 
the  effect  of  gradually  removing  the  abnormal  condition  of  the  stomach 
in  cases  of  intemperance,  and  in  many  instances  of  destroying  the  appe- 
tite for  liquor.  The  dose  for  an  adult  is  3  to  5  grains,  repeated  3  to  6 
times  a  day. 

The  existence  of  another  alkaloid  in  this  root,  the  true  hydrastia,  was 
discovered  by  A.  B.  Durand,  of  Philadelphia,  in  1850,  and  announced 
by  him  in  the  Amer.  Jour,  of  Pharm.,  vol.  xxiii.,  p.  113.  The  reader 
is  referred  to  the  chapter  on  Vegetable  Alkalies,  in  Part  IV.  of  this 
book,  for  further  account  of  these  principles. 

Iridin  is  classed  as  an  oleoresin  by  the  Cincinnati  school  of  eclectics, 
though  under  the  name  Irisin  a  diiferent  preparation  is  made  in  New 
York.  Both  are  derived  from  the  root  of  Iris  versi-color,  blue  flag, 
and  recommended  as  possessed  of  alterative,  sialagogue,  laxative,  diu- 
retic, and  anthelmintic  properties.     Dose,  from  J  grain  to  5  grains. 

Juglamdin  is  a  laxative,  diuretic,  and  in  larger  doses  cathartic  agent, 
prepared  from  the  bark  of  the  root  of  Juglans  cinerea,  butternut,  or 
white  walnut.  The  process  is  identical  with  that  given  for  the  other 
precipitated  resinous  extracts.  It  is  said  to  be  nearly  soluble  in  alcohol, 
and  completely  in  ammonia  and  potassa,  being  precipitated  from  its 
solution  in  alkalies  by  muriatic  acid.  The  dose  is  from  2  to  5  grains ; 
combined  with  leptandrin,  in  pills  of  2  to  4  grains  each,  given  after 
eating,  it  is  highly  recommended  by  eclectic  authors  for  chronic  hepatic 
disorders  and  constipation. 

Liqmlin. — The  preparation  of  a  "  concentrated  remedy"  from  hops  is 
the  undoubted  right  of  any  manufacturer,  but  we  protest  against  the 
appropriation  of  the  well-known   and  recognized  name  of  a  drug  by 
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which  it  is  universally  known  in  commerce  and  in  the  Pharmacopoeia 
to  designate  a  proprietary  preparation.  We  have  had  a  prescription  for 
lupulin  in  combination,  which  ^ve  have  ascertained  from  the  physician 
issuing  it  was  meant  to  designate  this  peculiar  preparation,  and  although, 
as  pharmacists,  wedded  to  no  exclusive  views,  we  were  disposed  to 
furnish  the  medicine  intended,  we  should  certainly  have  been  held 
blameless  if  we  had  dispensed  an  officinal  article  when  ordered  by  its 
appropriate  officinal  name.  The  lupulin  of  Keith,  Tilden,  and  perhaps 
other  manufacturers  is  a  mixed  resinous  material,  prepared  by  an  unjjub- 
lished  process;  it  is  prescribed  in  doses  of  from  5  to  10  grains.* 

Lycopin  is  represented  as  astringent,  styptic,  sedative,  and  tonic;  it  is 
derived  from  Lycopus  Virginicus  (bugle  weed),  and  is  highly  recom- 
mended by  Dr.  Coe  in  hemorrhages,  diabetes,  dysentery,  and  cardiac 
affections.     Dose,  2  or  3  grains. 

Leptandrhi. — This  is  an  impure  "  resinoid,"  obtained  from  the  root  of 
Lejjtandra  Virginica  (black  root),  an  indigenous  plant,  which  has  again 
been  made  officinal  in  the  U.  S.  Pharmacojyoeia.  It  is  prepared  like 
the  foregoing,  using  high-proof  alcohol  for  the  extraction  of  the  root,  as 
a  small  proportion  of  water  present  in  the  tincture  prevents  its  successful 
precipitation.  The  character  of  the  precipitate  is  also  affected  by  the 
temperature,  which  should  not  exceed  180°  F.  Roots  of  the  second 
year's  groMi:!!  are  said  to  yield  the  most  of  this  product. 

Leptandrin,  as  thus  prepared,  is  of  a  gray  or  brown  color,  with"  a 
peculiar  faint  odor  and  taste.  Like  most  of  these  preparations,  it  is 
generally  sold  in  powder.  Though  at  first  soluble  in  alcohol,  it  becomes 
less  so  by  age;  it  dissolves  in  solution  of  ammonia  and  potassa,  from 
which  acids  throw  it  down. 

B.  Keith  &  Co.,  of  New  York,  claim  for  leptandrin,  of  their  manu- 
facture, that  it  contains  four  distinct  principles,  "  resin,  resinoid,  alkaloid, 
and  neutral."  In  view  of  the  fact,  ascertained  by  Prof.  E.  S.  Wayne, 
that  this  root  contains  a  bitter  crystalline  princii^le,  soluble  in  water,  it 
would  seem  that  the  method  of  precipitation  by  water  from  a  concen- 
trated tincture  would  fail  to  secure  a  preparation  representing  the  full 
therapeutic  power  of  the  drug,  but  in  the  absence  of  any  information  in 
regard  to  the  process  of  Keith,  or  any  analysis  of  his  preparation,  it  is 
impossible  to  tell  how  far  it  meets  the  requirements  of  a  preparation 
representing  the  root  from  which  it  is  prepared. 

The  remedy  is  highly  valued  by  many  practitioners  as  a  cholagogue 
or  stimulant  to  the  hepatic  secretion,  without  so  decided  a  purgative 
action  as  usually  pertains  to  that  class  of  remedies ;  it  is  highly  recom- 
mended in  chronic  dysentery  and  diarrhoea,  and  in  typhoid  and  other 
fevers ;  according  to  Dr.  Coe,  it  possesses  the  advantage  of  being  a  tonic, 
which  invigorates  while  it  deterges.  Like  podophyllin,  it  is  a  leading 
article  of  production  with  several  large  manufacturing  pharmacists  in 
the  United  States.     The  dose  is  2  to  4  grains. 

Menispermin  is  prepared  by  Keith  &  Co.  from  Menispermum  Cana- 
dense,  yellow  parilla,  but,  no  formula  being  published,  and  no  analysis 
having  been  made,  it  is  only  prescribed  by  those  who  are  prepared  to 
accept  medicinal  agents  on  trust.     It  is  said  to  be  an  alterative,  tonic, 

*  See  Extract  of  Lupulin. 
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laxative,  diuretic,  and  stimulant,  in  a  medium  dose  of  2  grains.  (See 
Vegetable  Alkalies.) 

Myricin. — The  published  formula  of  Dr.  Hill  &  Co.  for  this  remedy 
exhibits  a  departure  from  the  usual  method  of  preparation  of  the  class, 
which  appears  to  be  an  improvement.  A  saturated  tincture  of  bayloerry 
bark  (Myrica  cerifera),  being  evaporated  by  a  water-bath  until  of  a 
syrupy  consistence,  is  spread  in  thin  layers  on  glass  plates  till  dried  by 
spontaneous  evaporation,  requiring  several  weeks. 

This  is  then  an  alcoholic  extract,  carefully  dried  to  a  pulverulent 
condition,  which,  as  the  bark  does  not  appear  to  possess  important  vola- 
tile or  readily  oxidizable  constituents,  gives  a  convenient  representative 
of  the  soluble  principles  of  the  bark.  It  is  a  stimulant  and  decided 
astringent,  and  is  asserted  to  possess  alterative,  diuretic,  and  antispas- 
modic properties.     Dose,  2  to  10  grains. 

Phytolaccia,  Phytolaccin,  is  a  concentrated  remedy  from  poke-root 
(Phytolacca  decandra).  No  process  is  published  for  its  preparation,  and 
it  is  not  made  by  all  the  "  eclectic  "  pharmacists,  nor  recommended  by 
all  the  authors  of  that  school.  It  is  said  to  be  a  light-brown  powder, 
soluble  in  water  and  insoluble  in  alcohol  or  ether,  and  to  be  alterative, 
aperient,  and  slightly  narcotic.  Dose,  from  J  of  a  grain  to  1  grain,  three 
times  a  day. 

Populin,  from  the  bark  of  Populus  tremuloides,  aspen,  or  American 
poplar,  is  recommended  by  eclectics  as  a  tonic  and  febrifuge ;  and  Dr. 
Coe  attributes  to  it  numerous  valuable  properties  alone  and  in  combina- 
tion.    Dose,  4  to  8  grains. 

Prunin,  a  "  concentrated  remedy  "  prepared  from  wild  cherry  bark, 
Cerasus  serotina,  by  the  same  manufacturers,  finds  no  favor  with  the 
author  of  the  American  Dispensatory ;  Dr.  Coe,  however,  claims  for 
Keith's  preparation  that  it  contains  three  principles,  "  resinoid,  neutral, 
and  amygdalin,"  of  which  the  neutral  principle  is  the  long-sought  active 
c^onstituent  of  the  bark.  It  is,  of  course,  destitute  of  hydrocyanic  acid, 
though  stated  to  be  stimulant,  tonic,  expectorant,  and,  in  large  doses, 
sedative.  The  dose  as  a  tonic  is  2  grains,  as  an  expectorant  1  to  2  grains, 
as  a  sedative  4  to  8  grains.  We  have  no  process  for,  nor  analysis  of,  this 
and  many  of  the  preceding  preparations,  and  little  or  no  impartial  testi- 
mony as  to  their  merits.  Like  many  others  of  their  class,  they  are  intro- 
duced in  this  work  from  no  design  to  recommend  them,  but  for  the 
necessary  information  of  physicians  and  pharmacists  who  meet  ^^'ith 
them  in  the  course  of  their  professional  practice. 

Ptele'm. — Prepared  from  the  bark  of  the  root  of  Ptelea  trifoliata, 
wafer  ash,  by  adding  a  saturated  tincture  to  twice  its  volume  of  water, 
and  distilling  off  the  alcohol,  when  the  ptelein  remains  as  a  soft  oleores- 
inous  precipitate,  of  a  dark-brown  color,  a  peculiar  odor,  and  an  oily, 
bitter,  acrid,  persistent  taste ;  soluble  in  alcohol,  ether,  and  oil  of  tur- 
pentine, and  imperfectly  in  alkaline  solutions.  It  is  recommended  as  a 
tonic,  and,  in  combination  with  various  other  remedies,  has  been  used  in 
dyspepsia,  hepatic  torpor,  chronic  erysipelas,  and  chronic  dysentery. 

Rhusin. — The  account  of  this  substance,  given  by  Dr.  King  in  his 
Dispensatory,  taken  from  the  Ededie  Journal  of  3Iedicine,  Rochester, 
Tol.  iv..  No,  vi.,  p.  232,  is  one  of  the  most  curious  instances  of  the  inac- 
55 
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ciii'acy  of  many  of  the  processes  and  descriptions  of  the  eclectic  works. 
It  is  represented  to  be  the  active  principle  of  the  leaves  of  Rhus  gJabrum, 
sumach,  whicli  are  to  be  percolated  by  alcohol  of  sp.  gr.  .8-30,  and  this 
displaced  by  means  of  a  vacuum  apparatus.  "  The  rhusine  is  then  pre- 
cipitated and  washed  with  distilled  water,  dried  on  filter  cloth  in  an  airy, 
dry  room,  and  reduced  to  a  fine  powder."  It  is  said  to  be  a  "  light- 
brown  powder,  soluble  in  hot  water,  insoluble  in  alcohol,  and  having  a 
slightly  bitter  taste." 

The  reader  will  observe  that  a  precipitate  thrown  out  of  solution  in 
alcohol  by  water  is,  when  dried,  said  to  be  soluble  in  hot  "water  and 
insoluble  in  alcohol.  If  this  were  the  only  uistance  of  similar  incon- 
sistency, it  might  be  attributed  to  carlessuess  in  the  compiler,  or  incom- 
petency in  the  proof-reader.  The  well-known  existence  of  tannic  and 
gallic  acids  in  large  proportion  in  the  leaves  of  sumach,  renders  it  impos- 
sible that  a  preparation  representing  their  medical  properties  could  be 
prepared  by  the  process  above  quoted.  The  rhusin  of  Keith  &  Co.  is 
stated  to  be  from  the  bark  of  the  root,  and  to  contain  resinoid  and  neu- 
tral principles  ;  tannin  is  not  mentioned,  and  yet  the  remedy  is  esteemed 
tonic,  astringent,  and  antiseptic. 

Rumin  is  a  concentrated  jireparation  from  yello^v  dock  root,  Rumex 
crispus.  The  formula  is  not  })ublished.  The  manufacturers  attribute 
alterative,  mildly  astringent,  and  laxative  jiroperties  to  it,  and  assert  that 
it  resembles  rhubarb.  It  ls  generally  prescribed  in  combination.  Average 
dose,  3  grains. 

Rhein. — One  of  the  "  eclectic  "  manufacturers  has,  of  late,  attempted 
the  application  of  his  un])ublished  modes  of  preparation  to  rhubarb  root, 
with  what  success  we  do  not  know.  The  dose,  as  ffiven  bv  Dr.  Coe,  is 
from  1  to  4  grains. 

Scufellanne,  Soutellarin. — The  formula  of  Prof.  C.  H.  Cleaveland  is 
as  follows  :  ^lake  a  tincture  of  the  herb  Scutellaria  lateriflora  with 
alcohol  of  76  per  cent.,  distil  off  the  alcohol  until  the  liquid  is  of  the 
consistence  of  a  fluid  extract,  add  to  it  several  times  its  weight  of  water, 
and  precipitate  with  solution  of  alum.  Wash  the  precipitate  to  free  it 
from  the  alum,  and  dry  it  in  the  open  air  without  heat.  This  process 
furnishes  an  extractive  material  of  a  light  greenish-brown  color,  partially 
soluble  in  alcohol  and  more  so  in  ether ;  insoluble  in  water.  Its  medical 
properties  are  those  of  a  nervine  and  tonic.  Dr.  King  considers  it 
especially  useful  in  cases  of  depression  of  the  nervous  and  vital  powers 
after  long  sickness,  over-exercise,  excessive  study,  or  from  long-continued 
exhausting  labor.     Dose,  from  2  to  6  grains. 

Sanc/uinarina  and  sangmnarin  are  two  \ery  different  preparations, 
from  the  root  of  Sanguinaria  Canadensis  (bloodroot),  which  belongs  to 
the  natural  family  Papaveracice,  the  poppy  tribe.  Of  the  alkaloid  san- 
guinarina  mention  is  made  in  Part  V.  It  is  a  powerful  remedy,  being 
used  in  doses  of  3V  to  J^  of  ^  grain,  and  should  be  carefully  distin- 
guished from  the  so-called  "  alkaresinoid,"  which  is  chiefly  used  in  the 
eclectic  practice,  and  which  contains  an  uncertain  proportion  of  it. 

Sanguinarin  is  thus  prepared :  Take  of  bloodroot,  in  coarse  powder, 
a  convenient  quantity,  and  alcohol  sniflcieut ;  make  a  saturated  tincture, 
as  in  the  case  of  the  other  "  resiuoids ;"  filter  and  add  an  equal  quantity 
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of  water ;  distil  off  the  alcohol  and  allow  the  residue  to  rest  until  pre- 
cipitation ceases.  Remove  the  supernatant  liquid,  wash  the  precipitate 
in  water,  dry  it  carefully  by  moderate  heat,  and  pulverize  it  for  use.  As 
thus  prepared,  the  powder  is  of  a  deep  reddish-brown  color,  peculiar 
odor,  and  bitter,  rather  nauseous  taste,  followed  by  a  persistent  pungency 
on  the  fauces.  It  is  insoluble  in  water,  soluble  in  boiling  alcohol,  and 
partially  soluble  in  alkaline  solutions,  acetic  acid,  and  ether.  Tiiis  is 
given  as  a  tonic  in  doses  of  from  ^  to  1  grain,  and  as  a  hepatic  and 
alterative  from  ^  a  grain  to  2  grains. 

Seneehi,  the  "  concentrated  active  principle "  from  senecio  gracilis, 
precipitated  from  a  saturated  tincture  of  the  root  and  herb,  by  adding  it 
to  an  equal  bulk  of  water  and  distilling  off'  the  alcohol.  It  is  called  an 
oleoresin  by  Dr.  King,  but  is  sold  in  powder  by  some  manufacturers 
who  mix  it  with  dry  materials  to  give  it  this  character.  The  dose,  as  a 
diuretic,  emmenagogue,  and  expectorant,  is  from  3  to  5  grains,  but  it 
would  seem  that  dilution  with  an  inert  powder  would  modify  the  quan- 
tity required  to  produce  a  given  effect. 

Senecionine  is  a  modification  of  the  foregoing,  directed  to  be  prepared, 
according  to  Dr.  F.  Hill,  by  adding  2  or  3  times  its  weight  of  water  to 
the  trncture,  evaporating  to  the  consistence  of  a  fluid  extract,  and  further 
precipitating  with  a  solution  of  alum,  washing,  and  drying  without  heat ; 
it  forms  a  dark-green  powder,  which  may  be  given,  as  the  representative 
of  the  plant,  in  doses  of  from  1  to  5  grains. 

Stillingin  is  advertised  as  the  active  princi])le  of  Stillingia  sylvatica, 
Queen's  delight,  a  plant  indigenous  to  our  Southern  States.  The  proc- 
ess for  its  preparation  is  concealed.  Dr.  King,  in  his  Dispensatory, 
asserts  that  the  specimen  he  has  seen  is,  undoubtedly,  the  preparation 
known  as  oil  of  stillingia,  triturated  with  sugar  or  sugar  of  milk.  The 
oil  of  stillingia  is  made  by  treating  the  root  with  95  J3er  cent,  alcohol  or 
with  ether,  and  evaporating  off  the  menstruum.  It  is  not  a  uniform 
liquid,  but  is  liable  to  deposit  flocculi  on  standing.  According  to  Dr. 
King,  it  contains  about  40  per  cent,  of  fixed  oil,  the  remainder  consist- 
ing chiefly  of  extractive  matter  and  resin.  Externally  applied,  it  is 
recommended  as  a  valuable  stimulating  application,  too  acrid  for  internal 
use,  unless  incorporated  with  viscid  ingredients  and  largely  diluted. 
Dr.  Coe  gives  it  in  doses  of  1  drop,  which  he  repeats  every  J  hour  in 
croup,  or  in  bronchitis  and  laryngitis,  every  4  or  6  hours,  incorporated 
with  mucilage  or  dropped  on  sugar. 

Smilasin  is  the  name  applied  to  a  preparation  of  sarsaparilla,  lauded 
in  the  work  of  Dr.  Coe.  I  confess  to  incredulity  about  its  merits, 
though  founded  on  no  experiment  or  positive  information.  The  dose  is 
2  to  5  grains.  It  must  of  course  be  distinguished  from  the  neutral 
crystalline  principle  obtained  from  sarsaparilla,  and  resembling  saponin. 
See  chapter  on  Neutral  Crystalline  Principles,  Part  V. 

Trillin,  a  "  concentrated  medicine  extracted  from  trillium  pendulum, 
beth-root,"  is  represented  as  an  astringent,  tonic,  alterative,  and  expecto- 
rant, in  doses  of  4  to  8  grains.  It  must  not  be  confounded  with  trilline, 
a  neutral  acrid  principle,  resembling  saponine  isolated  from  this  root  by 
Prof.  E.  S.  Wayne. 

Viburnin  is  the  name  applied  by  one  of  the  "  eclectic  "  manufacturers 
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to  a  secret  prej)aration  said  to  be  obtained  from  the  bark  of  vibiiraum 
opulus,  and  recommended  as  an  antispasmodic,  antiperiodic,  expectorant, 
alterative,  and  tonic,  in  doses  of  2  grains. 


CHAPTER    XII. 

OF  CONSERVES,  CONFECTIONS,  ELECTUARIES,  PASTES,  LOZENGES, 

AND  CANDIES. 

PREPARATIONS  having  pectin  as  their  basis,  or  containing  medic- 
inal substances  suspended  in  a  semi-solid  form  by  the  aid  of  honey 
and  syrup,  are  variously  termed  conserves,  electuaries,  and  confections. 
The  officinal  class  pulpce  of  a  previous  Pharmacopoeia,  consisting  in 
the  pulps  of  prunes,  tamarinds,  and  figs,  was  dismissed  in  the  revision 
of  1860,  and  the  class  confectiones  altered  so  as  to  embrace  the  process 
formerly  included  in  it. 

Confectiones,  U.  S.  P. 

This  class  naturally  subdivides  into  two,  which  are  nearly  alike  in 
their  properties,  but  quite  unlike  in  their  mode  of  preparation. 

1st  Class.     Conserves. 

Confectio  cmrantii  eorticis,  1  part  peel  (grated)  to  3  sugar. 

Confectio  rosce  (by  an  unoffieinal  process),  1  part  rose  leaf  to  3  sugar. 

Confectio  amygdalae  [Lond.  Ph.),  sweet  almonds,  gum,  and  sugar. 

By  beating  with  powdered  sugar  a  fresh,  moist  substance,  as  undried 
rose  petals,  or  the  rind  of  a  fresh  orange,  or  a  fruit  rich  in  oil,  and 
naturally  moist,  like  the  almond,  we  obtain  a  true  conserve.  The  trit- 
uration should  be  continued  till  a  smooth  and  uniform  firm  paste  is 
produced,  which  will  generally  be  permanent  if  kept  in  a  well-covered 
vessel,  except  in  the  instance  of  the  almond,  which  will  be  rendered 
unfit  for  use  by  long  keeping,  and  hence  the  confection  has  been  omitted 
in  the  recent  editions  of  the  U.  S.  Pharmacopoeia. 

Confection  of  rose  is  more  frequently  made,  according  to  my  observa- 
tion, by  the  above  process,  with  the  common  hundred-leaved  and 
damask-rose  petals,  than  by  that  of  the  Pharmacopoeia,  in  which  the 
powdered  red-rose  petals  are  directed  to  be  made  into  an  electuary  ;  so 
that  confectio  rosse,  as  usually  met  with,  is  not  decidedly  astringent. 

Although  this  may  be  true,  it  should  be  the  especial  care  of  the 
pharmacist  that  the  confection  of  rose  which  he  uses  for  prescriptions 
should  conform  strictly  to  the  requirements  of  the  Pharmacopoeia.  The 
substitution  of  the  hundred-leaf  rose  for  the  astringent  red  rose  is  most 
unwarranted,  as  it  is  of  entirely  different  character. 

The  student  will  observe  also  that  the  Pharmacopoeia  of  1880  has 
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dismissed  confectio  aromatica,  confectio  aurantii  eorticis,  confectio  opii. 
This  last  confection  is  sometimes  called  Venice  treacle,  and  this  has 
given  trouble  to  tlio;  youn(2;er  classes  of  pharmacists,  as  the  more  i-ecent 
works  have  dropped  the  synonym  entirely. 

Confection  of  ormu/e-peel  is  made  chiefly,  as  directed,  from  the  rind 
of  the  connnon  sweet  orange,  so  abundant  in  our  market,  and  not  from 
bitter  orange-peel.  The  proportion  is  1  part  of  the  grated  rind  to  3  of 
sugar. 

Confection  of  almonds  is  made  from  the  blanched  almonds,  triturated 
through  a  fine  sieve,  and  thoroughly  incorporated  with  the  gum  and 
sugar,  thus  forming  the  whole  into  a  mass.  It  furnishes  a  ready  mode 
of  forminji:  almond  mixtures. 


2d  Class.     Electuaries. 

Confectio  rosse.     Powd.  red  rose  8  pts.,  sugar  64  pts.,  honey  12  pts.,  rose-water,  16  pts. 
Confectio  aromaticus.     Aromatic  powder,  honey,  equal  parts. 
Confectio  opii  (1  gr.  in  36).     Opium  powder,  aromatic  powder,  and  honey. 
Confectio  sennse.      Powd.  senna  and  coriander,  added  to  pulp  of  prunes,  figs,  tamar 
rinds,  and  purging  cassia. 

All  of  this  division  of  the  confections  are  made  from  dried  and 
powdered  materials,  incorporated  mechanically  with  a  saccharine  liquid 
into  mass. 

Confection  of  7'ose  is  used  as  a  vehicle  in  the  preparation  of  pills, 
which  is  almost  its  only  use ;  it  was  directed  in  the  formula  for  blue 
pills,  but  now  displaced,  most  of  its  ingredients  being  directed  in  its 
place. 

Aromatic  confection  and  confection  of  opium  are  somewhat  used  as 
vehicles ;  the  latter  is  prescribed  in  old  recipes,  and  sometimes  in  pre- 
scriptions, as  theriaca  andronica.  It  enters  into  the  composition  of  a 
celebrated  fever  and  ague  mixture  introduced  among  extemporaneous 
preparations ;  it  is  sometimes  called  Venice  treacle. 

Confection  of  senna  is  a  fine  laxative,  and,  when  properly  prepared,  is 
one  of  the  most  agreeable  remedies  of  its  class.  If  given  in  quantities 
enough  to  purge  actively,  it  sometimes  disagrees  with  the  stomach,  and 
is  liable  to  become  distasteful  to  the  patient ;  it  should  be  remembered 
that  it  is  not  designed  to  take  the  place  of  a  purgative,  its  mission  being 
simply  that  of  a  laxative. 

Confectio  Rosce,  U.  S.  P.     {Confection  of  Bose.) 

Eed  rose,  in  No.  60  powder,  eight  parts 8 

Sugar,  in  fine  powder,  sixty-four  parts         .....  64 

Clarified  honey,  twelve  parts        .......  12 

Rose  water,  sixteen  parts     ...         .....  16 

To  make  one  hundred  parts  .......     100 

Rub  the  red  rose  with  the  rose  water  heated  to  65°  C.  (149°  F.),  then 
gradually  add  the  sugar  and  honey,  and  beat  the  whole  together  uutil 
thoroughly  mixed. 
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Confedio  Semice^  U.  S.  P.     [Confection  of  Senna.) 

Senna,  in  No.  60  powder,  ten  parts 
Coriander,  in  No.  40  powder,  six  parts 
Cassia  fistula,  bruised,  sixteen  parts    . 
Tamarind,  ten  parts     . 
Prune,  sliced,  seven  parts    . 
Fig,  bruised,  twelve  parts     . 
Sugar,  in  fine  powder,  fifty  parts 
Water,  sixty  parts        .... 


To  make  one  hundred  parts 


10 
6 
16 
10 
7 
12 
50 
60 

100 


Place  the  cassia  fistula,  tamarind,  jDrune,  and  fig  in  a  close  vesse 
with  45  parts  of  the  water,  and  digest  for  3  hours  by  means  of  a  water- 
bath.  Separate  the  coarser  portions  with  the  hand,  and  rub  the  pulp) 
mass,  first  through  a  coarse  hair  sieve,  and  then  through  a  fine  one,  o] 
through  a  muslin  cloth.  Mix  the  residue  with  the  remainder  of  th( 
water,  and,  having  digested  the  mixture  for  a  short  time,  treat  it  ai 
before,  and  add  the  product  to  the  pulpy  liquid  first  obtained.  Then 
by  ineans  of  a  water-bath,  dissolve  the  sugar  in  the  pulpy  liquid,  anc 
evaporate  the  whole  until  it  weighs  84  parts.  Lastly,  add  the  senng 
and  coriander,  and  incorporate  them  thoroughly  with  the  other  ingre- 
dients while  yet  warm. 

It  is  generally  thought  that  this  confection  is  prepared  without  using 
the  cassia  fistula,  and  that  the  quality  of  the  fruits  is  not  as  good  as  il 
should  be ;  this  has  greatly  decreased  the  demand  for  it.  This  should 
not  be  permitted,  as  every  good  pharmacist  can  prepare  it  of  efficient 
and  satisfactory  qualitv^ 

Hemorrhoidal  Electuary. 

The  following  recipe  has  been  in  use  for  many  years  as  a  remedy  foi 
piles,  and,  from  the  numerous  cases  in  which  it  has  afforded  relief,  is 
believed  to  be  worthy  of  a  place  among  om*  unofficinal  formulas : 

Take  of  Bitartrate  of  potassium. 
Powdered  jalajD, 

Powdered  nitrate  of  potassium,  of  each       .         .         .     g^s. 
Confection  of  senna.      .......     gj. 

Make  into  an  electuary,  using  syrup  of  ginger  if  too  hard. 
Dose,  a  piece  the  size  of  a  marble,  3  times  daily. 

Goifection  of  Black  Pepper.     (  Ward's  Paste.) 

The  following  is  the  recipe  from  the  London  Pharmacopoeia  for  this 
celebrated  preparation,  which  is  not  unfrequently  prescribed  for  piles 
it  is  said  to  require  to  be  used  continuously  for  some  months  to  realize 
good  results : — 

Reduced. 
Take  of  Black  pepper, 

Elecampane,  each 1  ft).  5J. 

Fennel  (seeds) 3  ft)s.         ohj- 

Honey, 

Sugar,  each 2  ft)s.         gij. 

Rub  the  dry  ingredients  together  into  a  very  fine  powder,  and  keep 


I'AKTES,  mi 

(liciii  ill  ;i  cnvfTcd  \(ss(l  ;  hiit,  w  ln'lH'V<T  tin-  cnDi'ifUou  is  to  l>c  iim  «|, 
iiild  llic  |)o\\(|(r  LTiidiiiilly  l<>  the  honey,  :iii<l  Ik-iiI  iIkid  until  tlioion^flilv 
iiKoipur.itcd.      I  )msc,  7))  to  oij,  ')  fiiiws  :i  <lay. 

I'ASTI-S. 

McdiciiK's  ii;i\iiiLi  siii^rm-  :iiid  ^inii  for  tlicir  hasis,  of  a  linn  v<  t  ll<xi- 
!)!(•  (•onsislciicc,  iiitcriiicdia(('  Ih-Invcch  (•oiif"c<'tions  and  lozcn<r<'s,  an- mllcd 
I'lislcs.  'I'Iksc  arc  nsiially  sold  in  slic(-ts,  (tr  in  small  s<jnan'S,  cjm-Ii  of 
wliicli  is  ol"  siiifal)l('  size  to  he  taken  at  one  time  into  tlie  moiifli,  and 
eo\('re<l  with  j)o\vdered  sii^ar,  or,  in  the  ease  (»('  jnjiilie  jia-te,  wiiji  oil, 
lo  preveiil  llieir  stiekiii<i'  lo<i-etlier. 

The  olijeet  proposed  ill  their  |)re|)aration  is  the  jirodiietioii  of  an 
atireeahle  deiiiiileeiit  and  e.\|)eet<»i'aiit  I'orm  of  medieiiie  ;  as  their  pleas- 
ant (pialities  are  to  a  ti'reat  extent  lost  hy  aj^c,  they  should  he  Ireqiientlv 
|>repnri'd. 

The  transpai'eiit  kinds  are  allowed  to  cool  and  harden  sp<jntaneouslv, 
while  the  o|)a{iiie  varieties  are  stirred  and  beaten  a.s  they  cool.  A  few 
recipes  for  ])astes  are  ajipciided  : — 

Jvjabe  Paste.     {Transparent  Gum  Pafte) 

Take  of  (lUiii-arabic         .         .         .         .         .0  onnces. 

Water 8  fluidounces. 

Ih'iiise  the  i?iim,  and  make  it  into  a  clear  mucilajre,  Avhich  may  be 
coiueniently  done  by  inclosing  it  in  a  bag  of  coarse  gauze  suspended 
near  the  top  of  the  vessel  of  cold  water;  introduce  the  mucilage  into 
an  cva])orating  dish,  and  add — 

Synij) 7  ounces  (by  weight). 

Eva])orate  to  a  very  thick  consistence,  adding,  towards  the  last — 

Ornnuc-llower  water    .         .         .         .     -  lluidounces. 

Let  it  cool,  remove  the  crust  Mhich  Avill  have  formed  on  the  surface, 
and  run  the  paste  into  sliallow  tin  pans,  mIiIcIi  lay  away  in  a  warm  jdace 
to  dry.  In  order  to  turn  out  the  paste,  some  are  in  the  haliit  of  sliglitly 
greasing  the  pans ;  but,  this  oil  sometimes  becoming  rancid  and  giving 
unpleasant  properties  to  the  paste,  it  is  suggested  by  Dorvault  to  make 
use  of  tin  jxms  prepared  by  spreading  Avith  a  rag  a  globule  of  mercury 
over  the  Avhole  inside  surtace,  and  then  Aviping  it  well.  The  moulds 
need  to  be  gone  over  with  the  mercury  only  once  in  8  or  10  times. 
The  French  Codex  directs  the  addition  of  a  decoction  of  jujube  (ziziphus 
vulgaris) ;  this  is  now-  entirely  omitted.  The  paste  is  generally  flavored 
Avith  oil  of  lemon,  orange,  or  rose,  and  Avhen  this  last  is  used  the  paste  is 
colored  red. 

Marsh )imllotr  Paste.     (Opaque  Gum  Paste.)     [Pate  de  Guimauve.) 

Take  of  Guiu-arabie  (wliite), 

i^ngar,  of  each 1  }ti. 

Water Sufficient. 

Oransce-flower  water ^^V\\. 

'      "  No'  X. 
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Contuse  the  gum,  dissolve  it  iii  the  water,  aud  strain  ;  put  the  gummy 
solution  upon  the  fire  in  a  deep  wide  pan,  add  the  sugar,  stirring  it  con- 
stantly till  it  has  the  consistence  of  thick  honey,  carefully  regulating 
the  heat.  Then  beat  the  eggs  to  a  froth,  add  them  and  the  orange- 
flower  water  to  the  paste  gradually,  which  must  be  stirred  constantl}' ; 
continue  to  beat  the  paste  until  a  small  portion  placed  in  the  hand  no 
longer  adheres  to  it,  then  pour  it  out  on  a  slal)  or  in  pans  dusted  a\  ith 
starch. 

Iceland  moss  paste  is  made  in  the  same  manner,  altering  the  fla^^or 
only. 

Carrageen  Paste.     [Ifovn/ioii.) 

Take  of  Carrageen gj. 

Water Ovj. 

Boil  the  carrageen  (previously  soaked)  first  in  4  pints,  and  then  in* 
the  remainder  of  the  water,  and  mix  the  liquids ;  to  this  add  pure  gum- 
arabic  and  sugar,  of  each  8  oz.,  strain,  evaporate  to  a  very  thick  consist- 
ence, cool  it  and  separate  any  crust  and  run  it  out  into  pans  or  on  a 
slab. 

Iceland  Moss  Paste.     (French  Codex.) 

Take  of  Iceland  moss gij. 

Gum-arabic ^x. 

Sugar ^viij. 

Waler Sufficient. 

Wash  the  Iceland  moss  in  boiling  water,  and  having  rejected  this,  boil . 
it  in  an  additional  portion  of  water,  for  an  hour.     Express  and  strain, 
add  the  gum  and  sugar,  and  evaporate  till  a  drop  does  not  adhere  to  the 
back  of  the  hand,  then  cool  it  on  a  marble  slab. 

Trochisci — Lozenges, 

The  manufacture  of  lozenges,  confections,  and  some  of  the  syrups,  is  part 
of  the  art  of  the  confectioner  as  well  as  that  of  the  pharmacist,  and  it  conse- 
quently is  eminently  proper  that  the  best  method  of  making  them  sliall 
be  thoroughly  understood. 

The  character  and  condition  of  the  materials  used  is  very  important. 
The  sugar,  which  is  generally  the  largest  component,  should  be  of  the 
kind  known  as  confectioners'  powdered  sugar,  and  can  be  purchased  of 
the  confectioners  at  a  cent  or  two  advance  upon  the  common  price  of 
granulated  sugar.  This,  with  the  other  powders,  must  be  sieved,  and, 
when  mixed  thoroughly,  the  mass  should  be  formed  by  the  addition  of 
mucilage,  syrup,  or  water,  as  the  case  may  require. 

Lozenges  may  be  described  as  of  two  kinds — those  in  the  form  of 
flat  disks  or  ovals,  and  those  in  cylindrical  form — the  custom  of  the 
trade  demanding  a  few  of  the  latter  shape ;  the  liquorice,  Wistar's  and 
Spitta's,  being  made  in  this  shape.  Where  any  of  the  components  are  of 
a  volatile  nature,  this  shape  is  to  be  preferred,  as  it  exposes  much  less 
surface  to  the  air,  but  it  must  be  admitted  that  the  appearance  is  not  so 
good  as  that  of  the  disk- shaped  lozenge. 
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The  method  of  forming  these  different  lozenges  may  be  briefly  described 
as  follows  : 

A  piece  of  the  mass  weigliing  about  ^  an  ounce  is  placed  upon  the 
board  and  rolled  till  it  extends  to  the  guides  on  each  side  and  is  of  uni- 
form thickness.  The  upper  board  is  then  turned  over  and  the  mass 
rolled  with  the  cutting  side,  which  marks  them  into  a  number  of  pieces  of 
equal  size,  when  they  are  rolled  off  to  the  drying  Ijoard  and  permitted 
to  remain  till  hard  enough  to  pack  ;  when  thus  dried  they  readily  break 
at  the  places  marked. 

Fig.  212  exhibits  the  apparatus  used  for  making  lozenges  of  the  form 
that  Wistar's  and  Spitta's,  two  pojDular  lozenges  in  Philadelphia  and 
many  other  parts  of  this  country,  are  ordinarily  made. 

A  represents  a  board  about  27  inches  long,  20  wide,  and   an   inch 

Fig.  212. 


thick 


at  5  inches  from  one  side,  the  surface  is  planed  off  to  a  thickness 
of  ^  of  an  inch,  slanting  uniformly.  On  the  under  side  at  each  end  is 
a  strip  I  of  an  inch  thick,  extending  the  whole  width  of  the  board  ; 
and  at  each  end  on  the  top  are  brass  pieces  ^  of  an  inch  in  thickness, 
secured  by  screws.  B  represents  the  roller  board,  which  is  about  33 
inches  long,  4  or  5  inches  wide,  and  f  of  an  inch  thick,  with  guides 
which  fit  the  guides  on  the  board  upon  which  the  mass  is  rolled  ;  in 
the  back  of  this  board  parallel  pieces  of  brass  are  set  |-  of  an  inch  apart. 
C  represents  a  board  having  parallel  semi-cylindrical  grooves  extending 
from  end  to  end,  in  which  the  lozenges  are  received  and  kept  till  dry 
enough  to  pack. 

The  flat  lozenges  are  made  by  rolling  the  mass  out  to  the  required 
thickness  with  a  rolling-pin,  upon  a  flat  board,  which  has  guides  upon 
the  sides  which  may  be  raised  or  lowered  by  means  of  screws,  thus  fitting 
the  machine  for  different  sized  lozenges. 

Three  different  machines  have  been  specially  made  for  this  purpose, 
one  by  Mr.  F.  L.  Slocum,  one  by  Mr.  Harrison,  and  one  by  Mr.  W. 
C.  Franciscus,  of  the  class  of  1882-83,  P.  C.  P.,  which  combines  a 
lozenge  apparatus,  pill  machine,  and  plaster-spreading  machine. 

The  lozenge  board  devised  by  Mr.  F.  E  Harrison,  and  illustrated  in 
Fig.  213,  is  the  most  finished  apparatus  that  has  yet  been  described. 
It  consists  of  a  board  made  of  well-seasoned  wood,  16  inches  long,  11 
inches  wide,  and  f  of  an  inch  thick;  attached  firmly  to  its  under  surface, 
one  at  each  end,  are  two  bevelled  pieces,  11  inches  in  length,  so  as  to 
run  entu-ely  across  the  board ;  these  pieces  are  f  of  an  inch  on  one  edge 
and  taper  to  ^  of  an  inch  on  the  other.  The  bevels  of  each  taper  in 
the  same  direction.  The  board  is  surrounded  with  a  frame  1  inch  thick, 
3  inches  in  height  on  the  sides,  and  2f  inches  upon  the  ends,  so  that 


874         CONSERVES,    CONFECTIONS,    ELECTUARIES,    ETC. 

the  sides  project  f  of  an  inch  above  the  ends.     There  is  a  second  frame 
inside  the  outer  one,  and  beneath  the  board,  which  is  made  to  move 

Fig.  213. 


Troche  board  and  roller. 
Fig.  214. 


C 


~MPM\Ajl_  I 


Section  of  troche  board. 


back  and  forth,  in  t\^^o  grooves  cut  in  the  outside  frame,  one  on  each 
side ;  upon  this  inner  frame  there  are  two  bevelled  pieces  firmly  secured, 
and  corresponding  to  the  strips  attached  to  the  board.  AVhen  the  inner 
frame  is  caused  to  move  forward  (by  a  screw  which  is  fastened  by  a 
plate  upon  the  frame)  the  bevelled  strips  attached  to  the  inner  frame 
press  against  the  bevelled  strips  upon  the  board,  and  by  continued  force 
the  board  is  caused  to  ascend  in  the  frame ;  by  turning  the  screw  in  the 
opposite  direction,  the  frame  is  drawn  back  to  its  former  position,  and 
the  board  falls  again  in  a  horizontal  direction.  It  is  impossible  for  the 
frame  to  spring  from  its  position,  as  it  is  held  firmly  by  the  grooves. 
The  board  may  be  taken  out  when  desired,  for  cleaning,  after  use.  The 
bevelled  strip  serves  to  prevent  warping  of  the  board,  and  the  bevels  give 
f  of  an  inch  rise;  as  it  requires  15  complete  revolutions  of  the  screw  to 
effect  this  motion,  a  half  turn  raises  it  -^^  of  an  inch. 

The  appearance  of  the  entire  apparatus  is  neat,  and  forms  an  attrac- 
tive piece  of  store  furniture. 

The  roller  is  so  constructed  that  the  handle  forms  a  continuous  piece, 
running  through  a  hole  |  inch  in  diameter ;  thus  the  handles  may  be 
held  firmly  Avhile  the  roller  revolves.  At  each  end  of  the  roller  there 
is  a  flange  f  inch  high  and  1  inch  wide,  which  serves  to  keep  it  in  its 
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Board,  roller,  and  punch,  for  making-  lozenges. 


place,  and  also  to  prevent  it  being  bruised  by  contact  with  hard  sub- 
stances on  the  counter,  or  wherever  it  may  be  laid  down. 

Fig.  215  rej)resents  a  simple  apparatus  used  for  rolling  and  cutting 
this  description  of  lozenges.  It  is  well  adapted  to  use  in  making 
lozenges.     The  roller  shown  in 

the  cut  is  of  hard  wood.     The  Fig.  215. 

rolling-board  is  adjusted  as  fol- 
lows :  Having  a  punch  of  a  cer- 
tain diameter,  a  small  portion 
of  the  mass  is  rolled  and  cut 
out,  and  its  weight  ascertained; 
if  it  be  too  heavy,  the  cake  is 
rolled  thinner,  and  so  on  until 
adjusted  to  the  recpiired  weight ; 
a  strip  is  now  tacked  on  to  each 
side  of  the  board  within  the 
range  of  the  roller,  and  corre- 
sponding in  thickness  with  the 
cake,  so  that  the  roller,  when  passed  over,  will  reduce  the  medi- 
cated mass  to  the  right  thickness.  A  board  arranged  in  this  way 
should  be  kept  for  each  kind  of  lozenges,  as  the  weight  of  difl'erent 
materials  varies,  and  in  adjusting  it  a  small  allowance  must  be  made 
for  the  moisture  present  in  the  soft  mass,  which  increases  its  bulk.  In 
dividing  a  mass  extemporaneously,  it  is  convenient  to  roll  the  whole 
out  into  a  square  or  oblong  cake  of  suitable  size,  and  then,  wdth  a 
spatula,  divide  it  equally  into  a  definite  number  of  rectangular  masses. 

A  manufacturer  of  great  experience  informed  the  editor  that  he  had 
found  a  steel  roller  turned  perfectly  true,  and  a  slab  with  supporting 
strips  made  very  accurately,  were  essential  to  secure  handsome  lozenges. 
If  it  be  desirable  to  have  the  roller  warm,  such  a  one,  having  one  of 
the  handles  to  unscrew  and  gum-elastic  "washer"  interposed,  will  enable 
the  operator  to  keep  the  temperature  at  any  heat  a  little  below  that  of 
boiling  water  for  some  time,  and  by  renewing  the  heated  water  to  main- 
tain the  desired  temperature. 

Some  manufacturers  have,  independently  of  their  cutting  punches,  a 
stamp  bearing  the  name  of  the  base  of  the  lozenge,  or  the  card  of  the 
manufacturer,  which  they  impress  upon  each  lozenge;  for  white  lozenges 
the  punch  is  sometimes  dipped  in  an  infusion  of  cochineal.  The  cutting 
punches  are  sometimes  so  made  as  to  combine  cutting  and  marking  in 
one  operation. 

In  order  to  have  lozenges  nicely  cut,  it  is  important  to  clean  the  cut- 
ting punch  frequently  by  steeping  it  for  a  moment  in  water,  then  wiping 
it  dry. 

In  lozenges  made  of  vegetable  powders,  as,  for  instance,  those  of 
ipecacuanha,  the  use  of  thick  mucilage  is  advised  to  prevent  the  ex- 
tractive matter  from  coloring  the  product. 

The  mucilage  used  is  nearly  always  made  of  gum  tragacanth,  but 
some  pharmacists  prefer  that  of  gum-arabic,  as  giving  them  a  more 
translucent  appearance;  wdiite  of  egg  is  recommended  for  the  same 
purpose. 
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The  quantity  of  mucilage  necessary  to  thicken  substances  varies 
somewhat ;  it  is  greater  for  lozenges  which  contain  dry  powders  than 
for  those  made  of  extractive  substances.  It  may  be  remarked  that 
lozenges  containing  a  large  proportion  of  mucilage  become  very  hard 
by  time. 

Mucilages  are  sometimes  made  with  simple  water,  and  sometimes  with 
aromatic  waters,  or  the  latter  are  replaced  by  essential  oils  added  directly 
to  the  mass,  or  in  advance  to  the  dry  powders. 

Within  the  last  few  years,  Dr.  Morrell  Mackenzie,  of  England,  has 
reconnnended  the  use  of  black  currant  paste  as  a  vehicle  for  the  forma- 
tion of  lozenges ;  and  while  it  may  be  useful  for  extemporaneous  pre- 
scriptions, where  an  astringent  is  indicated,  it  seems  hardly  to  deserve 
the  great  encomiums  bestowed  upon  it. 

]\I.  Garot  mentions  a  German  method  Avhich  confectioners  sometimes 
make  use  of  to  aromatize  lozenges  extemporaneously  after  their  desic- 
cation. It  consists  in  dissolving  a  volatile  oil  in  ether,  and  pouring 
this  solution  upon  the  lozenges  contained  in  a  bottle  with  a  large  moutli, 
shaking  them  well,  then  pouring  the  lozenges  upon  a  sieve,  and  instantly 
placing  them  in  a  stove  to  dispel  the  ether.  This  method  is  very  con- 
venient, as  it  permits  the  preparation  of  a  large  quantity  of  inodorous 
lozenges,  which  may  be  flavored  as  they  are  needed. 

By  means  of  an  atomizer  a  large  number  of  lozenges  may  be  flavored 
very  quickly  and  uniformly.  The  flavoring  ingredient  is  dissolved  in 
ether  or  strong  alcohol,  and  put  into  the  bottle  of  the  atomizer ;  the 
current  of  air  driven  rapidly  through  the  instrument  is  directed  for  an 
equal  length  of  time  to  every  part  of  the  mass  of  lozenges,  which'  should 
be  exposed  in  thin  layers  for  this  purpose. 

The  ^jharmacist  will  often  find,  especially  in  very  damp,  warm  weather, 
difficulty  in  drying  lozenges,  particularly  those  which  contain  deliquescent 
and  very  soluble  salts,  such  as  muriate  of  ammonia.  The  drying-box 
described  on  page  111  will  be  found  of  great  advantage  in  such  cases. 

An  apparatus  for  making  flat  lozenges,  extemporaneously,  was  described 
by  Mr.  A.  D.  Marcy,  Ph.  G.,  in  JVew  Remedies,  page  34, 1882. 

The  apparatus  consists  of  a  piece  of  brass,  steel,  or  iron  tubing  about 
3  inches  long,  f  of  an  inch  in  diameter  on  the  inside,  and  at  least  ^  of 
an  inch  thick.  The  inside  must  be  perfectly  smooth  and  round,  and  the 
ends  square,  in  order  that  the  troches  may  present  a  regular  and  smooth 
appearance.  It  is  better  to  have  the  inside  silver-plated,  to  prevent  con- 
tamination of  the  mass  with  metal,  and  to  make  it  easy  to  keep  clean. 
The  inside  of  the  tube  is  to  be  fltted  with  a  solid  piston  of  the  same 
length  as  the  tube,  and  made  of  hard  wood,  or,  preferably,  of  metal, 
having  a  top  of  the  same  diameter  as  the  outside  of  the  tube,  and 
extending  1  inch  above  it ;  the  bottom  of  the  piston  must  be  perfectly 
smooth  and  flat.  A  smooth  solid  plate  of  metal  should  be  used  to  sup- 
port the  apparatus. 

A  mass  is  to  be  formed  of  the  ingredients  of  as  firm  a  consistence  as 
possible,  and  then  rolled  out  as  in  the  process  for  making  pills.  This 
is  then  divided  into  as  many  pieces  as  there  are  lozenges  requu-ed ;  take 
one  of  the  pieces,  and  having  dasted  it  and  the  plate  with  lycopodium, 
to  prevent  its  sticking,  place  the  tube  over  it,  and  drive  the  piston  down^ 
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upon  it  with  a  sharp  blow ;  tlien  raise  the  tube,  and  a  slight  tap  will 
discharge  it  from  the  tube. 

To  suit  the  different  sizes  of  lozenges  it  is  best  to  have  several  sized 
tubes. 

Trochisci,  U.  S.  p. 


Officinal  Name. 

Proportion. 

Adjuvants.                   Medical  Properties. 

Trochisci  acidi  tan- 

1  grain  in  ench. 

Sugar,  tragacanth,  orange-    Astringent. 

nici. 

Sower  water. 

Trochisci  ammonii 

2  grains  in  each. 

Sugar,   tragacanth,   syruja 

Stimulant,  alter- 

chloridi. 

of  tolu. 

ative. 

Trochisci    catechu. 

1  grain  in  each. 

Sugar,  tragacantli,  orange- 
flower  water. 

Astringent.          i 

Trochisci  cretse. 

4  grains  in  each. 

Gum-arabic,  nutmeg,  sugar 

Antacid,  astrin- 
gent. 

Trochisci     cubebse. 

1  grain  in  each. 

Ext.  liquorice,  oil  of  sassa- 

Stimulant,    ex- 

fras, gum-arabic,  syrup 

pectorant,        j 

of  tolu. 

Trochisci  ferri. 

5  grains  in  eaclr. 

Vanilla,  sugar,  tragacanth. 

Tonic,  haematic, 

Trocliisci      glycyr- 

Ext.  opii,  -i-Q  gr. 

Liquorice,  gum-arabic,  su- 

anodyne,   ex- 

rhizae  et  opii. 

in  each. 

gar,  oil  of  anise. 

pectoi'ant. 

Trochisci     ipecacu- 

J  grain  in  each. 

Tragacanth,  sugar,  syrup 

Expectorant. 

aiihse. 

of  orange. 

Trochisci  ki-amerise 

1  grain  in  each. 

Sugar,  tragacanth,  orange- 
flower  water. 

Astringent. 

Trochisci  magnesise 

3  grains  in  each. 

Sugar,  nutmeg,  tragacanth 
mucilage. 

Antacid. 

Trochisci    menthfe 

}  grain  in  eacii. 

Sugar,  mucilage  of  traga- 

Carminative. 

1      piperitse. 

canth. 

Trochisci  morphinfe 

Morphinse  sulph., 

Sugar,  oil  of    gaultheria, 

Anodyne,  expec- 

et ipecacuanhse. 

^V  gi'-  in  each, 
ipecacuanhse,  -^^ 
gr.  in  each. 

tragacanth. 

torant. 

Trochisci     potassii 

5  grains  in  each. 

Sugar,   tragacanth,   spirit 

Antiseptic. 

chloratis. 

of  lemon. 

Trochisci  sodii  bi- 

3  grains  in  each. 

Sugar,  nutmeg,  tragacanth 

Antacid. 

carbonatis. 

mucilage. 

Trochisci  sodii  san- 

1  grain  in  each. 

Sugar,  tragacanth,  orange- 

Vermifuge. 

toninatis. 

flower  water. 

Trochisci  zingiberis 

2  grains  in  each. 

Sugar,  tragacanth,   syrup 

Carminative, 

of  ginger. 

stimulant. 

Working  Formulas  for  Officinal  Lozenges. 


Trochisci  Acidi  Tannici,  U.  S.  P.     (Troches  of  Tannic  Acid.) 


Tannic  acid,  one  hundred  grains   . 
Sugar,  in  fine  powder,  one  thousand  grains  . 
Tragacanth,  in  fine  powder,  twenty-five  grains 
Orange-flower  water,  a  sufiicient  quantitj' 
To  make  one  hundred  troches 


Grains. 

Grammes. 

300 

6.50 

1000 

65.00 

25 

1.60 

100 


Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then, 
with  orange-flower  water,  form  a  mass,  to  be  divided  into  100  troches. 
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Trochisci  Ammonii  Chloridi,  U.  S.  P.     [Troches  of  Chloiide  of 

Ainmoniuia.) 

Grains.    Grammes. 
Chloride  of  ammonium,  in  fine  powder,  two  hundred 

grains 200       13.00 

Sugar,  in  fine  powder,  one  tliousand  grains  .  .  .  1000  65.00 
Tragacanth,  in  fine  powder,  twenty-five  grains  .  .  25  1.60 
Syrup  of  tolu,  a  sufficient  quantity 

To  make  one  hundred  troches 100 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then, 
with  syrup  of  tolu,  form  a  ma.ss,  to  be  divided  into  100  troches. 

Trochisci  Catechu,  U.  S.  P.     ( Troches  of  Catechu.) 

Grains.    Grammes. 
Catechu,  in  fine  powder,  one  hundred  grains        .         .       100        6.50 
Sugar,  in  fine  powder,  one  thousand  grains  .         .         .     1000      65.00 
Tragacanth,  in  fine  powder,  twenty-five  grains     .         .         25        1.60 
Orange-tiower  water,  a  sufficient  quantity 

To  make  one  hundred  troches 100 

Rub  tlie  powders  together  until  tliey  are  thoroughly  mixed;  then, 
with  orange-flower  water,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Cretce,  U.  S.  P.     ( Troches  of  Chalk.) 

Prepared  chalk,  four  himdred  grains     . 
Acacia,  in  fine  powder,  one  hundred  grains . 
Nutmeg,  in  fine  powder,  fifteen  grains  . 
Sugar,  in  fine  powder,  six  hundred  grains     . 
To  make  one  hundred  troches 

Rub  them  together  until  they  are  thoroughly  mixed  ;  then,  with 
water,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  CahebcE,  U.  S.  P.     [Troches  of  Cuheb.) 

Grains.    Grammes. 
Oleoresin  of  cubeb,  fifty  grains       .         .         .         .         .        50        3.25 

Oil  of  sassafras,  fifteen  grains 15        1  00 

Extract  of  glvcyrrhiza,  in  fine  powder,  four  hundred 

grains  ^  "  . 400      26.00 

Acacia,  in  fine  powder,  two  hundred  grains .  .  .  200  13.00 
Syrup  of  tolu,  a  sufficient  quantity 

To  make  one  hundred  troches        .....     lOn 

Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then  add 
the  oleoresin  and  oil,  and  incorporate  them  M'ith  the  mixtm"e.  Lastly, 
with  syrup  of  tolu,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Ferri,  U.  S.  P.     ( Troches  of  Iron.) 

Grains.    Grammes. 
Hydrated  oxide  of  iron,  dried  at  a  temperature  not 

exceeding  80°  C.  (176°  F.),  five  hundred  grains     .       500      32.50 

Vanilla,  cut  into  slices,  ten  grains 10        0.65 

Sugar,  in  fine  powder,  fifteen  hundred  grains  .  .  1500  97.50 
Mucilage  of  tragacanth,  a  sufficient  quantity 

To  make  one  hundred  troches 100 


Grains. 

Grammes 

.        400 

26.00 

.       100 

6.50 

15 

1.00 

.      600 

39.00 

100 
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Rub  the  vanilla,  first,  with  a  j)ortion  of  the  sugar  to  a  uniform  powder, 
and  afterward,  with  the  oxide  of  iron  and  the  remainder  of  the  sugar,. 
until  they  are  thoroughly  mixed.  Then,  with  mucilage  of  tragacauth,. 
form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Glycyrrhizce  et  Ojni,  U.  S.  P.     ( Troches  of  Glycyrrldza 

and  O'pium.) 

Grains.    Grammes. 
Extract  of  glj^cyrrhiza,  in  fine  powder,  two  hundred 

grains 200       13.00 


Extract  of  opium,  in  fine  jDowder,  five  grains 
Acacia,  in  fine  powder,  tw^o  hundred  grains  . 
Sugar,  in  fine  powder,  three  hundred  grains 
Oil  of  anise,  three  grains  .... 
To  make  one  hundred  troclies 


5  0.32 
200  13.00 
300       19.50 

3  0.20 
.     100 


Grains. 

Grammes 

25 

1.60 

25 

1.60 

1000 

65.00 

Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then  add 
the  oil  of  anise,  and  incorporate  it  with  the  mixture.  Lastly,  with  water, 
form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Ipecacuanhce,  U.  S.  P.     ( Troches  of  Ipecac.) 

Ipecac,  in  fine  powder,  tw^enty-five  grains     . 
Tragacanth,  in  fine  pow^der,  twenty-five  grains     . 
Sugar,  in  fine  powder,  one  thousand  grains  . 
Syrup  of  orange,  a  sufficient  quantity 

To  make  one  hundred  troches 100 

Rub  the  powders  together  until  they  are  thoroughly  mixed;  theuy, 
with  syrup  of  orange,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  KramericB^  U.  S.  P.     ( Troches  of  Krameria.) 

~  Grains.    Grammes. 

Extract  of  krameria,  one  hundred  grains     .  .  .  100        6.50 

Sugar,  in  fine  powder,  one  thousand  grains  .  .  .  1000       65.00 

Tragacanth,  in  fine  powder,  twenty-five  grains  .  .  25        1.60 
Orange-flower  water,  a  sufl&cient  quantity 

To  make  one  hundred  troches         .         .  .  .  .     100 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then,, 
with  orange-flower  water,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Magnesice,  U.  S.  P.     ( Troches  of  Magnesia.) 

Grains.    Grammes. 
Magnesia,  three  hundred  grains     .....       300      19.50 
Nutmeg,  in  fine  powder,  fifteen  grains  .         .         .         .         15        1.00 
Sugar,  in  fine  powder,  nine  hundred  grains  .         .       900      58.50 

Mucilage  of  tragacanth,  a  sufficient  quantity 

To  make  one  hundred  troches 100 

Rub  the  magnesia  and  the  powders  together  until  they  are  thoroughly 
mixed  ;  then,  with  mucilage  of  tragacanth,  form  a  mass,  to  be  divided 
into  100  troches. 


Grains. 

Grammes. 

5 

0.82 

16 

l.(JO 

2000 

130.00 

2 

0.13 
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Trochisci  MenthxB  Piperitce,  U.  S.  P.     (Troches  of  Peppennint.) 

Grains.    Grammes. 

Oil  of  jjeppermint,  fifteen  grains 15        1.00 

Sugar,  in  tine  powder,  twelve  hundred  grains       .         .     1200      78.00 
Mucilage  of  tragacanth,  a  sufficient  quantity 

To  make  one  hundred  troches         ....  100 

Rub  the  oil  of  pepperniint  and  the  sugar  together  until  they  are 
thoroughly  mixed ;  then,  with  mucilage  of  tragacanth,  form  a  mass,  to 
be  divided  into  100  troches. 

Trochi.<r:'i  Morphiinp  pf  IpecanianhcE ,  U.  S.  P.     ( Troches  of  3Iorphine 

and  Ipecac.) 

Sulphate  of  morphine,  five  grains 
Ipecac,  in  fine  powder,  sixteen  grains  . 
Sugar,  in  fine  powder,  two  thousand  grains  . 

Oil  of  gaultheria,  two  grains 

Mucilage  of  tragacanth,  a  sufficient  quantity 

To  make  two  hundred  troches        ....  200 

Rub  the  powders  together  until  they  are  thoroughly  mixed;  then 
add  the  oil  of  gaultheria,  and  incoq)orate  it  with  the  mixtm-e.  Lastly, 
with  mucilage  of  tragacanth,  form  a  mass,  to  be  divided  into  200  troches. 


Trochisci  Potassii  Chloratis,  U.  S.  P.  ( Troches  of  Chlorate  of  Potassium.) 

Grains.    Grammes. 
Chlorate  of  potassium,  in  fine  powder,  five  hundred 

grains          .         .         ,         .         .         .         ,         .         .500  32.50 

Sugar,  in  fine  powder,  nineteen  hundred  grains  .        .     1900  124.00 

Tragacanth,  in  fine  powder,  one  hundred  grains.        .      100  6.50 

Spirit  of  lemon,  ten  grains 10  0.65 

To  make  one  hundred  troches        ....  100 

Mix  the  sugar  with  the  tragacanth  and  the  spirit  of  lemon  by  tritura- 
tion, in  a  mortar;  then  transfer  the  mixture  to  a  sheet  of  paper,  and  by 
means  of  a  bone  spatula,  mix  with  it  the  chlorate  of  potassium,  being 
careful  to  avoid  trituration  and  pressure,  to  prevent  the  mixture  from 
igniting  or  exploding.  Lastly,  with  water,  form  a  mas.s,  to  be  divided 
into  100  troches. 


Trochisci  Sodii  Bicarbonatis,  U.  S.  P.     ( Troches  of  Bicrirbonate  of 

Sodium.) 

Bicarbonate  of  sodium,  three  hundred  grains  . 
Sugar,  in  fine  powder,  nine  hundred  grains 
Xutrneg,  in  fine  powder,  fifteen  grains 
Mucilage  of  tragacanth,  a  sufficient  C[uantity 

To  make  one  hundred  troches  .         .         .        .         .        100 

Rub  the  bicarbonate  of  sodium  with  the  powders  until  they  are  thor- 
oughly mixed ;  then,  with  mucilage  of  tragacanth,  form  a  mass,  to  be 
divided  into  100  troches. 


Grains. 

Grammes. 

300 

19.50 

900 

58.50 

15 

1.00 
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Trochisci  Sodii  Santoninatis,  U.  S.  P.     [Troches  of  Santoninate  of 

Sodium.) 

Grains.    Grammes. 
Santoninate  of  sodium,  in  fine  powder,  one  hun- 
dred grains 100  6.50 

Sugar,  in  fine  powder,  two  thousand  grains      .         .         2000      130.00 
Tragacantli,  in  tine  powder,  fifty  grains    ...  50  3.25 

Orange-tiower  water,  a  sufhcient  quantity' 

To  make  one  hundred  troches 100 

Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then, 
^vith  orange-flower  water,  form  a  mass,  to  be  divided  into  100  troches. 

Troches  of  santoninate  of  sodium  should  be  kept  in  dark  amber- 
colored  vials.  4 

Trochisci  Zingiherls,  U.  S.  P.     ( Troches  of  Ginger.) 

Grains.    Grammes. 
Tincture  of  ginger,  two  hundred  grains    .         .         .  200        13  00 

Tragacanth,  in  tine  powder,  tifty  grains   ...  50  3.25 

Sugar,  in  fine  powder,  two  tliousand  grains      .         .         2000      130.00 
Syrup  of  ginger,  a  sufficient  quantity 

To  make  one  hundred  troches   .....       100 

Mix  the  tincture  of  ginger  with  the  sug-ar,  and,  having  exposed  the 
mixture  to  the  air  until  dry,  reduce  it  to  a  fine  powder ;  to  this  add  the 
tragacanth,  and  mix  thoroughly.  Lastly,  with  syrup  of  giuger,  form  a 
mass,  to  be  divided  into  100  troches. 

Unofficinal  Lozenges. 
Dr. .Jackson's  Pectoral  Lozenges. 

Take  of  Powdered  ipecacuanha  .        .        .        .  10  grains. 

Sulphuretted  antimony  ....  5      " 

Muriate  of  morphine 6      " 

Powd  ered  gum-  ar a  bic, 

Powdered  sugar. 

Powdered  ext.  of  liquorice,  of  each      .        .  11  drachms. 

Tincture  of  toki 4    .     "• 

Oil  of  sassafras        ......  4  drops. 

To  be  made  into  a  stiff  mass  with  simple  syrup,  and  divided  into  200 
lozenges,  or  into  lozenges  of  10  grains  each.  Each  lozenge  contains  -^q 
grain  of  ipecac,  4V  grain  of  the  antimonial,  3^  gmiu  of  morphine.  They 
are  usually  rolled  into  flat  cakes,  and  cut  out  with  a  round  punch,  as 
described  under  the  head  of  the  oflicinal  lozenges. 

Few  remedies  for  pectoral  aflectious  requiring  anodyne  and  nauseant 
treatment  ai'e  so  popular  as  this.     Dose,  one  every  3  or  4  hours. 

Dr.  Jackson^s  Ainmonia  Lozenges. 

Take  of  Muriate  of  ammonia 1 J  drachms. 

Muriate  of  morphine 3    grains. 

Powdered  elm  bark         .         .         .         .         .  6    drachms. 

Powdered  gu m-arabic. 

Powdered  sugar, 

Powdered  ext.  of  liquorice,  of  each      .        .  7  " 

Tincture  of  tolu 3  " 

Oil  of  partridge-berry 4  drops. 

56 
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To  be  madeTvith  syrup  into  180  lozenges,  or  into  lozenges  of  10  grains 
each,  containing  ^  grain  of  muriate  of  anunonia,  and  g^  of  a  grain  of 
the  morphine  salt. 

Th&se  are  used  for  somewhat  similar  affections  with  the  foregoing, 
and  are  made  into  the  same  shape. 


Parrisk's  Cough  Lozenges 

Take  of  Powdered  ipecacuanba 

Kernies  mineral  .... 

Sulphate  of  morphine 

Powdered  sugar, 

Powdered  gum-arabic, 

Powdered  ext.  of  liquorice,  of  each . 

Oil  of  anise 

Syrup  of  tolu 


50  grains. 
100      " 
16      " 


3  ounces. 
40  drops. 
Sufficient. 


To  be  made  into  a  mass  and  di\-ided  into  320  lozenges,  each  contain- 
ing about  ^  grain  of  ipecacuanha,  ^  grain  of  kermes,  ^'^  grain  of  mor- 
phine salt. 

AVe  have  been  in  the  habit,  for  the  last  10  yeai's,  of  preparing  these 
pectoral  lozenges,  which  are  not  unlike  those  of  Dr.  Jackson.  The 
recipe  was  made  with  the  advice  of  a  medical  friend,  and  has  proved  a 
useful  one,  producing  a  comparatively  active  preparation. 

The  dose  of  these  is  one  3  or  4  times  a  dav. 


Phosphatic  Lozenges. 


Take  of  Phosphate  of  calcium 

.     10  ounces. 

Phosphate  of  iron    . 

.      2      '■' 

Phosphate  of  sodium 

6  drachms 

Phosphate  of  potassium 

.       2 

Phosphoric  acid 

.       2 

Sugar,  in  powder 

.     17  ounces. 

Powdered  ginger, 

Syrup,  of  each 

.     Sufficient, 

Mix  the  phosphates  of  calcium  and  iron  with  the  sugar  and  ginger, 
by  pa.ssing  through  a  fine  sieve ;  then,  Ijy  the  aid  of  heat,  dissolve  the 
phosphates  of  sodium  and  potassium  and  phosphoric  acid  in  the  syrup, 
and  make  into  a  mass  ^^^ith  the  mixed  powders.  Roll  this  into  a  cake 
of  the  proper  thickness,  dnsting  it  with  a  sifted  mixtitre  of  1  part  of 
phosphate  of  iron  and  8  jiarts  of  sugar,  and  cut  out  the  lozenges,  each 
Aveighing  15  grains. 

Each  lozenge  contains  5  grains  of  phosphate  of  calcium,  1  grain  of 
phosphate  of  iron,  and  J  a  grain  of  the  mixed  phosphate  of  sodium 
and  potassium. 

The  use  of  the  phosphates  prescribed  above  has  recently  been  adopted, 
to  a  large  extent,  with  a  view  to  supplying  elements  to  the  system  which 
are  apt  to  be  deficient,  particularly  among  children,  in  large  cities.  It 
is  asserted  that  these  salts  not  only  aid  in  building  up  the  bony  structure, 
when  it  is  deficient,  but  assist  in  maiutainlng  the  u-ritabilit}',  'without 
which  assimilation  and  nutrition  are  always  lacking.  The  dose  for 
children  may  be  from  1  to  2,  3  times  a  day. 


UNOFFICINAL    LOZENGES. 
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Astringent  liose-Leaf  Tablets. 


Take  of  Powdered  catechu, 

Powdered  red  rose,  of  each 
Powdered  tragacaiith 
Powdered  sugar 


6  parts. 
1      " 

48      " 


Sieve  together,  and  make  a  mass  ^\'ith  rose  water  and  vanilla  syrup, 
then  divide  into  lozenges  of  10  grains  each^  These  may  be  used  for 
•chronic  relaxed  condition  of  the  throat  and  mouth  quite  freely. 

Chlorate  of  Potassium   Tablets. 


Take  of  Chlorate  of  potassium 

.     200  grains 

Powdered  red  rose 

.     300      " 

Powdered  sugar  .... 

.     500      " 

Oil  of  rose 

15  drops. 

Oil  of  orange       .... 

.     100      " 

Reduce  the  chlorate  of  potassium  to  a  dry,  fine  powder  separately,  for 
fear  of  explosion^  and  incorporate  it  thoroughly  ^vith  the  other  dry  ingre- 
dients by  sifting  together ;  add  to  these  the  oils,  and  make  up  the  mass 
with  jelly  of  black  currants,  then  divide  into  100  lozenges,  each  con- 
taining 10  grains.  Dose,  1  occasionally  in  sore  throat,  ulcerated  mouth, 
etc. 

Prescription  for  Diaphoretic  Lozeyiges. 


Each. 

of  Pulv.  ipecac 

•     gr.  vj 

\  grain 

Potass,  citrat. 

•         •     5j 

^   " 

P.  ext.  glji'cyrrh.  . 

4      " 

Pulv.  acaciaj,  aa  . 

•     oj,  9ij 

4     " 

Tinct.  tolutani     . 

•     gtt.  vj 

4  drop. 

M. — Ft.  troehisci  xxiv.     Dose,  for  a  child,  1  every  2  hours. 

The  mode  of  dividing  this  mass  after  rolling  it  into  a  rectangular 
sheet  may  be  to  cut  it  equally  into  6  oblong  sheets,  each  of  which  may 
be  cut  into  4  equal  parts  by  a  spatula,  the  surface  being  dusted  with 
powdered  liquorice  or  sugar. 


Catechu  Lozenges. 


Take  of  Catechu,  in  fiue  powder 

Tragacauth,  in  fine  powder 
Whitp  sugar,  in  fiue  powder 
Rose  water  .... 


2  ounces. 

12       " 
Sufficient. 


Make  into  10-grain  lozenges ;  to  be  used  ad  libitum. 
These  are  particularly  useful  in  cases  of  relaxation  of  the  uvula,  irri- 
tation of  the  larynx,  etc. 

Wild  Cherry  Tablets. 

Take  of  Wild  cherry  bark,  finelj^  powdered      .        .     12  troyounces. 
Alcohol q.  s. 
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Make  a  tincture,  evaporate  to  dryness,  and  powder  the  extract.  To 
this  add — 

Powder  of  blanched  almonds giij. 

Gum,  in  fine  powder 5iv. 

Sugar,  in  fine  powder §xl. 

This  modification  of  W.  R.  Warner's  formula  produces  a  fine  prepa- 
ration, retaining  the  sedative  virtues  of  the  drug  as  concentrated  as  is 
safe  in  this  form  of  preparation.  Make  a  mass,  and  divide  into  oval 
lozenges  of  10  grains  each ;  they  are  very  bitter,  and  develop  hydrocy- 
anic acid  when  introduced  into  the  mouth,  acting  with  energy  as  a  seda- 
tive remedy.     One  lozenge  is  a  dose,  repeated  as  occasion  requires. 

Candies  and  Drops. 

Various  kinds  of  candy  are  used  in  medicines,  for  the  well-known 
expectorant  or  demulcent  properties  of  the  sugar  alone,  or  for  the  effects 
of  such  medicines  as  may  be  conveniently  combined  with  it.  These  are 
made  almost  exclusively  by  the  confectioner,  who  prepares  a  thick  mass 
by  heating  the  sugar  with  a  small  quantity  of  water  and  heating  till  a 
drop  let  fall  on  a  cool  surface  solidifies  on  cooling,  when  it  should  be 
poured  on  to  a  marble  slab.  The  medicinal  ingredient  should  be  added 
before  the  candy  has  been  poured  out  on  the  slab,  or  if  it  would  be  in- 
jured by  that  heat  it  should  be  incorporated  just  before  it  cools ;  it  is 
then  smoothed  in  a  sheet  and  cut  in  squares,  or  it  is  run  into  moulds,  by 
which  operation  it  is  formed  into  drops. 

When  candy  is  kneaded  or  worked  it  becomes  white ;  the  great  point 
to  be  observed  is  that  the  proper  consistence  is  attained  without  subject- 
ing it  to  burning. 

The  following  formulas  are  given  as  guides  to  the  pharmacist  who 
may  require  such  medicaments  by  sending  the  remedies  to  the  confec- 
tioner with  directions  to  make  into  the  required  number  of  pounds  of 
candy. 

Ginger  Drops. 

To  10  pounds  of  the  melted  candy  add  1  ounce  of  piperoid  of  ginger, 
and  by  means  of  appropriate  apparatus  form  it  into  drops  of  the  size 
of  a  large  pea. 

Medicated  Secrets  or  Cough  Candy. 

To  10  pounds  of  candy  add  the  following  mixture,  and  divide  into 

secrets : — 

Take  of  Tincture  of  squill f^iv. 

Tincture  of  tolu, 

Camphorated  tincture  of  opium,  each       .        .        .  fgss. 

Fluid  extract  ipecac, 

Oil  gaultheria,  each "Lviij. 

Oil  of  sassafras ii'ivj. 

Oil  of  aniseed i^iij- 

Use  as  required  in  ordinary  coughs. 
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CHAPTEK   XIIL 

PILLS— PILL  MASSES,  ETC. 

Pills. 

SINCE  the  publication  of  the  last  edition  of  this  treatise,  in  1874,  the 
preparation  of  pills  by  the  large  manufacturers  of  our  countiy  has 
so  greatly  increased  that  a  more  detailed  account  of  the  various  kinds  of 
pills  is  required. 

The  form  of  ready-made  pill  which  has  claimed  the  favor  of  the 
public  for  the  longest  time  is  that  of  the  sugar-coated  pill,  and  it  is  when 
well  made  and  skillfully  coated  an  elegant  method  of  exhibiting  medi- 
cines suited  to  this  form  of  administration.  It  is  to  be  regretted  that,  in 
common  with  nearly  every  other  form  of  ready-made  remedy,  com- 
petition has  so  diminished  the  profits  that  many  of  them  are  entirely 
unreliable  ;  the  objection  often  made  against  them  is  their  insolubility, 
which  is  quite  unjust  in  many  cases,  and  arises  out  of  the  opinion  that 
the  pills  are  baked  before  being  coated,  and  that  during  the  process  of 
coating  they  are  heated  so  much  that  they  become  almost  insoluble. 
While  this  may  be  true  in  some  cases  it  is  not  so  in  all — the  best  makers 
avoiding  the  use  of  heat  throughout  the  entire  process. 

The  process  of  coating  is  a  part  of  the  confectioner's  art,  and  yet  it 
requires  to  be  effected  differently  from  the  method  pursued  in  what  is 
termed  by  confectioners  as  "  pan  work."  The  use  of  sugar  alone  and 
the  omission  of  the  plan  of  making  up  the  coating  by  dustings  with 
flour,  determine  the  solubility  of  the  pill.  A  brief  outline  of  the  process 
is  as  follows : 

The  pills,  after  drying  in  the  air  for  a  time,  are  placed  in  a  basin,  or 
rotating  pan,  if  motion  is  given  by  steam-power,  and  a  quantity  of 
syrup  is  poured  upon  the  pills,  which  are  kept  in  constant  motion  until 
dry  ;  this  is  to  be  repeated  until  the  coating  is  sufficiently  thick.  The 
skillful  performance  of  this  is  a  matter  attained  only  by  long  practice. 

Gelatin-coated  pills  have  also  attained  considerable  notoriety,  and  as  a 
means  of  disguising  unpleasant  remedies  the  gelatin  coating  is  quite  suc- 
cessful. This  process  does  not  leave  the  pill  as  soluble  as  the  coating 
with  sugar  does,  as  sugar  is  so  much  more  soluble  than  gelatin. 

The  method  of  effecting  the  coating  is  to  fasten  the  pills  upon  the 
ends  of  fine  steel  needles,  which  are  secured  to  an  appropriate  handle, 
and  having  made  a  mixture  of  1  part  of  gelatin  in  2  of  water,  heat  is 
applied  by  means  of  a  water-bath  ;  when  the  solution  is  effected  the  pills 
attached  to  the  needles  are  dipped  into  the  solution  of  gelatin,  with- 
drawn quickly,  and  shaken  till  the  coating  hardens,  which  will  be  in  a 
few  minutes. 

The  accompanying  cut  (Fig.  216)  exhibits  an  apparatus  designed  for 
the  use  of  the  apothecary  for  gelatin-coating  pills,  invented  by  Mr.  W. 
C  Franciscus,  of  Lockhaven,  Pennsylvania;  it  consists  of  a  tray,  the 
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bottom  of  which  is  arranged  with  hemispherical  depressions,  in  which 
the  pills  are  placed,  and  a  frame  carrying  as  many  needles  as  there  are 
depressions  in  the  tray.     This  frame  is  pressed  down,  and  a  pill  is  thus 
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Francisus'  pill  coater. 

secured  on  each  needle,  when  they  are  lifted  at  once  and  immersed  in 
the  solution  of  gelatin  contained  in  the  water-bath ;  the  frame  bearing 
the  coated  pills  being  centred  on  a  pivot,  is  revolved  rapidly  for  a  fcAv 
moments,  and  the  pills  are  removed  from  the  needles  by  placing  them 
over  the  tray  with  a  notched  side,  and  drawing  the  frame  gently  towards 
the  operator ;  the  pills  fall  into  the  tray  ready  for  dispensing.  This 
method  of  coating  pills  has  been  used  for  a  long  time,  but  it  is  only 
within  the  last  6  or  8  years  that  it  has  been  practised  so  extensively. 
By  means  of  the  ajjparatus  just  described,  the  a])othecary  can  readily 
make  and  dispense  2  or  4  dozen  pills  in  less  than  half  an  hour. 

Since  the  issue  of  the  earlier  editions  of  this  work  the  ancient  prac- 
tice of  coating  pills  with  silver  and  gold  leaf  has  been  revived.     The 

apparatus  I  have  had  constructed  for 
Fig.  217.  this   purpose   is   shown  in  Fig.   217. 

It  consists  of  two  hemispheres  of  hard 
wood  fitting  by  a  screw,  and  highly 
j)olished  on  their  inner  surface.  In 
rolling  the  pills  care  is  taken  to  use 
no  dusting  powder  of  any  kind,  and 
to  have  them  moderately  damp,  other- 
wise to  moisten  them  with  a  little 
syrup.  They  are  then  introduced  into  the  hollow  sphere  along  with  the 
requisite  quantity  of  silver  or  gold  leaf,  it  is  tightly  closed  by  screwing 
the  separate  parts  together,  and  a  rajjid  motion  is  communicated  to  it ;  in 
a  few  seconds  the  pills  are  removed  with  a  clean  and  bright  coating.  One 
dozen  pills  of  average  size  require  one  sheet  of  foil,  and  larger  numbers  in 
proportion.  Some  difficulty  is  experienced  in  giving  a  handsome  coating 
to  pills  of  Quevenne's  iron,  on  account  of  their  black  color ;  this  can 
be  obviated  by  the  use  of  a  large  proportion  of  foil,  which  may  be 
objectionable  as  interfering  Avith  their  solubility,  notwithstanding  the 
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extreme  tenuity  of  the  foil.  The  taste  of  the  pills  is  of  course  disguised 
in  proportion  to  the  completeness  of  the  coating;  in  dispensing  no 
powder  is  necessary,  the  tendency  of  the  fresh  pills  to  adhere  to  each 
other  being  obviated. 

This  apparatus  may  be  substituted  by  using  a  gallif>ot  laid  against 
the  palm  of  the  hand,  or  by  two  porcelain  capsules  fitted  to  each  other, 
the  opening  at  the  lips  being  covered  by  the  thumb,  but  there  is  a  saving 
in  the  use  of  an  apparatus  as  above  figured ;  any  portion  of  the  foil  not 
adhering  to  one  charge  of  pills  will  be  ready  for  the  next,  besides  an 
advantage  which  is  gained  by  the  leverage  of  the  handle. 

The  former  belief  that  a  coating  with  metallic  leaf,  if  sufficient  to 
hide  the  taste  and  smell  of  the  pills,  would  interfere  with  their  solu- 
bility, has  been  very  much  modified  by  recent  experience.  The  phar- 
macist should  assure  himself  of  the  genuineness  of  his  gold-leaf,  as  Dutch 
metal,  which  is  so  often  substituted  for  it,  contains  both  copper  and  zinc. 

Compressed  pills  or  pellets  have  been  very  largely  used  within  the 
last  decade,  and  have  been  recommended  on  account  of  their  supposed 
superior  solubility  over  the  pills  made  in  the  usual  methods  with  ex- 
cipients.  While  the  process  is  applicable  with  advantage  to  a  number 
of  substances,  it  has  been  proven  that  many  articles  made  into  pilular 
form  by  compression  resist  the  action  of  solvents  for  a  long  time,  the 
compressing  force  seeming  to  compact  the  material  and  render  the  sur- 
face so  close  as  to  resist  the  jDcnetrating  power  of  the  liquid. 

There  are  several  forms  of  apparatus  used  for  this  purpose,  the  two 
most  employed  being  represented  in  the  accompanying  cuts. 

The  method  of  using  the  apparatus  is  to  weigh  out  the  quantity  for 
each  pill  upon  a  piece  of  smooth  paper,  and,  having  placed  the  foot  of 
the  machine  in  the  cylinder,  the  powder  is  thrown  into  it,  and  the  piston 
is  introduced,  and  driven  down  upon  the  powder  by  a  sharp  blow  from 
a  mallet ;  the  cylinder  is  then  placed  over  a  hole  made  in  a  block,  under 
which  is  placed  a  suitable  recipient,  and  driven  out  by  a  slight  blow  with 
the  mallet. 

The  other  apparatus,  invented  by  Mr.  B.  L.  Smedley,  of  this  city, 
consists  of  a  stout  piece  of  hard 

wood,  which  has  a  drawer  upon  Fig.  218. 

one  side  directly  under  a  hole, 
over  which  the  cylinder  is 
placed  after  the  material  has 
been  compressed  into  jiilular 
form,  by  a  lever  brought   to 

bear    upon    the     piston,    which  Smedley  compressor. 

is  inserted  into   the   cylinder 

after  the  powder  has  been  placed  in  it.     The  aj)paratus  is  illustrated  in 

the  accompanying  figure. 

By  a  similar  process,  tablets  for  hypodermic  use  are  made  the  active 
ingredient,  consisting  of  morphine,  atropine,  pilocarpine,  apomorphine, 
strychnine,  etc.,  being  diluted  with  sodium  chloride  or  sulphate. 

The  advantage  which  these  tablets  possess  is  that  they  enable  the 
physician  to  prepare  a  solution  of  any  one  of  them  at  the  moment  re- 
quired. 
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A  case,  small  enough  to  be  carried  in  the  vest-pocket,  and  containing 
the  syringe,  with  six  different  kinds  of  pellets,  has  been  made  by  J.  B. 

Allen,  and  is  represented  in  the  ac- 
Fig-  219.  companying  hgure. 

Granules  ok  Pellets. 

Under  the  latter  term,  more  es- 
pecially, are  found  in  pharmacy  a 
class  of  preparations  which  do  not 
properly  deserve  the  consideration 
of  scientific  and  honest  pharmacists, 
as  their  remedial  actiou  must  be  so 
trifling  that  no  reliance  can  be 
placed  upon  them. 

They  are  small,  splierical  masses 
of  sugar,  made  by  confectioners,  of 
different  sizes ;  these  are  placed  in 
a  shallow  dish,  and  the  requisite 
quantity  of  medicinal  ingredient, 
dissolved  in  strong  alcohol  or  ether, 
is  distributed  over  them  as  evenly 
as  possible  in  the  dish,  and  they  are 
then  shaken  constantly  till  the 
solvent  has  evaporated  ;  it  must  be 
evident  that  those  granules  which 
receive  the  liquid  in  largest  amount 
will  be  most  imbued  with  the  active 
ingredient.  The  use  of  strong  alcohol  or  ether  is  especially  important, 
as  a  weaker  spirit  Avould  tend  to  dissolve  the  granule. 

This  process  is  that  which  was  introduced  by  the  homoeopathic  prac- 
titioners, and  it  is  evident  that  it  is  justly  liable  to  the  criticisms  above 
made  ujion  it. 

The  granules  that  are  proj^erly  made  and  largely  supplied  by  many 
leading  manufacturers  ai'e  prepared  by  an  entirely  different  process,  and 
should  not  be  confounded  with  those  just  described.  The  experience 
of  many  years  in  this  department  of  pharmacy  induces  the  editor  to 
point  out  the  best  methods  of  securing  the  exact  dosing  of  the  very 
active  remedies  employed  in  this  form.  The  remedial  agent  is  weighed 
with  great  accuracy,  placed  in  a  mortar  with  veiy  dry  granulated  sugar, 
and  rubbed  to  a  powder,  so  that  it  will  all  pass  readily  through  a  sieve 
of  80  meshes  to  the  linear  inch ;  this  is  then  formed  into  a  mass  with 
whatever  suitable  excipient  the  nature  of  the  mass  demands,  and  the 
whole  is  then  passed  through  a  suitable  mixing  mill  until  brought  to  a 
homogeneous  consistence,  when  it  is  divided  into  the  requisite  number 
of  granules ;  these  are  then  air  dried  and  coated  with  sugar,  ^^'hich  pro- 
tects from  atmospheric  change,  and  renders  them  entirely  devoid  of 
unpleasant  taste  or  odor. 
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Pilule. 

Pills  are  the  most  popular  and  convenient  of  all  forms  of  medicine. 
In  common  with  powders,  they  have  the  advantage  of  being  accurately 
divided,  so  that  the  patient  is  not  dependent  ujion  any  of  the  uncertain 
means  of  approximate  measurement  necessary  in  administering  liquids. 
They  are  also  more  portable.  The  contact  is  so  slight  with  the  organs 
of  taste,  in  swallowing,  that  the  most  offensive  substances  can  be  swal- 
lowed in  this  form  with  comj)aratively  little  inconvenience.  There  are, 
however,  a  few  people  who  cannot  swallow  them ;  this  is  the  case,  too, 
with  young  children,  for  whom  some  other  form  is  preferable. 

The  size  of  pills  is  necessarily  limited  to  from  4  to  5  grains  of  vege- 
table powders,  or  6  to  6  grains  of  heavy  mineral  substances,  including 
the  excijyient,  though  these  quantities  are  larger  than  usual. 

Medicines  adapted  to  Pilular  Form. 

Powders  given  in  less  than  gb.  xv  doses,  Gum  Eesins,  Extracts  ;  also 
Oleoresins  and  Oils  in  small  proportion. 


Unadhesive  Materials. 
Calomel. 

Hydrarg.  iodid.  rub. 
Hydi'arg.  iodid.  vir. 
Pulv.  ipecac,  et  opii. 
Bismuth,  subnit. 
Morphinffi  acetas,  etc. 
Strychninse. 
Pulv.  digitalis. 
Pulv.  ipecac. 
Plumbi  acetas. 
Antim.  et  pot.  tart. 
Antim.  sulphuret. 
Argenti  nitras. 
Argenti  oxidum, 
Ferri  pulvis. 
Ferri  subcarb. 

(other  salts.) 
Potas.  iodid. 
Camphor,  and  others. 
Difficult  to  combine,  except  by  Peculiar 
Treatment : — 
01.  tigli. 
01.  terebinth. 
01.  sabinse. 
Ferri  iodidum. 
Copaiba,  and  others. 


Good  Medicinal  Excipient. 

Extracts. 

Pil.  hydrarg. 

Pil.  copaibse. 

Pil.  ferri  carb. 

Terebinthina. 
With  Moisture  .— 

Pulv.  aloes. 

Pulv.  rhei. 

Pulv.  kino. 

Pulv.  acidi  tannici. 

Pulv.  opii. 

Pulv.  scillse. 

Bebeerinse,  sulph. 

Ferri  citi'as. 

Asafcetida,  and  others. 
With  Alcohol  and  Tinctures : — 

Guaiacum. 

Resinous  extracts, 
and  others. 
WithDiLH2S04: 

Quininse  sulph. 

Cinchoninse  sulph. 

CinchonidinEe  sulph. 

Quinidinse  sulph. 

Quinoidina. 


The  kind  of  Substa7ices  ada2:)ted  to  the  Pilular  Form. 

a.  All  those  suitable  to  the  form  of  powders  which  are  given  in  small 
doses. 

h.  The  gum  resins,  balsams,  and  turpentine. 

G.  Substances  the  operation  of  which  it  is  desirable  to  retard  ;  as  in  cer- 
tain aperient  and  alterative  pills. 

d.  Insoluble  substances,  which  are  too  heavy  to  give  conveniently  sus- 

pended in  liquids. 

e.  Very  disagreeable  and  fetid  substances. 
/.  The  vegetable  extracts. 
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The  kind  of  Substances  unsuited  to  the  Pilular  Form. 

a.  Those  which  operate  only  iu  doses  exceeding  15  or  20  grains,  or  too 

large  for  3  or  4  pills. 
6.  Deliquescent  salts,  and  those  containing  a  large  proportion  of  water, 

unless  this  be  suitably  absorbed  by  associated  dry  powder. 

c.  Bodies  of  such  consistence  as  to  requii-e  an  undue  proportion  of  ,dry 

or  viscid  material  to  make  a  mass,  except  such  as  have  a  very  small 
dose  ;  as  croton  oil, 

d.  Very  volatile  substances;  as  carbonate  of  ammonium,  except  with 

certain  precautions. 

e.  Those  which  are  prescribed  for  immediate  effect ;  as  emetics  and  dif- 

fusible stimulants. 
/.  Essential  oils,  in  quantity'  exceeding  half  a  drop  to  each  pill. 

GENERAL   REMARKS   UPON   THE   PREPARATION   OF   PILL   MASSES. 

Should  the  physician  indicate  the  excipient,  or  leave  it  optional  with 
the  apothecary  ?  In  answering  this,  we  necessarily  bring  into  vie\v  the 
therapeutical  relations  of  this  ingredient,  and  shall  find  that  it  may  be 
active  or  inert,  at  the  option  of  the  prcscriber. 

If  the  basis  be  rhuljarb  or  aloes,  or  a  similar  vegetable  powder,  a  mass 
can  be  readily  formed  by  moisture,  without  the  aid  of  any  adhesive 
material ;  if,  on  the  contrary,  it  be  a  metallic  salt,  or  an  unadhesive  vege- 
table powder,  it  requires  an  addition  to  give  it  the  form  of  a  mass ;  that 
addition  will  add  to  the  bulk  of  the  ingredients  })rescribed,  and  jjerhaps, 
if  the  dose  be  large,  will  make  the  pills  too  bulky ;  iu  this  case,  it  is 
important  that  the  physician  should  not  overlook  the  excipient,  which 
he  may  include  among  the  medicinal  ingredients,  or  make  due  allowance 
for,  in  api)ortioning  the  quantity  to  each  })ill. 

The  following  rule  for  prescribing  pills  will  obviate  the  disadvantage 
of  adding  to  the  size  by  the  use  of  inert  excipients :  When  the  basis  is 
an  unadhesive  material,  one  of  the  other  medicincd  ingredients  should  be 
an  extract  or  a  vegetable  powder,  'which  ivill  form  a  mass  by  moisture 
alone. 

After  the  materials  of  which  the  pills  are  directed  to  be  made  have 
been  weighed  out,  if  there  be  none  of  them  of  a  character  suitable  for  an 
excipient,  the  proper  choice  of  such  material  is  a  matter  of  importance ; 
this  should  be  of  such  a  nature  as  to  be  therapeutically  adajited  to  the 
remedy  as  well  as  suitable  for  rendering  the  mass  adhesive  without  add- 
ing too  much  bulk  to  the  pill ;  care  must  also  be  had  that  it  does  not 
produce  a  chemical  change.  Sugar,  syrup,  and  glucose  should  not  be 
used  in  combination  with  calomel  or  any  metallic  salts  that  are  readily 
deoxidized ;  glycerin  should  not  be  used  where  deliquescent  salts  enter 
into  combination,  as  the  pills  will  become  soft  and  flatten.  One  of  the 
most  generally  useful  excipients  is  glycerole  of  tragacanth,  made  by 
rubbing  ^  drachm  of  finely  powdered  white  tragacanth  with  a  fluidounce 
of  glycerin  to  a  smooth  paste,  and  permitting  it  to  stand  24  hours. 
Quinine,  cinchonine,  and  many  of  the  heavy  dry  powders  can  be  made 
into  pills  by  means  of  this  material  with  great  readiness. 

Soap,  which  is  employed  iu  the  officinal  pills  more  than  any  other 
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excipientj  is  well  adapted  to  combine  with  resinous  substances,  the  sol- 
ubility of  which  it  increases,  while  it  acts  as  an  antacid,  and  perhaps 
aperient.  It  has  been  suggested,  that  it  is  incompatible  with  opium, 
with  which  it  is  prescribed  in  the  officinal  pil.  opii,  as  the  alkali,  espe- 
cially when  present  in  excess,  tends  to  separate  the  morphine  from  its 
native  combination.  Camphor  is  well  combined  with  a  mixture  of 
soap  and  honey,  and  sometimes  with  an  inert  resin.  Pills  containing 
volatile  oils  as  a  predominating  ingredient,  or  even  in  a  moderate 
amount,  are  well  made  with  soap,  with  which  it  should  be  \A'orked  well 
before  the  remaining  materials  are  added. 

Syrwp  is  often  used  as  an  excipient,  which  adds  but  little  to  the  bulk 
of  a  pill  mass,  and  is  effectual  in  some  cases,  where  water  alone  would 
not  give  the  requisite  tenacity ;  it  does  not  answer  a  good  purpose,  how- 
ever, with  certain  metallic  salts,  which  dispose  the  mass  to  crumble. 

Honey,  molasses,  and  glucose,  uncrystallizable  forms  of  sugar,  are  well 
adapted  to  the  general  purposes  of  pill  making ;  masses  made  with  these 
are  not  so  liable  to  crumble,  and  possess  the  great  advantage  of  remain- 
ing moist  and  soluble  for  a  longer  period.  On  account  of  the  last- 
named  property,  honey  was  directed  in  the  officinal  recipe  for  sulphate 
of  quinine  pills.  Honey,  combined  with  tragacanth,  is  a  very  adhesive 
excipient  for  insoluble  powders.  Honey  which  has  been  evaporated  to 
one-half  its  bulk  is  much  better  than  before  it  is  so  treated. 

Gum-arabic  is  directed  to  be  added,  where  the  requisite  adhesiveness 
will  not  result  from  the  use  of  syrup  or  honey  alone ;  it  is  not  a  very 
good  excipient,  whether  added  in  the  form  of  powder  or  of  a  thick 
mucilage.  Pills  made  with  gum  are  apt  to  be  very  hard.  Tragacanth 
forms  a  less  hard  and  insoluble  mass  than  acacia.  The  former  officinal 
syrup  of  gum-arabic  was  made  with  a  special  view  to  use  in  making  pills. 

Alcohol  and  essential  oils,  by  softening  down  resinous  substances,  facil- 
itate their  incorporation  together  in  mass,  and,  being  held  by  these  with 
considerable  tenacity,  prevent  their  rapidly  becoming  too  hard.  Lactu- 
carium  may  be  brought  to  a  pilular  consistence  by  the  use  of  a  small 
proportion  of  chloroform,  which  rapidly  evaporates,  leaving  the  pills 
of  an  elegant  consistence.  Oil  of  turpentine  is  well  adaj)ted  to  soften- 
ing white  turpentine,  so  as  to  incorporate  it  with  other  ingredients,  as 
in  Otto's  emmenagogue  pills.  These  excipients  must,  however,  be 
added  with  care,  or  they  will  render  the  mass  too  soft. 

An  important  use  of  essential  oils  in  pills  is  to  prevent  mouldiness, 
and  the  disagreeable  odor  which  vegetable  powders  acquire  when 
moistened ;  they  should  be  added  in  very  small  proportion  for  this 
purpose,  as  they  interfere  with  the  adhesiveness  of  the  mass. 

Crumb  of  bread  furnishes  a  convenient  and  tenacious  vehicle  for 
substances  given  in  small  dose,  and  which  require  diluting,  rather  than 
combining  in  a  small  bulk. 

Confection  of  rose  is  adapted  to  similar  uses,  though  more  moist  and 
of  a  less  tough  consistence.  When  made  from  the  rosa  gallica,  it  is 
astringent,  and  adapted  to  combining  certain  vegetable  powders  belong- 
ing to  that  class ;  as  usually  met  with,  however,  it  contains  no  tannin, 
being  made  from  our  common  varieties  of  rose.  Confection  of  orange- 
peel,  and  aromatic  confection,  are  adapted  to  similar  uses. 
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In  the  process  of  making  pills,  tAvo  instruments  are  made  use  of,  both 
of  which  have  their  advantages,  viz.,  the  pill  tile,  a  flat  plate  of  wedge- 
wood  or  crockery,  glazed  well,  and  sometimes  marked  with  a  number  of 
equal  divisions  near  to  one  edge  ;  upon  this  plate  the  mass,  after  having 
been  properly  prepared,  is  rolled  out  to  the  required  number  of  pills  and 
divided  with  a  spatula.  When  but  few  pills  are  required,  and  these  quite 
small,  the  pill  tile  aust\'ers  a  very  good  purpose;  but  if  a  large  number 
of  moderate-sized  pills  are  wanted,  then  the  mass  is  better  made  in  a 
mortar  and  divided  in  the  pill  machine  as  shown  in  Figs.  220  and  221. 

Some  pharmacists  prefer  the  use  of  the  pill  tile  and  spatula  for  the 

Fig.  220. 


Fiff.  221. 


Pill  roller. 


lirass  |)ill  machine. 

whole  manipulation,  and  I  have  observed  that  some  of  the  most  suc- 
cessful pill  makere  avoid  the  use  of  the  mortar  almost  entirely ;  on  the 
other  hand  the  greater  force  imparted  to  trituration  by  the  convex  surface 
of  the  pestle  upon  the  concave  mortar,  and  the  facility  it  affords  in  thor- 
ouglily  powdering  and  mixing  the  ingredients,  seem  to  me  to  indicate 
the  superiority  of  this  old-fashioned  method  ;  the  force  of  early  training 
and  of  habit  in  this  as  in  most  other  cases  has  a  controlling  influence. 
In  using  the  pill  tile,  Fig.  222,  for  mixing  the  mass,  an  implement  is 


Fio'.  222. 


Fiu.  223. 


Fiff.  224. 
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Muller. 


Section  of  Brown's  pill  finisher. 


Graduated  pill  tile. 


required  which  will  facilitate  the  powdering  of  crystals,  dry  extractive, 
and  resinous  materials,  and  powders,  which  have  agglutinated.  Fig. 
22-3  shows  a  muller,  made  of  glass,  for  this  purpose ;  the  flat  bottom  sur- 
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face  is  ground  to  adapt  it  to  trituration  ;  it  is  not  used  in  forming  the 
mass,  but  is  well  suited  to  the  preparation  of  the  dry  materials. 

The  finishing  of  the  pills  cannot  always  be  accomplished  with  a  pill 
machine.  The  size  of  the  pill  must  be  such  as  to  form  a  sphere  exactly 
suited  to  the  grooves  of  the  machine,  if  no  other  means  are  used  to  com- 
plete the  work.  When  they  do  not  agree  in  size  with  the  machine,  then 
an  apparatus  called  the  pill  finisher,  shown  in  section.  Fig,  224,  is 
used.  It  consists  of  a  block  of  hard  wood,  with  a  level  surface,  the 
outer  edge  of  the  wood  projecting  beyond  the  surface  of  the  block,  so 
that  when  placed  upon  the  pills  they  will  be  confined,  and  yet  a  rotating 
motion  given  to  the  block  will  render  the  pills  smooth  and  spherical. 
For  pills  of  different  diameters,  finishers  of  difi'erent  size  are  required. 
To  meet  this  trouble  Mr.  A.  P.  Brown,  Ph,G,,  has  had  made  in 
metal  a  disk  which  is  surrounded  by  a  ring,  in  the  inside  of  which  is 
cut  a  fine-threaded  screw,  and  upon  the  edge  of  the  disk  is  a  similar 
screw  cut  which  fits  into  it ;  to  adapt  this  to  a  pill  of  large  size 
the  ring  is  screwed  down  so  as  to  remove  the  disk  to  a  greater  dis- 
tance from  the  edge  of  the  ring,  and  for  small  pills  the  ring  is  screwed 
back. 

The  exact  division  of  the  mass  into  any  given  number  of  pills  is  one 
of  the  first  things  to  be  considered  in  making  pills;  yet  it  has  often 
come  to  the  knowledge  of  the  editor  that  a  certain  weight  of  mass 
which  had  been  calculated  as  the  proper  quantity  for  a  given  number 
of  pills  was  weighed  off  and  cut  into  pills,  and  this  repeated  until  the 
whole  mass  was  consumed.  If  the  mass  was  for  a  large  number  of 
pills,  this  would  prove  quite  unsatisfactory,  as  the  loss  of  moisture  by 
drying  would  entail  the  loss  of  quite  a  number  of  pills.  The  proper 
method  is  to  choose  such  a  number  as  will  divide  the  entire  mass  into 
8  pieces,  each  of  which  should  be  divided  into  some  multiple  of  the 
same  number ;  by  this  method  the  loss  of  weight  is  distributed  equally 
through  the  entire  amount  of  material,  and  all  the  pills  contain  an  equal 
quantity  of  the  medicines  ordered. 

The  Officinal  Pill  Masses, 

These  may  be  described  in  this  place  as  preparations  well  adapted  to 
use  as  excipients,  though  very  frequently  prescribed  singly. 

In  the  sixth  decennial  revision  of  the  U.  8.  Pharmacopoeia,  a  very 
proper  change  was  made,  introducing  three  preparations  under  the 
heads  of  massa  copaiba,  massa  ferri  carbonatis,  and  massa  hydrargyri, 
in  place  of  pilula  copaibse,  pilula  ferri  carbonatis,  and  pilulse  hydrargyri. 
As  all  of  these  were  generally  kept  in  bulk  not  divided  into  pills,  it 
seems  eminently  improper  that  they  should  be  designated  as  either  pill 
or  pills. 

Syllabus  of  Masses. 

Massa  copaibse.     Copaiba,  94  parts,  magnesia,  6  parts.     Diuretic. 

Massa  ferri  carbonatis.     Ferri  sulph.,  100  parts,  sodii  carb.,  110  parts,  honey,  38  parts, 

sugar,  25  parts,  syrup  and  water.     Tonic,  etc. 
Massa  hydrargyri.     Mercury,  33  parts,  glycyrrhiza,  5  parts,  althfea,  25  parts,  glycerin, 

3  parts,  honey  of  rose,  34  parts.     Alterative. 
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WoEKixG  Formulas  feom  the  U.  S.  Phaemacopceia. 

Massa  CopaihcE,  U.  S.  P. 

Copaiba,  ninety-four  parts 94 

Magnesia,  recently  prepared,  six  parts 6 

To  make  one  hundred  parts 100 

Mix  them  intimately,  and  set  the  mixture  aside  until  it  concretes  into 
a  pilular  mass.  Should  the  mixture  not  concrete  in  8  or  10  hours,  a 
deficiency  of  water  in  the  copaiba  may  be  inferred,  and  the  difficulty 
may  be  obviated  in  subsequent  operations,  by  shaking  the  copaiba  with 
Jq  of  its  ^veight  of  water,  allowing  it  to  stand  until  all  the  uncombined 
water  has  subsided,  and  then  decanting  and  keeping  it  in  closed  bottles 
for  use. 

Cojjaiba  mass,  although  seldom  employed  as  a  vehicle,  is  not  uusuited 
to  this  ase ;  it  is  directed  to  be  made  by  incorporating  1  drachm  of  cal- 
cined magnesia  with  2  troyounces  of  copaiva,  a  recipe  by  which  it  is 
very  difficult  to  get  a  sufficiently  solid  mass.  The  copaiva  must  be 
thick  and  resiuoid,  and  the  magnesia  recently  calcined,  or  the  required 
thickening  will  not  occur.  The  introduction  of  some  vegetable  powder 
will  be  found  an  im])rovement.     The  dose  is  from  5  to  10  grains. 

Massa  Ferri  Carbonatis,  U.  S.  P.     {3Iass  of  Carbonate  of  Iron.) 
{Piliila  Ferri  Carbonatis^  Pharm.,  1870.) 

Sulphate  of  iron,  one  hundred  parts 100 

Carbonate  of  sodium,  one  hundred  and  ten  parts       .         .         .  110 

Clarified  honey,  thirty-eight  parts       ......  38 

Sugar,  in  coarse  powder,  twenty-five  parts          ....  25 

Syrup, 

Distilled  water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Dissolve  tlie  sulphate  of  iron  and  carbonate  of  sodium  separately, 
each,  in  200  parts  of  boiling  distilled  water,  and,  having  added  25  parts 
of  syrup  to  the  solution  of  the  iron  salt,  filter  both  solutions.  Mix 
them,  when  cold,  in  a  bottle  just  large  enough  to  hold  them,  or  add 
enough  distilled  water  to  fill  it;  close  the  bottle  accurately  with  a  stoj)per, 
and  set  it  aside  so  that  the  carbonate  of  iron  may  subside.  Pour  off  the 
supernatant  liquid,  and,  having  mixed  syrup  and  distilled  Avater  in  the 
proportion  of  1  part  of  syrup  to  16  j)arts  of  water,  wash  the  precipitate 
with  the  mixture  until  the  washings  no  longer  have  a  saline  taste. 
Drain  the  precipitate  on  a  flannel  cloth,  and  express  as  much  of  the 
water  as  possible.  Lastly,  mix  the  precipitate  immediately  with  the 
honey  and  sugar,  and,  by  means  of  a  water-bath,  evaporate  the  mixture, 
stirring  constantly,  until  it  is  reduced  to  100  parts. 

The  above  is  the  new  name  adopted  for  pilula  ferri  carbonatis,  and 
it  has  been  long  contended  that  the  term  pilula  should  be  applied  only 
to  a  pill  mass  of  the  size  proper  for  one  pill.  In  this  we  fully  agree ; 
to  secure  a  good  preparation  all  the  directions  must  be  carefully  com- 
plied with,  the  boiling  of  the  water  ]'emoving  both  air  and  carbonic  acid 
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tends  to  prevent  oxidation  of  the  iron,  so  also  using  a  bottle  just  large 
enough  to  hold  the  materials  when  mixed,  thus  excluding  the  air.  The 
usual  dose  is  10  to  20  grains. 

Vallette's  mass  is  a  very  mild  and  soluble  preparation  of  iron,  and 
may  be  taken  by  itself,  in  a  dose  of  from  10  to  30  grains,  or  may  Ije 
used  as  an  adjuvant  or  vehicle  to  other  medicinal  substances,  particularly 
dry  powders,  as  in  those  numerous  cases  where  iron,  in  small  doses,  is 
indicated  along  with  bitter  tonics.     (See  Preparations  of  Iron.) 

Massa  Hydrargyria  U.  S.  P. 

Mercury,  thirty-three  parts 33 

Glycyrrhiza,  in  No.  60  powder,  five  parts     .....  5 

Althsea,  in  No.  60  powder,  twenty-five  parts         .         .         .         .  25 

Glj^cerin,  three  parts     .........  3 

Honey  of  rose,  thirty-four  i^arts   .......  34 

Triturate  the  mercury  with  the  honey  of  rose  and  glycerin  until  it 
is  extinguished.  Then  gradually  add  the  glycyrrhiza  and  althaea,  and 
continue  the  trituration  until  the  globules  of  mercury  cease  to  be  visible 
imder  a  lens  magnifying  10  diameters. 

This  is  the  officinal  designation  of  the  preparation  commonly  called 
blue  mass,  which  was  directed  in  the  Pharmacopmia  (1870)  to  be  divided 
into  pills  of  3  grains  each ;  as  usually  kept  by  physicians  and  druggists 
in  an  undivided  state,  it  is  more  appropriately  called  massa  hydrargyria 
mercurial  mass,  as  above.  It  is  j)repared  by  drug  millers  and  chemical 
manufacturers  by  triturating  together,  in  appropriate  mechanical  con- 
trivances, mercury  with  glucose  until  the  mercury  is  extinguished,  then 
adding  the  remaining  -  ingredients  to  the  mercurial  mixture,  so  that  3 
parts  by  weight  of  the  mass  shall  contain  1  of  mercury,  thoroughly 
divided.  By  the  use  of  glucose  the  mercury  is  extinguished  much 
more  rapidly,  and  the  oxidization  which  is  likely  to  occur  from  the 
prolonged  exposure  of  the  metal  to  the  air  is  prevented  by  the  deoxi- 
dizing power  of  the  glucose. 

The  process  used  in  the  U.  S.  Army  Laboratory,  while  in  operation, 
and  elsewhere,  consists  of  the  rapid  and  continuous  shaking  of  the  mer- 
cury with  a  portion  of  honey  in  a  strong  bottle  till  it  is  extinguished, 
and  the  subsequent  incorjDoration  of  the  mixture  with  the  powdered 
rose  petals  and  liquorice-root.  The  shaking  is  done  by  securing  the 
bottle  upon  a  wooden  upright  frame  worked  by  the  steam-engine.  In 
a  few  hours  the  semifluid  mass  is  ready  to  mix  with  the  dry  powders, 
which  is  done  by  mixing  in  a  kettle  and  successively  passing  the  mass 
between  rollers,  frequently  folding  the  thin  sheets  together  till  they  are 
uniformly  mixed. 

Extemporaneous  Blue  Mass.     (T.  Weaver.) 

Take  of  Mercury ^j. 

Powdered  liquorice-root        ......  3iij. 

Rose  leaves,  very  finely  powdered        .         .         .         .  5vj. 

Glucose 5vij. 

Triturate  the  glucose,  liquorice-root,  and  mercury  rapidly  together 
for  3  minutes,  or  until  all  the  globules  of  mercury  disappear,  then  add 
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the  rose  leaves,  and  work  the  whole  into  a  uniform  mass ;  if  it  is  too 
stiff,  moisten  with  a  little  water.  % 

Powdered  Blue  Mass. 

Take  of  Mercury 5J. 

Powdered  liquorice-root 5J. 

Very  finely  powdered  rose  leaves         ....  Syj. 

Simple  syrup I'Sij. 

Triturate  the  mercury,  ^  of  the  powdered  liquorice-root,  and  the 
simple  syrup  rapidly  together  for  3  minutes,  or  until  the  globules  dis- 
appear, and  then  incorporate  the  powdered  rose  leaves  and  the  remainder 
of  the  powdered  liquorice-root,  and  spread  the  whole  out  to  dry  in  a 
warm  place.     Reduce  this  to  powder. 

From  specimens  of  blue  mass  which  have  been  dried  at  a  moderate 
heat,  a  very  convenient  powder  may  be  prepared,  which  is  well  suited 
for  conversion  into  the  pilular  form  and  into  compound  powders. 

Blue  mass  is,  perhaps,  the  most  popular,  as  it  is  the  mildest  form  of 
mercurial  preparation ;  it  is  well  adapted  to  use  in  pill  or  powder,  either 
combined,  as  in  several  prescriptions  which  follow,  or  singly,  in  doses 
of  from  1  to  10  grains. 

Blue  mass,  when  designed  to  act  on  the  liver  without  producing  a 
cathartic  effect,  may  be  combined  with  opium  or  a  pure  astringent.  It 
is  frecjuently,  however,  combined  with  vegetable  cathartics  to  increase 
its  tendency  to  operate  on  the  bowels.  Perhaps  a  majority  of  the  mild 
cathartic  pills,  prescribed  by  practitioners  and  those  sold  as  universal 
remedies,  contain  this  useful  ingredient ;  and,  in  fact,  blue  pills  are  very 
commonly  known  and  taken  by  those  who  prescribe  for  themselves  for 
what  is  popularly  known  as  "  biliousness,"  and  various  forms  of  liver 
complaint. 

Syllabus  of  Fills.     U.  S.  Pharmacopceia. 

Pill  aloes.     Pulv.  aloes,  soap,  each,  2  gre. 

Pill  aloes  et  asafcetidse.     Pulv.  aloes,  asatbetida,  soap,  each,  1^  grs. 

Pill  aloes  et  ferri.     Pulv.  aloes,  1  gr.,  dried  sulph.  iron,  1  gr.,  aromatic  powder,  1  gr,, 

confect.  rosfe,  q.  s. 
Pill  aloes  et  mastiches.     Purif.  aloes,  2  gre.,  mastic,  ^  gr.,  red  rose,  2  gr. 
Pill  aloes  et  myrrh.     Purif.  aloes,  2  grs.,  myrrh,  1  gr.,  aromatic  powder,  2  gr.,  syrup,  q.  s. 
Pill  antimonii  compositse.     Sulphurated  antimony,  o  gr.,  calomel,  h  gr.,  guaiac,  1  gr., 

muc.  tragacanth,  q.  s. 
Pill  asafoetidte.     Asafoetida,  3  grs.,  soap,  1  gr. 
Pill  catharticse  compositse.     Comp.  ext.  colocynth,  1.3  grs.,  abst.  of  jalap,  1  gr.,  calomel, 

1  gr.,  gambogia,  .25  grs. 
Pill  feri-i  compositse.     Myrrh,  1.5  grs.,  carbonate  of  sodium,  .75  grs.,  sulphate  of  iron, 

.75  grs.,  syrup,  q.  s. 
Pill  ferri  iodidi.     Reduced  iron,  .6  grs.,  iodine,  .8  grs.,  liquorice  powdered,  .5  grs.,  sugar, 

powdered.  .5  grs.,  ext.  of  liquorice,  powdered,  .12  grs.,  acacise,  powdered,  .12  grs., 

water,  bals.  tolu,  ether,  each,  q.  s. 
Pill  galbani  compositte.     Galbanum,  1.5  grs.,  myrrh,  1.5  grs.,  asafoetida,  .5  grs.,  syrup, 

.^-  ^-       ..  ,  . 

Pilulae  opii.     Powdered  opium,  1  gr.,  soap  in  finest  powder,  I  gr. 

Pilulse  phosphori.     Phosphorus,  .01  gr.,  althaea,  .80  grs.,  acacia,  .20  grs.,  glycerin,  .40 

grs.,  water,  .20,  chloroform,  tolu,  and  ether,  q.  s. 
Pilulse  rhei.     Ehubarb,  3  grs.,  soap,  1  gr. 
Pilulse  rhei  compositse.     Rhubarb,  2  grs.,  purified  aloes,  1.5  grs.,  myrrh,  1  gr.,  oil 

menth.  pip.,  .1  gr. 


woeking   formulas.  » 

"Working  Formulas  from  the  Ppiarmacopceia. 
Pihdce  Aloes,  U.  S.  P.    {PUls  of  Aloes.) 

Grains.  Grammes. 

Purified  aloes,  in  fine  powder,  two  hundred  grains    .         200      13.00 
Soap,  in  fine  powder,  two  hundred  grains  .         .         .        200      13.00 


400      26.00 
To  make  one  hundred  pills 100 

Beat  them  together  with  water  so  as  to  form  a  mass^  and  divide  it  into 
100  pills. 

Pilalce  Aloes  et  Asafoiiidce^JJ.  S.  P.     {Pills  of  Aloes  and  Asafetida.) 

Grains.  Grammes. 

Purified  aloes,  in  fine  powder,  four  hundred  grains    .         400  26.00 

Asafetida,  four  hundred  grains 400  26.00 

Soap,  in  fine  powder,  four  hundred  grains  .         .         .         400  26.00 


To  make  three  hundred  pills        ....  300 

Beat  them  together  with  water  so  as  to  form  a  mass,  aud  divide  it  into 
300  pills. 

Pilid(E  Aloes  et  Ferri,  U.  S.  P.     {PUls  of  Aloes  and  Iron.) 

Grains.  Grammes. 

Purified  aloes,  in  fine  powder,  one  hundred  grains     .         100  6.50 

Dried  sulphate  of  iron,  one  hundred  grains        .         .         100  6.50 

Aromatic  powder,  one  hundred  grains        .         .         .         100  6.50 
Confection  of  rose,  a  sufficient  quantity 


300      19.50 
To  make  one  hundred  pills 100 

Beat  the  powders  together  with  confection  of  rose  so  as  to  form  a  mass, 
and  divide  it  into  100  pills. 

Pdulce  Aloes  et  Mastiches,  U.  S.  P.     {Pills  of  Aloes  and  Mastic.) 

Grains.  Grammes. 

Purified  aloes,  in  fine  powder,  two  hundred  grains     .         200  13.00 

Mastic,  in  fine  jDOwder,  fifty  grains      ....           50  3.25 

Eed  rose,  in  fine  powder,  fifty  grains  ....          50  3.25 


300       19.50 
To  make  one  hundred  pills 100 

Beat  them  together  with  water  so  as  to  form  a  mass,  and  divide  it  into 
100  pills. 

Pilulm  Aloes  et  Myrrlm^  U.  S.  P.     {Pills  of  Aloes  and  Myrrh) 

Grains.  Grammes. 

Purified  aloes,  in  fine  powder,  two  hundred  grains     .         200  13.00 

Myrrh,  in  fine  powder,  one  hundred  grains         .         .         100  6.50 

Aromatic  powder,  fifty  grains      .....           50  3.25 
Syrup,  a  sufficient  quantity 

350      22.75 
To  make  one  hundred  pills  .....  100 

Beat  them  together  so  as  to  form  a  mass,  and  divide  it  into  100  pills. 

57 


Grains. 

Grammes. 

50 

3.25 

50 

3.25 

100 

6.50 

200 

13.00 

100 
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Filulce  Antimonii  Compositce,  U.  S.  P.     ( Compound  Fills  of  Antimony.) 

(Plummer's  Fills.) 

Sulphurated  antimony,  fifty  grains     . 
Mild  chloride  of  mercury,  fifty  grains 
Guaiac,  in  fine  powder,  one  hundred  grains 
Mucilage  of  tragacanth,  a  suflS.cient  quantity 

To  make  one  hundred  pills  .... 

Mix  the  powders,  beat  them  together  with  mueilage  of  tragacanth  so 
as  to  form  a  mass,  and  divide  it  into  100  pills. 

Dose,  1  to  2  pills,  twice  a  day,  as  a  powerful  alterative. 


Filulce  Asafcetidce,  U.  S.  P.     {Fills  of  Asafetida.) 

Grains.    Grammes. 

Asafetida,  three  hundred  grains 300      19.50 

Soap,  in  fine  powder,  one  hundred  grains  .         .         .         100        6.50 

400      26.00 
To  make  one  hundred  joills 100 

Beat  them  together  with  water  so  as  to  form  a  mass,  and  divide  it  into 
100  pills. 

Filulce  Catharticce  Compositce^  U.  S.  P.      [Compound  Cathartic  Fills.) 

Grains.    Grammes. 
Compound  extract  of  colocynth,  one  hundred  and 


thirty  grains 
Abstract  of  jalap,  one  hundred  grains 
Mild  chloride  of  mercury,  one  hundred  grains 
Gamboge,  in  fine  powder,  twenty-five  grains 


To  make  one  hundred  pills  . 


130 

8.40 

100 

6.50 

100 

6.50 

25 

1.60 

355 

23.00 

100 

Mix  the  powders  intimately ;  then  ^vith  water  form  a  mass,  and  divide 
it  into  100  pills. 

FilidcB  Ferri  Compositce,  U.  S.  P.     ( Compound  Fills  of  Iron.) 

Myrrh,  in  fine  powder,  one  hundred  and  fifty  grains 
Carbonate  of  sodium,  seventy-five  grains  . 
Sulphate  of  iron,  seventy-five  grains 
Syrup,  a  sufficient  quantitj^ 

To  make  one  hundred  pills  .... 

Rub  the  myrrh,  fii'st  with  the  carbonate  of  sodium,  and  afterward 
with  the  sulphate  of  iron,  until  they  are  thoroughly  mixed ;  then  beat 
them  with  syrup  so  as  to  form  a  mass,  and  divide  it  into  100  pills. 


Grains. 

Grammes. 

150 

9.75 

75 

4.85 

75 

4.85 

300 

19.45 

100 

Grains. 

Grammes. 

60 

4.(10 

80 

5.20 

50 

3.25 

50 

3.25 

12 

0.75 

12 

0.75 

264 

17.20 

100 
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Pilulce  Ferri  lodidi,  U.  S.  P.     [Pills  of  Iodide  of  Iron.) 

Reduced  iron,  sixty  grains 

Iodine,  eighty  grains 

Glycyrrhiza,  in  No.  60  powder,  fifty  grains     . 

Sugar,  in  fine  powder,  fifty  grains    .... 

Extract  of  glycyrrhiza,  in  fine  powder,  twelve  grains 

Acacia,  in  fine  powder,  twelve  grains 

Water, 

Balsam  of  tolu, 

Stronger  ether,  each,  a  suflacient  quantity 

To  make  one  hundred  pills       .... 

To  the  reduced  iron,  contained  in  a  porcelain  capsule,  add  about  120 
grains,  or  about  8  grammes  of  water,  and  gradually  add  the  iodine,  con- 
stantly triturating,  until  the  mixture  ceases  to  have  a  reddish  tint.  Then 
add  the  remaining  powders,  previously  mixed,  and  evaporate  the  excess. 
of  moisture,  on  the  water-bath,  constantly  stirring,  until  the  mass  has 
acquired  a  pilular  consistence.     Lastly,  divide  it  into  100  pills. 

Dissolve  1  part  of  balsam  of  tolu  in  1  part  of  stronger  ether,  shake 
the  pills  with  a  sufficient  quantity  of  this  solution  until  they  are  uniformly 
coated,  and  put  them  on  a  plate  to  dry,  occasionally  stirring  them  until 
the  drying  is  completed. 

Keep  the  pills  in  a  well-stopped  bottle. 

Pills  of  iodide  of  iron  should  be  devoid  of  the  smell  of  iodine,  and 
distilled  water,  rubbed  with  them  and  filtered,  should  not  impart  more 
than  a  light-blue  tint  to  gelatinized  starch  (absence  of  more  than  traces 
of  free  iodine). 

Permanent  Iodide  of  Iron  Pills. 

(Extemporaneous  process  of  I.  Coddington.) 

Take  of  Iodine 50  grains. 

Iron,  reduced  by  hydrogen       .         .         .         .  25      " 

Water 30  minims. 

Althaea  powder 60  grs.  or  q.  s. 

Triturate  the  iodine  in  the  water,  and  add  the  iron  gradually ;  when 
the  color  becomes  a  dark  gray,  and  there  ceases  to  be  any  indication  of 
free  iodine  to  starch  water,  add  the  althaea  powder,  taking  care  not  to 
make  the  mass  too  stiff.  Then  roll  it  into  60  pills  containing  1  grain 
of  iodide  of  iron,  each,  with  an  excess  of  iron. 

Iodine  and  iron  may  be  combined  in  melted  cocoa  butter,  which 
should  be  kept  melted  till  the  union  is  complete,  and  then  made  into 
pills,  coated  with  sugar  or  some  vegetable  powder. 

Compound  Pills  of  Iodide  of  Iron. 

(Prescribed  by  Dr.  Buckler,  of  Baltimore.) 

Each  Pill. 

Take  of  Iodide  of  potassium 5ij         2  grains. 

Iodide  of  iron 5j  1  grain. 

Iodine gr- vj     ^     " 

Extract  of  conium 3j  1       " 
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Triturate  the  iodide  of  potassium,  iodide  of  iron,  and  iodine  together 
with  a  few  drops  of  water  to  the  consistence  of  a  soft  paste ;  then  add 
powdered  gum-arabic  in  the  proportion  of  half  a  grain  to  each  pill,  and 
rub  into  a  smooth  jjaste.  Incorporate  with  the  whole  extract  of  conium, 
and  make  into  a  soft  mass,  with  a  mixture  of  equal  parts  of  finely- 
powdered  elm  bark  and  liquorice-root.     Then  divide  into  60  pills. 

PiMce  Galbani  Composite,  U.  S.  P.     {Compound  Pills  of 
Galbamim.) 

Grains.  Grammes. 

Galbanum,  one  hundred  and  fifty  grains      .        .        .      150  9.75 

Myrrh,  one  hundred  and  fifty  grains     ....       150  9.75 

Asafetida,  fifty  grains 50  3.25 

Syrup,  a  sufiicient  quantity 

350      22.75 
To  make  one  hundred  pills 100 

Beat  them  together  so  as  to  form  a  mass,  and  divide  it  into  100  pills.         ■ 
Piluloe  Ojni,  U.  S.  P.     {Pills  of  Opium.) 

Grains.    Grammes.  H 

Powdered  opium,  one  hundred  grains  ....      100        6.50  ■ 

Soap,  in  fine  powder,  twenty-five  grains       ...        25        1.62 

125        8.12 
To  make  one  hundred  pills 100 

Beat  them  together  with  water  so  as  to  form  a  mass,  and  divide  it 
into  100  pills. 

The  soap  is  used  in  this  j)rcparation  to  prevent  the  pills  from  be- 
coming unduly  hard,  and  consequently  insoluble,  when  taken  into  the 
stomach. 

During  the  past  ten  years  the  use  of  phosphorus  as  a  nerve  and  brain 
stinudaut  has  greatly  increased  ;  indeed,  excepting  the  compound  cathartic 
pills  and  one  or  two  others,  there  is  no  pill  that  is  more  popular ;  they 
have  been  recommended  to  restore  the  system  when  reduced  by  excessive 
sexual  indulgence ;  many  combinations  have  been  published  by  the  dif- 
ferent wholesale  vendors  of  these  articles,  and  the  following  formula  has 
been  made  officinal  to  meet  this  demand. 

Pilulce  Phosphori,  U.  S.  P.     {Pills  of  Phosphorus.) 

Grains.  Graitimes. 

Phosphorus,  one  grain 1  0.06 

Altha?a,  in  No.  60  powder,  eighty  grains        ...        80  5.20 

Acacia,  in  fine  powder,  twenty  grains   ....        20  1.30 

Glycerin,  forty  grains 40  2.60 

Water,  twenty  grains 20  1.30 

Purified  chloroform,  fifty  grains 50  3.20 

Balsam  of  tolu, 

Stronger  ether,  each,  a  sufficient  quantity 

To  make  one  hundred  pills 100 

Dissolve  the  phosphorus  in  the  chloroform,  in  a  test-tube.  Mix  the 
althaea  and  the  acacia,  in  a  mortar,  with  the  pestle,  add  the  solution  of 
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phosphorus,  then  the  glycerin  and  the  water,  and  quickly  form  a  mass, 
to  be  divided  into  100  pills. 

Dissolve  1  part  of  balsam  of  tolu  in  1  part  of  stronger  ether,  shake 
the  pills  with  a  sufficient  quantity  of  the  solution  until  they  are  uni- 
formly coated,  and  put  them  on  a  plate  to  dry,  occasionally  stuTing  until 
the  drying  is  completed. 

Keep  the  pills  in  a  well-stopped  bottle. 

Pilulm  Bkei,  U.  S.  P.     {Pills  of  Rhubarb.) 

Grains.    Grammes. 
Ehubarb,  in  fine  powder,  three  hundred  grains   .        .      300      19.50 
Soap,  in  fine  powder,  one  hundred  grains     .        .        .      100        6.50 

460      29.90 
To  make  one  hundred  pills 100 

Beat  them  together  with  water  so  as  to  form  a  mass,  and  divide  it 
into  100  pills. 

Pilulm  Rhei  Compositor,  U.  S.  P.     ( Compound  Pills  of  Rhubarb.) 

Grains.  Grammes. 

Rhubarb,  in  No.  60  powder,  two  hundred  grains  .        .      200  13.00 
Purified  aloes,  in  fine  powder,  one  hundred  and  fifty 

grains 150  9.75 

Myrrh,  in  fine  powder,  one  hundred  grains  .        .        .      100  6.50 

Oil  of  peppermint,  ten  grains 10  .65 

460      29.90 
To  make  one  hundred  pills 100 

Beat  them  together  with  water  so  as  to  Ibrm  a  mass,  and  divide  it 
into  100  pills. 

Unofficinal  Pills. 

Lartique's  Gout  Pills. 

Take  of  Extracti  colocjmthidis  compositi   . 
Extract!  colchici  acetici . 
Extracti  digitahs     .... 

Misce,  fiat  mass,  in  pilulas  xxiv  dividenda.     Take  2  for  a  dose. 

This  is  the  common  recipe  in  Philadelphia ;  according  to  Wittstein 
each  of  the  French  Lartique's  pills  contains  2  grains  of  powdered  col- 
chicum  seed. 

Becquerel's  Gout  Pills. 

Each  pill. 
Take  of  Sulphate  of  quinine  ....     2  drachms     2^  grains. 
Extract  of  digitalis    .         .         .         .15  grains         -^  grain. 
Powdered  colchicum  seed         .        .    2  scruples       f      " 

Mix,  and  divide  into  50  pills.     Dose,  1  to  3  pills  for  several  days. 
These  pills  are  stated  to  have  removed  attacks  of  acute  gout  in  7  or 
8  hours. 


Each. 

5iss,  gr.  vj 

grs.  4. 

gr.  X 

gr.  |. 

gr.  V 

gr.  i- 
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Pil.  Colehici  c.  Hydrarg.     (King's  College,  London.) 

Each. 
Take  of  Acet.  ext.  colchicum     .        .        .        .24  grains    2  gi-ains. 
Mercurial  mass      .        .        .        .        .    36       "        3       " 

Mix.     Make  12  pills. 

Dr.  Chapman's  Dinner  Pills. 

Reduced.         Each. 

Take  of  Powdered  aloes  ....  I2  grains. 

Powdered  mastich,  each    .        .  3ij  gr-  xviij  11       " 

Powdered  ipecac        .        .        .  9iv  gr.  xij  1    grain. 

Oil  of  caraway    ....  ^xij  i^ij  Trace. 

Mix,  and  make  into  mass  with  water,  and  divide  into  80  pills.  (Re- 
duced quantity,  12  pills.) 

These  pills  are  much  used  in  habitual  costiveness ;  the  presence  of 
the  mastich  protracts  the  solvent  action  of  the  fluids  upon  the  aloes,  so 
that  one  pill,  which  is  a  dose,  taken  before  dinner,  will  produce  a  gentle 
operation  the  next  morning. 

Dr.  MitclielVs  Aperient  Pills. 

Each. 

Take  of  Puh^eris  aloes gr.  xij  1  grain. 

Pulveris  rhei gr.  xxiv         2  grains. 

Hj'drarg.  chlor.  mit gr.  ij  ^  grain. 

Antini.  et  potas.  tart gr.  j  -^  grain. 

Misce,  fiant  pilulae  No.  xij. 

One  acts  as  an  aperient,  2  or  3  as  a  cathartic. 

Tonic  Laxative.     (Dr.  C.  H.  Thomas.) 

Take  of  Purified  aloes 12  grains. 

Dried  sulphate  iron 12      " 

Extractum  hyoscyamus,  alcoholic        .         .         .       3      " 

Extractum  nux  vomica 3      " 

Oleum  resini  capsicum 2      " 

M. — Ft.  mass  div,  in  pill  No.  xij. 

Pills  for  Habitual  Costiveness.     (Dr.  E.  Cutter,  Woburn,  Mass.) 

Take  of  Pulv.  ipecacuanha gr.  x. 

Hydrarg.  chlor.  mit gr.  iij. 

Ext.  taraxaci ^ij. 

Misce. — Ft.  pilulte  No.  xxx. 

Dose,  one  three  times  a  day.  A  mild  and  effectual  remedy  for  a  very 
common  symptom. 


Pills  of  Colocynth  and  Hyoscyamus.     (Middlesex  Hospital,  London.) 

Take  of  Extracti  colocynthidis  composil 
Extracti  hyoscyami 

M. — Ft.  pilulse  X.     Dose,  1  to  3  pills. 


Each. 

Take  of  Extracti  colocynthidis  compositse        .     3ss  3  grains. 

Extracti  hyoscyami        •         •         •         •     9j  2      " 


Each. 

gr. 

ij 

i  grain. 

gr. 

XVllj 

3  grains. 

gr. 

iv 

f  grain. 

(E.  Parrish.) 

Each. 

•  gr.  V 

•  gr.  ij 

.     gr.  XXX 
.     gr.  XX 

i  grain. 
1       " 

•     gr-  ij 

.     Suificient, 
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Tonic  Pills  of  Podophyllin. 

Take  of  Podophyllin    ...... 

Powd.  rhubarb        ..... 

Powd.  capsicum 

Mix,  and  make  into  6  pills.     Dose,  1  to  2. 

To  produce  ptyalism  podophyllin  should  be  combined  with  opium  in 
small  doses  frequently  and  continuously. 

Modified  Cathartic  Pills. 

Take  of  Gamboge,  in  powder    . 
Podophyllin,  in  powder 
Aloes,  in  powder  . 
Calomel         .        .         .        . 
Ginger,  in  powder, 
Capsicum,  in  powder,  each  . 
Fluid  extract  of  podophyllum 

Mix  the  dry  powders,  and  triturate  with  the  fluid  extract  into  a 
pilular  mass ;  divide  this  into  20  pills. 

The  object  of  this  formula,  prepared  for  a  physician  in  the  West,  is 
to  furnish  an  Antibilous  pill  the  ingredients  of  which  are  readily  obtain- 
able, genuine,  and  of  good  quality.  The  difficulties  met  with  by  prac- 
titioners, in  procuring  the  costly  extracts  of  colocynth  and  of  jalap  of 
standard  quality,  have  led  to  inquiries  for  a  modified  formula  with 
cheap  and  common  materials. 

Pills  of  Aloin  and  Podophyllin. 

Each. 

Take  of  Aloin gr.  xxiv      1  grain. 

Podophyllin gr.  xij  J      " 

Oleoresin  of  ginger       ....     Tt\,iv  ^  minim. 

Triturate  the  solid  ingredients  into  a  uniform  powder,  add  the  oleo- 
resin or  piperoid  of  ginger,  make  a  mass,  and  divide  into  24  pills. 
Dose,  from  1  to  3. 

Pills  of  Croton  Oil. 

Each. 

Take  of  Croton  oil rr\,iv  n[| 

Crumb  of  bread gr.  xvj        gr.  j. 

Make  into  16  pills. 

Croton  oil  and  castor  oil  are  both  capable  of  forming  soaps  with 
caustic  soda,  which,  being  purified  by  solution  in  alcohol,  and  solidified 
in  moulds,  are  eligible  cathartic  preparations. 

Pilulce  Scillce  Compositce. 

Eeduced.  Each. 

Take  of  Squill,  in  fine  powder      .        .     3j  gr.  vj  ^  grain. 

Ginger,  in  fine  powder    .        .     .^ij  gr.  xij  1      " 

Ammoniac,  in  fine  powder     .     3ij  gr.  xij  1      " 

Soap,  in  fine  powder       .        .     3iij         gr.  xviij  1^    " 

Syrup,  a  sufficient  quantity.  q.  s. 
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Mix  the  powders,  then  beat  them  with  the  syrup  so  as  to  form  a 
pilular  mass,  to  be  divided  into  120  pills.  (12  pills  for  the  reduced 
quantity.) 

Soap  and  syrup  seem  a  poor  kind  of  mixtm'e,  especially  as  either 
would  be  a  sufficient  excipient  without  the  other ;  the  pills  are  so  large 
that  the  syrup  is  not  only  unnecessary,  but  renders  the  jjill  larger  than 
if  made  with  water. 

Pills  of  Tannic  Acid. 

Take  of  Tannic  acid grs.  xij. 

Confection  of  rose grs.  vj. 

Make  a  mass,  and  divide  into  12  pills.     Dose,  1  every  2  hours. 

Pills  of  Acetate  of  Lead.     (Univorsity  College,  London.) 

Take  of  Acetate  of  lead grs.  vj. 

Muriate  of  morphine     ......     grs.  iij. 

Extract  of  hyoscyamus grs.  xxiv. 

Mix,  make  into  12  pills. 

Pills  of  Quinine  Sulphate. 

Take  of  Sulphate  of  quinine     ......     grs.  xlviij. 

Powdered  gum-aral)ic  ......     grs.  viij. 

Clarified  honey q.  s. 

Mix  the  quinine  and  gum-arabic  together,  add  the  honey,  and  beat 
into  a  mass,  which  is  to  be  divided  into  48  pills.  Glucose  is  an  ex- 
cellent ex(;ipient  for  quiuine,  which  yields  a  firm  mass,  that  dissolves 
readily  when  brought  in  contact  with  moisture. 

These  pills  are  less  used  than  formerly  for  the  full  antiperiodic  effect 
of  the  sulphate  of  quinine,  as  it  is  now  customary  to  give  large  doses, 
less  frequently  repeated,  and  pills  of  this  amount  of  quinine  are  found 
less  convenient  than  pills  or  powders,  of  3,  4,  or  5  grains  each. 

Sulphate  of  quinine  may  be  made  into  pills  by  the  following  process, 
which  has  been  called  Parrish's.  (See  paper  by  the  author  in  the  Ame7\ 
Jour.  Phaim.,  vol.  xxv.,  p.  291.) 

Pills  of  the  Soluble  S^dphate  of  Quinine. 

Each. 
Take  of  Sulphate  of  quinine  .         .         .         -9.)  grs.  v. 

Aromatic  sulphuric  acid  .         .         .     Tt\,xij  ^iij- 

Drop  the  acid  upon  the  sulphate  on  a  tile  or  slab,  and  triturate  with 
a  spatula  until  it  thickens  and  assumes  a  pilular  consistence,  then  divide 
into  4  pills. 

Persons  not  accustomed  to  this  process  sometimes  allow  the  sulphate 
to  become  too  dry  and  unadhesive  to  mould  into  pills.  This  is  from 
not  seizing  the  proper  moment  just  as  the  mass  has  ceased  to  be  too 
soft,  and  before  it  becomes  dry ;  it  is  then  quite  plastic,  and  becomes 
particularly  so  by  contact  with  the  warmth  and  moisture  of  the  thumb 
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and  fingers.  A  drop  of  syrnp  or  lioney,  which  should  always  be  at 
hand  on  the  counter,  by  being  added  at  the  proper  moment,  will  prevent 
this  hardening. 

The  5-grain  quinine  jiill  made  in  this  way  is  not  larger  than  many 
pills  in  common  use ;  soluble  quinine  pills  may  be  conveniently  made 
of  2,  3,  4,  or  5  grains. 

The  large  number  of  combinations  in  which  sulphate  of  quinine  is 
associated  with  other  remedies  cannot  be  here  noticed ;  to  some  of  these, 
as  in  combining  the  other  alkaloids  with  it,  the  elixir  of  vitriol  process 
is  well  adapted;  in  other  cases  it  is  inadmissible.  If  an  extract  in 
small  quantity,  or  a  vegetable  powder,  is  to  be  added  to  the  mass,  it 
should  be  incorporated  with  the  quinine  salt,  when  by  trituration  on  the 
slab  it  begins  to  thicken  into  a  paste. 

Sulphate  of  quinine  will  make  a  very  good  pill  mass  by  using  ^  of  a 
grain  of  tartaric  acid  to  each  grain  of  the  quinine  salt. 

Pills  of  Sulphate  of  Ginchonine. 

Each. 
Take  of  Sulphate  of  cinchonine     .         .         -93  g^^-j- 

Powdered  tragacanth         .         .         .     grs.  ij  gr.  y'^. 

Triturate  together,  and  add  sufficient  honey  to  make  a  mass,  which 
divide  into  20  pills ;  these  pills  are  esteemed  about  equal  to  those  of 
sulphate  of  quinine  in  most  cases. 

Pills  of  Sulphate  of  Quinidine. 

Each. 

Take  of  Sulphate  of  quinidine       .         .         •     9j  gi"-j- 

Powdered  tragacanth         .         .         .     grs.  ij  gr.  ^. 

Triturate  together,  and  add  honey  sufficient  to  make  a  mass,  which 
divide  into  20  pills.  These  are  esteemed  about  equal  to  sulphate  of 
quinine  pills  of  the  same  proportion. 

Pills  of  Ghinoidine. 

Each. 

Take  of  Ghinoidine 5j  3  grains. 

Aromatic  sulphuric  acid  .         .         .     tt\^v  or  q.  s.      trace. 

Soften  the  chinoidine  with  the  acid  in  a  mortar,  and  divide  into  20 
pills.  Each  pill  is  esteemed  about  equal  to  a  1-grain  quinine  pill; 
acetic  acid  may  be  used  in  place  of  the  aromatic  sulphuric  with  great 
advantage. 

Pills  of  Proto-  Carbonate  of  Iron  and  Quinine. 

Each. 
Take  of  Sulphate  of  quinine  .         .         .         .     9j  1  grain. 

Pill  mass  of  carbonate  of  iron  .     3j  3  grains. 

Mix,  and  make  into  20  pills.     Dose,  one  2  or  3  times  a  day. 
In  this  class  of  prescription,  designed  for  anaemic  conditions,  the 
sulphates  of  cinchonine  and  quinidine,  and  of  bebeerine,  may  generally 
be  substituted  for  that  of  quinine  without  disadvantage. 
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Pills  of  Quevenne's  Iron. 

Each. 

Take  of  Eeduced  iron grs.  CC  2  grains. 

Manna  and  glucose,  each  .         .     grs.  Ix  f  grain. 

Triturate  into  a  mass,  and  divide  into  100  pills. 

Manna  is  an  excellent  excipient  for  ferrum  redactum,  and  will 
answer  in  less  proportion,  if  very  small  pills  are  desired ;  Avben  not 
at  hand,  it  may  be  superseded  by  honey  and  a  little  gum-arabic  or 
tragacanth. 

In  a  number  of  cases  it  will  be  desirable  to  introduce  adjuvants, 
which  may  be  in  the  form  of  extract.  Extracts  of  conium,  of  aconite, 
cinchona,  nux  vomica,  and  quassia  are  favorite  adjuvants  with  Que- 
venne's iron. 

Dr.  MitchelVs  Tonic  Pills. 

Each. 
Take  of  Extract  of  quassia        ....        gr.  xxxvj        3  grs. 
Extract  of  conium        ....  J  gr. 

Subcarbonate  of  iron,  of  eacli    .        .        gr.  iij  \  gr. 

Make  into  a  mass  with  a  few  drops  of  solution  of  arsenite  of  potas- 
sium (if  required) ;  then  divide  into  12  pills.  Dose,  a  pill  2  or  3  times 
daily. 

Tonic  and  Aromatic  Pills.     (Dr.  Parrish,  Sr.) 

Take  of  Suli:)hate  of  quinine  . 
Powdered  capsicum  . 
Mace    .        .  ... 

Powdered  cloves 
Carbonate  of  ammonium,  each 
Oil  of  caraway    .... 
Confection  of  rose 

Form  a  uniform  tenacious  mass,  and  divide  into  24  pills. 

Pills  used  in  Obstinate  Intermittents.     (Dr.  Chapman.) 

Each. 

Take  of  Sulphate  of  copper    .        .        .        .        gr.  iij  \  gr. 

Powdered  opium        .        .        .        .        gr.  iv  |  gr. 

Powdered  gum-arabic        .        .        .        gr.  viij  f  gr. 

Syrup Sufficient. 

Make  a  mass,  and  divide  into  12  pills.     Dose,  one  every  3  hours. 
Pills  of  Camphor  and  Opium. 

Each. 

Take  of  Camphor gr.  xxiv  gr.  2. 

Powdered  opium gr-  vj  gr.  I. 

Alcohol gtt.  vj  trace. 

Confection  of  rose  .        .         .         .  q.  s.  q.  s. 

Misce,  et  fiant,  secundum  artem,  pilulse  xij.     Dose,  from  1  to  2  pills. 


gr.  vj 

?gr- 

igr- 

igr. 

^gr. 

gr.  xij 

Jgr. 

gtt.  vj 

i"l. 

Sufficient. 

q.  s. 
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Anodyne  Pills. 

Each. 

Take  of  Acetate  of  morphine gr.  j  gr.  ^. 

Extract  of  hyoscyamus      .        .        .        .        gr.  iv        gr.  \. 

Triturate  into  a  mass,  and  divide  into  8  pills.  Dose,  1  pill,  repeated 
if  necessary. 

These  are  very  small,  and  are  not  astringent  in  their  effects  on  the 
bowels. 

Pills  of  Extract  of  Indian  Hemp. 

Take  of  Ext.  cannabis, 

Pulv.  saponis,  aa    .......         gr.  xx. 

Triturate  the  extract  with  the  soap  in  a  warm  mortar  till  a  good  mass 
is  formed,  then  divide  into  40  pills.     Dose,  1  to  3  pills. 

"  Dr.  Vance^s  Rheumatism  and  Gout  Pills." 

Each. 

Take  of  Extracti  colchici      ....        5ss  gr.  1^. 

Pulveris  ipecacuanhas  comp.  .        .        3iss,  gr.  vj        gr.  iv. 

MivSce,  et  divide  in  pilulas  xxiv.  Signa. — Take  2  at  night  and  1 
before  breakfast  and  dinner. 

This  is  a  most  valuable  combination,  having  been  found  efficacious  in 
a  great  many  cases,  both  chronic  and  acute. 

Compound  Pills  of  Iodide  of  Mercury. 

Each. 

Take  of  Green  iodide  of  mercury  .        .        .        .        gr.  x         J  gr. 
Resin  of  guaiacum    .....         ^ij  2    grs. 

Extract  of  conium     .....         5ss  li  gr. 

Triturate  the  resin  of  guaiacum  into  a  mass  with  a  little  alcohol,  then 
incorporate  with  it  the  extract  of  conium  and  iodide  of  mercury,  and  divide 
into  20  pills. 

These  pills  are  alterative,  and  may  be  used  in  scrofulous  and  skin 
diseases.  Extract  of  sarsaparilla  may  be  added  to,  or  substituted  for, 
some  of  the  other  ingredients. 

Pil.  Hydrarg.  Bichlorid.     (Westminster  Hospital.) 

One  pill. 
Take  of  Corrosive  subhmate ....        3  grs.  ^  gr. 

Muriate  of  ammonium     ...        4  grs.  i  gr. 

Crumb  of  bread        ....        Sufficient. 

Mix.     Make  into  24  pills.     Dose,  1  pill  3  times  a  day. 
Dr.  Otto's  Emmenagogue  Pills. 


Take  of  Dried  sulphate  of  iron 
Aloes,  in  powder 
Turpentine  . 
Oil  of  turpentine 


gr.  xlviij. 
gr-  xij.  _ 
gr.  xxxij. 
gtt.  X  or  q.  s. 


Make  a  mass,  and  divide  into  30  pills.     Dose  two,  3  times  a  day. 
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Pills  of  Nitrate  of  Silver. 

Take  of  Nitrate  of  silver 9j. 

Pulv.  silica 5iv. 

Gh'cerole  of  tragacanth q.  s. 

Triturate  to  make  a  uniform  joilular  mass,  which  divide  into  30  pills. 
Dose,  in  tj^phoid  fever  and  epilepsy,  1  pill  every  3  or  4  hoiu's. 

Aromatic  Pills.     {31utter^s.) 

Take  of  Oil  of  copaiva, 
Oil  of  cubebs, 

Oil  of  turpentine,  each f3j. 

Magnesia 3ij. 

Mix,  and  form  60  pills. 

Some  recipes  direct  4  grains  of  powdered  opium  to  this  number. 
They  would  be  improved  in  a  pharmaceutical  aspect  by  substituting 
copaiva  and  Venice  turpentine  for  the  oils  of  copaiva  and  turpentine. 
One  drachm  of  white  turpentine  is  necessary  to  form  the  mass.  The 
dose  is  2  pills  3  times  a  day  in  gonorrhoea. 

]\I.  Ricord  prescribes  tar  and  copaiva  combined ;  they  are  said  to 
neutralize  each  other's  noxious  tastes  and  to  be  less  liable  to  disagree 
with  the  patient  than  copaiva  alone.  The  proportions  of  this  mixture 
are  275  parts  of  copaiva  to  35  of  tar  and  25  of  magnesia. 

Compound  Copaiva  Pills. 

Take  of  Copaiva 3ij. 

Powdered  cubebs Siijss. 

Wax 3j. 

By  a  gentle  heat  melt  the  wax,  then  add  the  copaiva,  and  immedi- 
ately afterwards  sift  in  the  cubebs,  stirring  thoroughly.  AVhile  it  is  yet 
warm,  roll  out  and  divide  into  100  pills. 


CHAPTER   XIV. 

SUPPOSITORIES. 

DURIXG  the  last  15  or  20  years  this  class  of  preparations  has 
grown  into  favor  with  the  medical  profession,  enabling  them,  as  it 
does,  to  employ  remedies  designed  for  their  local  effects,  or  by  absorption 
and  impression  upon  the  system  generally ;  the  present  edition  of  the 
TJ.  S.  Pharmacopceia  gives  no  formulas  for  special  suppositories,  but 
only  directions  as  to  the  method  of  procedure,  as  follows : 
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Mix  the  medicinal  portion  (previously  brought  to  a  proper  consistence 
if  necessary)  with  a  small  quantity  of  oil  of  theobroma,  by  rubbing  them 
together,  and  add  the  mixture  to  the  remainder  of  the  oil  of  theobroma 
previously  melted  and  cooled  to  the  temperature  of  95°  F,  Then  mix 
thoroughly,  without  applying  more  heat,  and  immediately  pour  into 
suitable  moulds.  The  moulds  must  be  kept  cold  by  being  placed  on 
ice  or  by  immersion  in  ice-cold  water ;  and  the  inner  surface  must  be 
freed  from  adhering  moisture  before  the  melted  mass  is  poured  in. 

In  the  absence  of  suitable  moulds,  suppositories  may  be  formed  by 
allowing  the  mixture  prepared  as  above  to  cool,  care  being  taken  to  keep 
the  ingredients  well  mixed  and  dividing  it  into  parts  of  a  definite  weight 
each,  which  may  be  made  into  conical  or  other  convenient  form  for  a 
suppository. 

Unless  otherwise  specified,  suj)positories  shall  be  made  to  weigh  about 
15  grains  or  1  gramme. 

Besides  suppositories  intended  for  rectal  medication,  physicians  have 
employed  them  for  introducing  remedies  into  the  vagina,  urethra,  nasal 
and  aural  cavities ;  those  for  vaginal  use  of  course  are  made  very  much 
larger  than  for  the  rectum,  weighing  about  2  drachms.  The  manner  of 
preparing  them  is  the  same  as  for  those  above  described ;  those  used  for 
the  urethra,  ear,  and  nostrils  are  made  by  medicating  gelatine  solutions 
with  the  remedy  desired  and  casting  them  in  cylinders,  from  which  they 
are  removed  when  cold. 

Fig.  225  exhibits  the  plainest  form  of  mould  for  making  supposi- 
tories. They  are  generally  made  of  the  best  syringe  metal,  and  are  best 
cooled  by  having  a  small  tray.  Fig.  226,  a  little  deeper  than  the  moulds 
are  long ;  a  plate  perforated  with  as  many  holes  as  the  moulds  number 

Fig.  225. 


Fio-.  227. 


Fig.  226. 


Suppository  mould.     Suppository  moulds  in  refrigerator.    Form  for  paper  moulds. 


rests  near  the  upper  edge  of  the  tray,  on  little  projections  soldered  to 
support  it,  completes  the  apparatus.  When  used  the  cavity  of  the  tray 
is  filled  with  ice  broken  up  small  and  the  moulds  resting  in  the  25late 
are  set  in  place. 

These  moulds  sometimes  require  cleaning,  which  is  readily  done  by 
wrapping  a  piece  of  soft  paper  around  the  plug  used  for  making  paper 
cones.  Fig.  227,  and  turning  it  several  times  in  the  mould.  In  the 
absence  of  these  metallic  moulds,  paper  cones  will  answer  a  good  pur- 
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pose ;  as  their  size  is  important,  the  following  directions  are  given :  a 
piece  of  glazed  paper,  not  too  thick,  is  cut  into  oblong  pieces,  2  J  inches 
long  by  IJ  wide,  and  rolled  into  a  cone,  which  should  be  If  inch  long 
and  ^  an  inch  at  the  base ;  the  free  end  of  the  paper  is  secured  by  a  tip 
of  sealing  wax,  which  should  be  run  ai'ound  the  base,  and  upon  hai'd- 
ening  retains  the  shape  of  the  stick  and  keeps  the  cone  from  flattening ; 
at  the  extreme  point  of  the  cone  ^  of  an  inch  may  be  clipped  off  and 
the  opening  sealed  up,  though  this  is  omitted  by  some  of  the  best  manip- 
ulators. A  little  woodeu  form  we  have  had  turned  for  folding  the 
paper  moulds  upon  is  shown  in  Fig.  227 ;  by  having  a  shoulder  on  this 
to  mark  the  base  of  the  cone  it  may  be  trimmed  with  the  point  of  a 
pair  of  fine  scissors,  following  that  line.  After  the  requisite  number  of 
these  cones  has  been  made,  the  object  is  next  to  arrange  them  with  the 
open  end  in  a  proper  position  to  be  filled ;  this  is  conveniently  done  in 
a  box  lid  or  other  shallow  vessel  filled  with  flaxseed ;  sand  is  objection- 
able from  its  liability,  if  accidentally  thrown  into  the  cone,  to  produce 
irritation  when  the  suppository  is  applied.  The  paper  should  not  be 
removed  from  the  suppository  until  it  has  become  thoroughly  hardened, 
and  by  this  means  it  will  accpiire  a  clean  and  polished  surface. 

The  time  required  to  prepare  and  cool  sufficiently  a  dozen  or  more 
suppositories  is  from  half  an  hour  to  an  hour.  The  physician  prescrib- 
ing them  sliould  bear  this  in  mind,  and  not  anticipate  their  being  fur- 
nishc'tl  by  the  apothecary  immediately,  unless  of  stimdard  kinds  known 
to  be  ke})t  on  hand. 

The  chief  points  to  be  observed  to  insure  successful  manufacture  of 
this  useful  form  of  preparation  are,  first,  the  complete  incorporation  of 
the  medicinal  ingredient,  in  an  imj^alpable  powder,  with  the  melted 
cocoa-butter ;  second,  the  chilling  of  the  nieUcd  mass  to  such  ])oint 
that  while  it  will  flow  from  the  cup  or  capsule  it  will  not  allow  the 
rapid  subsidence  of  the  suspended  powder ;  third,  when  using  metallic 


Fig.  229. 


Fiir.  228. 


Bi-ass  Suppository  Mould. 


Archibald  Suppository  Mould. 


moulds  to  have  them  so  refrigerated  in  advance  as  to  harden  the  sup- 
positories almost  immediately  on  contact. 
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The  most  convenient  and  useful  mould  has  been  found  to  be  the  brass 
mould,  Fig.  228,  opening  like  an  ordinary  bullet  mould ;  the  cavities 
being  included  equally  in  either  half  of  the  mould  renders  their  speedy 
removal  from  the  instrument  quite  easy ;  as  many  as  6  or  8  dozen  sup- 
positories can  be  made  with  a  mould  having  a  dozen  cavities  in  an  hour 
and  a  half. 

To  obviate  the  difficulty  and  delay  attendant  upon  making  supposi- 
tories by  casting  them,  Mr.  H.  C.  Archibald  has  invented  an  apparatus 
for  making  them  by  compression.  The  remedial  agents  being  brought 
to  a  pulverulent  form  are  mixed  intimately  with  the  oil  of  theobroma 
previously  grated,  sufficient  of  the  mixture  is  weighed  off  and  placed 
in  the  hopper  above  the  mould,  and  then  forced  down  into  the  mould, 
where  it  acquires  the  proper  shape.  This  instrument  is  represented  in 
Fig.  229. 

PilulcB  Saponis  Compositce. 

Take  of  Opium,  in  fine  powder 60  grains. 

Soap,  in  fine  powder J  troyounce. 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass. 

The  foregoing  and  simple  soap  suppositories  are  formed  by  cutting 
the  mass  and  rolling  it  into  convenient  shapes.  Suppositories  are  also 
prepared  from  honey,  by  boiling  down  this  substance  till  it  becomes* 
sufficiently  hard  to  retain  its  shape.  There  ai'e  also  formulas  given  in 
the  books  for  several  anthelmintic,  anti-hemorrhoidal,  astringent,  em- 
menagogue,  laxative,  and  vaginal  suppositories,  as  well  as  for  belladonna, 
calomel,  conium,  mercurial,  and  quinine  suppositories. 

From  Gray's  Supplement  to  the  Pharmacopceia,  the  following  formula 
for  an  anthelmintic  suppository,  taken  from  the  Codex  Medic.  Hamburg^ 
1845,  is  selected. 

Take  of  Aloes 5vj. 

Common  salt      .         .         .         .         .         .         .         .  ^iss. 

Spanish  soap giss. 

Starch Sviij- 

Mix  and  make  into  a  mass  with  honey,  and  then  form  into  cones  of 
the  required  size. 

Anthelmintic  Suppositories. 

Take  of  Aloes,  in  powder        .......  ^ss. 

Chloride  of  sodium 5iij. 

Flour §ij. 

Honey Sufficient. 

Form  into  a  firm  paste,  and  make  into  12  suppositories.  Used  in 
the  treatment  of  ascarides. 

The  following  syllabus,  which  exhibits  the  composition  of  the  sup- 
positories directed  in  the  edition  of  1870  of  the  U.  S.  and  British  Phar- 
macopoeias, is  retained  for  the  convenience  of  the  pharmacist. 
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Remedy. 
Suppositoria  acidi  carbolici,  gr.  12,  U.  S.  P. 
Suppositoria  acidi  tannici,  gr.  30,  U.  S.  P. 
Suppositoria  acidi  tannici,  gr.  36,  Ph.  Br. 

Suppositoria  aloes,  gr.  60,  U.  S.  P. 
Suppositoria  asafoetidse  (tr.  i^j),  U-  S.  P. 
Suppositoria  belladonnte  (ex.  gr.  6),  U.S.P. 
Suppositoria  liydrar.  (ung.  gr.  60).  Ph.  Br. 

Suppositoria  morphise  (mur.  gr.  6),  Ph.  Br. 

Suppositoria  morphiae  (sul.  gr.  6),  U.  S.  P. 

Suppositoria  opii  (extr.  gr.  12),  U.  S.  P. 

Suppositoria  plumbi  (acet.  gr.  36),  U.  S.  P. 

Suppositoria  plumbi  comp.,  Ph.  Br. 

f  plumbi  acet.  gr.  36  \ 
1  opii  pulv.  gr.  12       j 

Suppositoria  plumbi  et  opii,  U.  S.  P. 

j  plumbi  acet.  gr.  36  1 
(  opii  extr.  gr.  6         j 


Excipient. 
Oil  of  theobroma,  348  gr.,  12  suppositories. 
Oil  of  theobroma,  300  gr.,  12  suppositories. 
Oil  of  theobroma,  benzoinated  lard,  and 

white  wax,  12  suppositories. 
Oil  of  theobroma,  300  gr.,  12  suppositories. 
Oil  of  theobroma,  320  gr.,  12  suppositories. 
Oil  of  theobroma,  35-4  gr.,  12  suppositories. 
Oil  of  theobroma,  benzoinated  lard,  and 

white  wax,  12  suppositoi'ies. 
Oil  of  theobroma,  benzoinated  lard,  and 

white  wax,  12  suppositories. 
Oil  of  theobroma,  354  gr.,  12  suppositories. 
Oil  of  theobroma,  348  gr.,  12  suppositories. 
Oil  of  theobroma,  324  gr.,  12  suppositories. 

Oil  of  theobroma,  benzoinated  lard,  and 
white  wax,  12  suppositories. 

Oil  of  theobroma,  318  grains. 


It  should  be  observed  that  the  suppositories  formerly  officinal  in  the 
U.  *S'.  Pharmacopceia  were  all  30  grains  each.  The  revision  of  1 880  gives 
general  directions  for  their  preparation,  and  makes  the  officinal  weight 
15  grains,  corresponding  in  this  respect  with  the  British  Pharmacoposia. 
The  French  Codex  orders  5  to  10  grams  (75  to  150  grains). 

The  following  proportions  are  used  in  Philadelphia,  but  the  medicinal 
ingredients  may  be  mixed  and  varied  to  any  extent. 


Cocoa-butter  alone,  and  combined  with 
Extract  of  opium  .... 
Acetate  of  morphine 
Extract  of  belhidonna    . 
Tannic  acid    ..... 
Acetate  of  lead      .... 
Monsell's  salt  .... 

Santonine       ..... 
Sulphate  of  quinine 
Podophyllin  ..... 
Mercurial  ointment 


2-  to  2  grains. 
\  to  2  grain. 
2"  to  1  grain. 
3  to  5  grains. 
3  to  5      " 
1  to  3      " 
1  to  3      " 
1  to  5      " 
t  to  2      " 
5  grains. 


Some  pharmacists  issue  catalogues  of  suppositories  with  numbers 
affixed  to  each  formula,  by  which  it  is  designed  they  shall  be  prescribed ; 
there  seems  no  advantage  in  this  method  to  compensate  for  its  liability  to 
lead  to  confusion  and  mistakes.  (See  paper  on  this  subject  by  E.  Parrish 
and  W.  C.  Bakes,  American  Journal  of  Pharmaci/,  1861,  p.  5  ;  also  paper 
by  W.  C.  Bakes,  1863,  p.  228  ;  also  the  chapter  on  the  Art  of  Dispensing.) 
In  the  occasional  instances  in  which  it  is  desirable  to  thrust  the  sup- 
pository some  distance  above  the  external  orifice  of  the  rectum,  the 

instrument  here  figured  may 
be  used ;  it  is  made  of  syr- 
inge-metal, or  of  wood.  A. 
B.  Taylor,  in  the  American 
Journal  of  Pharmacy,  vol. 
xxxiii.,  p.  202,  has  figured  a  metallic  piston,  called  a  "  suppositer," 
adapted  to  introduce  suppositories,  having  a  smaller  cylindrical  termina- 
tion at  the  base  of  the  cone,  such  as  he  prepares,  but  it  is  not  adapted  to 
the  ordinary  shaped  cones. 


Fio-.  230. 


Tube  and  piston  for  introducing-  suppositories. 
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CHAPTER    XV. 

CERATES,  OINTMENTS,  OLEATES,  AND  PLASTERS. 

Cerates. 

rilHESE  classes  of  preparations  are  widely  separated  in  the  Pharma- 
1.  copoeia,  where  an  alphabetical  arrangement  is  adopted,  but  they 
so  closely  resemble  each  other  in  a  pharmaceutical  point  of  view  as  to 
be  naturally  associated  in  a  work  like  the  present. 

The  difference  between  a  cerate  and  an  ointment  is  in  their  relative 
firmness  and  fusibility ;  the  former  is  designed  to  be  adhesive  at  the 
temperature  of  the  body,  so  as  to  be  applied  in  the  form  of  a  dressing 
or  sort  of  plaster ;  the  latter  is  intended  to  be  rubbed  upon  the  surface 
or  applied  by  inunction ;  this  distinction  is,  however,  not  absolute,  and 
the  two  classes  nearly  approach  each  other  in  properties.  The  name 
cerate  is  derived  from  cera  (wax),  and  most  of  the  cerates,  as  also  some 
of  the  ointments,  contain  this  ingredient. 

The  medicinal  ingredients  which  enter  into  these  classes  of  prepara- 
tions are  very  numerous ;  indeed,  almost  every  kind  of  medicine  capable 
of  exercising  a  topical  effect  may  be  prescribed  in  this  form. 

The  unctuous  ingredients  used  in  ointments  are  chiefly  bland  and 
unirritating  fats  and  fixed  oils,  with  more  or  less  wax.  The  reader  is 
referred,  for  some  account  of  these,  to  pages  479  and  494, 

The  preparation  of  inodorous  grease  is  accomplished  by  repeated 
washing  with  water ;  this  may  be  done  on  a  slab  a  little  on  the  incline, 
a  stream  of  water  being  set  to  trickle  over  it ;  the  surface  of  the  grease 
is  then  constantly  renewed  by  an  operator  working  a  rauUer  over  it  in 
the  same  way  that  a  color-maker  grinds  paints  in  oil.  The  firmer  kinds, 
such  as  suet,  require  more  powerful  mechanical  arrangements  for  wash- 
ing them,  and,  in  fact,  in  France,  this  purifying  of  fats  is  a  separate 
branch  of  business,  the  perfumers  being  the  chief  consumers  of  these 
elegant  products. 

Of  the  different  ingredients  of  cerates  and  ointments,  lard  and  suet 
resemble  each  other  in  most  of  their  properties,  except  that  the  latter  is 
more  solid  and  fuses  at  a  higher  temperature,  while  spermaceti  is  still 
more  firm,  almost  brittle  in  consistence,  and  fuses  with  still  less  facility. 
It  is  recommended  by  a  beautiful  pearly  whiteness  which  it  imparts,  to 
a  certain  extent,  to  its  oily  combinations.  Wax  is  more  tough  in  con- 
sistence, and  still  less  fusible,  its  chief  use  being  to  give  body  to  cerates 
and  the  stiffer  ointments. 

The  uses  of  resin  and  turpentine  are  twofold :  to  give  body  to  the 
cerates  into  which  they  enter,  and  to  render  them  useful  as  stimulants 
and  fit  vehicles  for  other  stimulating  substances. 

The  greatest  practical  difficulty  with  ointments  arises  from  their  ten- 
dency to  become  rancid  by  keeping,  particularly  in  warm  climates.  This 
is  best  overcome  by  observing  to  free  them  from  moisture  by  the  appli- 
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cation  of  well-regulated  heat  till  the  adhering  water  is  entirely  evapo- 
rated, and  to  keep  them  in  Avell-covered  jars.  The  ointment  jar,  Fig.  231,. 
is  made  for  the  purpose,  but  as  the  lid  is  not  air-tight,  a  piece  of  stout 
tin-foil,  or  of  bladder,  or  of  waxed  paper,  should  be  stretched  over  the 
top  before  covering  it  with  the  lid. 

Ointments  made  with  the  fixed  oils  and  a  suita- 
Fig.  231 .  ble  proportion  of  wax,  suet,  or  cocoa-butter,  are  less 

liable  to  rancidity  than  those  made  with  lard,  and 
the  introduction  into  the  latter  of  small  portions 
of  balsams  and  some  essential  oils  seems  to  have  a 
favorable  effect  upon  this  tendency ;  and  it  is  ob- 
served that  the  resinous  ointments  are  not  liable 
to  it. 

A  frequent  cause  of  rancidity,  in  even  freshly- 
prepared  ointments  and  cerates  made  from  materials 
perfectly  free  from  rancidity,  is  the  absorbent  char- 
acter of  the  jars  used  to  keep  them  in.    The  glazing 
after  a  short  time  becomes  full  of   tine  cracks, 
through  which  the  grease  permeates  to  the  body  of 
the  jar ;  the  grease,  by  frequent  exposure  to  the  air,, 
becomes  rancid,  and  in  turn  imparts  rancidity  tO' 
Ointment  jar.         the  ointment  placed  in  it.     A  very  elegant  style 
of  jar,  but  quite  expensive,  being  the  real  porcelain 
or  china  vase,  is  free  from  this  objection.     Glass  tumblers,  small  enough 
to  fit  inside  of  the  jar,  may  be  used  with  great  advantage  in  overcoming 
this  trouble. 

Classification. 

For  the  purposes  of  study,  the  cerates  and  ointments  may  be  thus 
classified : — 

1st.  Those  adapted  to  use  as  vehicles  for  medicinal  substances. 

2c?.  Those  prepared  by  the  fusion  of  their  medicinal  ingredients 
together. 

3c/.  Those  prepared  from  the  first,  or  from  lard  alone,  by  mechanical 
incorporation  with  some  active  medicinal  agent. 

4th.  Those  in  which  the  unctuous  ingredient  is  decomposed  in  the 
process  of  preparation. 

So  great  a  variety  of  ointments  and  cerates  have  been  made  officinal 
that  there  "seems  less  occasion  for  departing  from  the  national  standards 
than  in  the  other  classes  of  extemj)oraneous  preparations. 

Of  these  classes,  all  which  are  officinal  in  the  U.  S.  Pharmacopoeia, 
are  displayed  according  to  the  above  classification  in  the  following 
syllabi,  and  the  leading  points  of  interest  in  connection  with  them  are 
given  further  in  detail ;  the  working  formulas  from  the  Pharmacopoeia 
are  given,  and  the  nnofficinal,  which  are  deemed  of  sufficient  importance 
for  insertion,  are  described  in  connection  with  the  a23propriate  formulas, 
for  their  preparation. 
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Syllabus  of  Cerates  and  Ointments. 
1st  Group.      Used  as  Vehicles  for  Medicinal  Substances. 

Ceratum,  80  parts  white  wax,  70  parts  lard.     Firmer  healing  dressing. 

Ceratum  cetacei,  10  parts  spermaceti,  35  parts  white  wax,  55  parts  olive  oil.     Firm 

healing  dressing. 
Ceratum  resinse,  35  parts  resin,  50  parts  lard,  15  parts  yellow  wax.     Stimulant  dressing. 
Ceratum  sapunis,  2  parts  soap  plaster,  2|  parts  white  wax,  4  parts  olive  oil.     Firmest 

healing  dressing. 
Ungnentum,  1  part  yellow  wax,  4  parts  lard.     Softer  healing  dressing. 
Unguentum  aquse  rosse.      Almond  oil,  spermaceti,  white  wax,  rose  water."     Softest 

healing  dressing. 
Adeps  benzoata  (unguentum  benzoini,  Pharm.,  1870),  2  parts  benzoin,  100  parts  lard. 

Vehicle,  consistence  of  lard. 
Unguentum  diachylon,  60  parts  lead  plastei',  39  parts  olive  oil,  1  part  oil  of  lavender. 

Vehicle. 

Preparation  and  Uses. 

All  these  are  .simple  in  their  mode  of  preparation.  The  ingredients 
are  to  be  j)laced  in  a  skillet  or  caj)sule,  and  brought  to  the  melting  point, 
care  being  taken  not  to  burn  them,  which  may  be  known  by  the  melted 
mass  giving  off  the  odor  and  appearance  of  smoke.  When  there  is  a 
great  difference  in  the  fusing  points,  the  least  fusible  shall  be  placed 
over  the  fire  firet,  and  the  others  added  afterwards,  so  as  to  involve  no 
unnecessary  application  of  heat.  Then  the  whole  is  to  be  stirred  or  trit- 
urated together  till  thickened  by  cooling  into  a  homogeneous  soft  mass ; 
it  may  now  be  set  away  to  harden  by  further  cooling.  With  a  view  to 
the  whiteness  and  smoothness  of  the  product,  it  is  best  that  the  melted 
ingredients  should  be  poured  while  fluid,  though  not  too  hot,  into  a 
mortar,  in  which  they  should  be  triturated  with  a  pestle  till  firm.  If 
spermaceti  is  an  ingredient,  the  mortar  should  be  warmed,  to  obviate  its 
tendency  to  separate  in  a  granular  condition  on  contact  with  a  cool  sur- 
face ;  when  rose-water  is  added,  as  in  the  case  of  "  cold  cream,"  it  is  Avell 
to  warm  it  a  little,  otherwise  it  may  chill  the  spermaceti  to  its  solidify- 
ing point,  and  deposit  it  in  a  granular  condition  before  the  mixed  oil 
and  wax  are  sufficiently  stiffened  to  be  homogeneous  with  it. 

The  use  of  a  mortar  in  the  preparation  of  cerates  and  ointments  of 
this  class  is  often  obviated  by  stirring  the  melted  preparation  in  the  vessel 
in  which  it  was  heated,  or  that  to  which  it  is  transferred  for  keeping, 
with  a  wooden  spatula,  till  it  thickens  beyond  the  danger  of  separation ; 
but,  on  the  whole,  the  use  of  tlie  mortar  is  most  approved.  Some  phar- 
macists keep  a  marble  or  large  wedge  wood  mortar  for  the  special  pur- 
pose ;  it  is  so  difficult  to  remove  every  trace  of  grease  that  it  is  not 
desirable  to  use  the  same  mortar  for  this  use  and  the  general  purjjoses 
of  the  shop.  When  the  mortar  is  to  be  warmed,  it  can  best  be  done  by 
filling  it  wnth  hot  water  and  letting  it  stand  a  few  minutes.  When  a 
marble  slab  or  tile  is  used,  it  may  be  warmed  over  a  slow  and  diffiised 
gas  flame,  or  the  furnace  shown  in  Fig.  96,  or  laid  a  few  minutes  on  a 
heated  stove. 

The  first  five  preparations  on  the  above  list  are  distinguished  by  dif- 
ferent degrees  of  firmness  and  fusibility ;  they  are  all  perfectly  bland 
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and  unirritating,  and  are  used  for  their  property  of  protecting  the  part 
to.  which  ap^slied  from  external  irritating  causes  and  from  the  drying 
action  of  the  air. 

Ceratum  saponis,  as  directed  to  be  made  bv  the  process  of  the  Phar- 
macopoeia of  1870,  is  an  elegant  application  to  exposed  surfaces,  requir- 
ing to  be  sjDread  on  some  suitable  fabric ;  it  is  too  hi'ni  to  be  conveniently 
incorpoi'ated  with  medicinal  ingredients,  except  bv  the  aid  of  heat,  but 
would  be  a  verv  suitable  vehicle  for  some  of  the  alterative  and  mild 
astringent  remedies,  if  softened  at  the  time  of  theu*  admixture. 

SiinpJe  cerate,  ceratum  adi^jis,  of  U.  S.  P.,  1860,  like  the  foregoing, 
is  almost  exclusively  applied  to  blistered  or  other  exposed  siu'faces,  for 
the  complete  exclusion  of  the  atmosphere  and  the  prevention  of  desicca- 
tion dm'ing  the  process  of  healing  ;  it  is  not  adapted  to  use  as  a  vehicle 
for  medicinal  substances  to  be  applied  by  inunction,  nor  can  it  be  con- 
veniently mixed  ^vith  powders  at  ordinary  temperatures.  From  over- 
looking this  fact,  the  mistake  is  constantly  made  by  physicians  of 
prescribing  simple  cerate  as  the  vehicle  for  iodine,  the  mercurials,  etc. ; 
and  in  view  of  this,  some  of  the  apothecaries  vary  the  proportions, 
putting  in  ^  instead  of  yo  ^^^^  ',  this  partially  unfits  it  for  the  use  for 
which  it  is  mainlv  desiiiued,  to  furnish  a  firm  dressing;  which  will  not 
fuse  entirely  at  the  temperature  of  the  body. 

Simple  cerate,  as  is  well  known,  is  very  liable  to  become  rancid  by 
exposure  to  the  air;  the  late  Ferris  Briughurst,  in  a  report  to  the 
American  Pharmaceutical  Association,  pointed  out  the  sui3eriority  of 
cerate  made  with  unbleached  yellow  wax.  (See  paper  in  Proceedings, 
vol.  xvi.,  p.  416.) 

Simple  ointment,  ointment  of  lard  of  U.  S.  P.,  1860,  is  designed  for 
the  pui'pose  just  mentioned  as  not  suited  to  the  cerate,  that  of  furnish- 
ing, in  warm  weather,  a  good  vehicle  for  medicines  in  the  form  of  oint- 
ment. In  the  winter,  it  is  frequently  replaced  by  lard,  when  that  vehicle 
can  be  obtained  fresh  and  sweet.  It  is  not  unusual  to  add  to  simple 
cerate  and  simple  ointment,  when  fused  in  the  process  of  preparing  them, 
a  little  rose-water,  and  sometimes  a  xery  small  portion  of  borax,  which 
renders  them  very  white  without  interfering  with  their  remedial  qual- 
ities. 

Spermaceti  cerate' is  intermediate  between  the  foregoing,  and  has  the 
advantao;e  of  beino;  made  without  the  use  of  lard,  which  is  sometimes 
difficult  to  procure  of  good  qualit^^,  and  always  objectionable  for  use 
about  the  face ;  it  is  an  elegant  preparation,  though  dependent  for  its 
whiteness  and  sweetness  upon  the  quality  of  the  olive  oil  employed  in 
making  it.  It  is  a  perfectly  bland  and  unirritating  application,  better 
adapted  to  use  as  a  healing  dressing  than  as  a  vehicle  for  more  active 
medicines. 

Ointment  of  rose-water,  commonly  called  "  cold  cream,"  is  an  applica- 
tion adapted  to  chapped  or  excoriated  skin,  and  may  be  used  as  a  sub- 
stitute for  lard  as  an  excipient  for  medicines  to  be  applied  by  inunction ; 
an  unofficinal  formula,  containing  wax  instead  of  spermaceti,  is  given 
among  the  working  formulas,  which  is  highly  approved  among  some 
connoisseurs. 

Benzoated  lard  is  the  name  applied  to  the  new  officinal  adeps  ben- 


BLISTERS    AND    BLISTERING    CERATES.  917 

zoinatus  adapted  to  replace  lard  in  seasons  and  in  situations  in  which 
commercial  lard  would  become  rancid  ;  its  pleasant  balsamic  odor  also 
recommends  it  in  preference  to  ordinary  lard  ;  it  is,  however,  not  white, 
and  on  that  account  less  elegant  than  the  ointment  of  rose-water  or  glyc- 
erin ointment. 

Resin  cerate,  or  basilicon,  though  included  in  the  series,  is  not,  like  the 
others,  free  from  irritating  properties ;  it  is  much  used  as  an  apj)lication 
to  burns  and  chilblains,  and  as  a  dressing  to  blistered  surfaces  ^\ith  a 
view  to  keep  up  the  discharge ;  it  is  also  a  very  suitable  vehicle  for 
stimulating  applications  in  the  form  of  powder  incorporated  by  the  aid 
of  heat.  The  resin  present  is  also  useful  by  preventing  the  tendency  to 
rancidity  to  which  unctuous  ingredients  are  liable. 

2d  Group.     The  Medicinal  Ingredients  are  mixed  loith  the  Unctuous 
Material  by  Fusion  and  Digestion. 

Gerat  cantharidis.     Cantharides,  35  parts,  yellow  wax,  20  parts,  resin,  20  parts,  lard,  25 

parts.     (Blistering  cerate)  epispastic. 
Cerat  extract!  cantharidis.     Cantharis,  30  parts,  resin,  15  parts,  yellow  wax,  35  parts, 

lard,  35  parts,  alcohol,  q.  s.     Epispastic. 
Cerat  resin  comp.     Resin,  suet,  yellow  wax,  turpentine,  flaxseed  oil.     Stimulating. 
Unguentum  mezerei.    Fluid  extract  of  mezereum,  25  parts,  lard,  30  parts,  yellow  wax,  12 

parts.     Stimulating  dressing  for  blisters. 
Unguentum  picis  liquid.     Tar,  suet,  equal  parts.     Stimulating  antiseptic. 

REMARKS. 

Compound  resin  cerate,  or  Deshler's  salve,  is  both  firmer  and  more 
stimulating  than  basilicon,  though  used  for  similar  purposes  in  burns, 
scalds,  etc. ;  it  is  too  firm  for  ready  incorporation  with  dry  j)owders,  and 
is  mostly  used  by  itself.  An  inconveniently  tough  consistence  is  one  of 
the  disadvantages  attendant  upon  this  preparation,  though  when  it  has 
been  suitably  spread,  it  forms  a  very  good  and  adhesive  application. 

Tar  ointment,  which  is  made  by  melting  suet,  and,  while  it  is  fluid, 
stirring  into  it  an  equal  weight  of  tar  until  it  cools  and  thickens,  is  used 
in  scald  head  and  various  scaly  eruptions  with  excellent  effects. 

Blisters  and  Blistering  Cerates. 

Ceratum  cantharidis  is  conveniently  made  by  the  working  formula 
appended  by  melting  together  lard,  wax,  and  resin,  and  sifting  into  the 
fused  mass  poAvdered  Spanish  flies,  continuing  the  heat  for  half  an  hour, 
and  then  removing  from  the  fire  and  stirring  till  cool ;  the  active  prin- 
ciple of  the  flies,  cantharidin,  is  extracted  to  a  great  extent  by  this  diges- 
tion in  the  grease,  and  the  powder  itself  is  also  retained  and  adds  to  the 
eifect  of  the  preparation. 

This  is  sometimes  kept  in  jars,  and  sometimes,  by  increasing  the 
proportion  of  wax  and  resin  a  very  little,  is  made  firm  enough  to  roll 
out  into  rolls  like  plasters. 

Blistering  cerate,  v/hen  ordered  in  prescription  as  a  cerate  to  be  dis- 
pensed by  weight  and  spread  at  the  bedside  of  the  patient,  is  ordered  by 
its  officinal  name;  when  designed  to  be  spread  as  a  plaster,  it  is  called 
Emplastrum  epispastlcmn,  the  size  being  generally  indicated  thus,  3X6 
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(meauiug  3  inches  wide  by  6  long),  or  any  other  size  desired,  or  a  pattern 
may  accompany,  giving  the  shape  and  size.  Sometimes  the  purpose  for 
which  it  is  required  is  expressed,  and  the  precise  size  and  shape  are  left 
to  the  pharmacist ;  at  others,  it  is  left  optional  with  the  attendant  whether 
to  spread  the  blister  himself,  or  to  have  it  spread  at  the  shop  by  a  j)ro- 
scription  like  the  following  :  R . — Cerati  cantharidis,  q.  s.,  ut  fiat  emplas- 
trum  episj)asticuni  3X6. 

In  dispensing  blisters  it  is  well  to  have  a  label  with  instructions  as  to 
the  proper  method  of  applying  a  blister,  Tlie  editor  is  in  the  habit  of 
sending  the  following  directions :  To  secure  the  effects  of  a  blister  Avash 
the  part  to  which  it  is  to  be  applietl  with  water  as  warm  as  can  be  borne 
without  burning,  wipe  it  dry  with  a  soft,  warm  towel,  and  apply  the 
blister  immediately. 

Besides  the  familiar  ceratum  cantharidis,  the  Pharmacopoeia  now 
recognizes  a  preparation  under  the  name  Ceratum  cxtracti  cantharidcs, 
in  which  an  alcoholic  extract  of  the  flies  is  mixed  with  resin,  wax,  and 
lard ;  it  is  a  more  elegant  preparation,  but  is  as  yet  but  little  prescribed. 
It  is  well  adapted  to  dilution  with  simple  cerate  in  tlic  proportion  of  1 
part  to  4  or  8  its  a  stimulating  dressing  to  blistered  surfaces  for  main- 
taining their  discharge  and  preventing  healing.    (^Sco  Work'nic/  Fotmnlax.) 

The  best  material  on  which  to  spread  a  blister  is  adhesive  plaster  cloth  ; 
if  a  wide  margin  is  left,  it  is  readily  made  to  adhere  by  warming  the 
margin  over  a  lighted  lam]^,  and  pressing  it  carefully  on  to  the  part.  It 
should  also  be  so  incised  from  the  edges  inward  as  to  be  readily  ada])tcd 
to  the  inequalities  of  the  surface  to  which  applied.  Kid  or  split  sheep- 
skin, or  even  thick  glazed  paper,  also  answer  a  good  ])urpose,  in  which 
case  the  margin  is  made  very  narrow,  and  3  or  4  strips,  about  \  inch 
wide,  of  adhesive  plaster  are  warmed  and  drawn  over  i\\Q  outside  to 
hold  it  in  its  place. 

Blisters  to  be  applied  behind  the  ears  are  much  prescribed  ;  in  spread- 
ing these  care  must  be  taken  to  have  them  the  reverse  of  each  other,  or, 
after  they  are  spread,  it  may  be  found  they  both  fit  the  same  ear.  It  is 
well,  in  the  case  of  these,  to  leave  the  margin  much  the  widest  at  the 
part  furthest  from  the  ear  and  below,  where  the  hair  will  not  interfere 
with  its  adhesion. 

The  mode  of  spreading  blisters  is  too  simple  to  require  comment;  in 
cold  weather,  or  when  the  cerate  is  very  stiff,  I  use  the  thumb,  which 
makes  a  smooth  and  very  neat  surface ;  a  spatula  slightly  warmed 
answers  very  well.  After  the  blister  is  spread,  it  is  Avell  to  paint  over 
its  surface  with  ethereal  tincture  of  cantharides,  which  increases  its 
activity,  or  lay  a  piece  of  tissue  paper  over  its  whole  surface,  and  coat 
this  with  the  ethereal  tincture. 

It  is  considered  a  good  precaution  to  remove  the  blister  as  soon  as  it 
has  thoroughly  reddened  the  skin,  and  then  to  apply  a  cataplasm  of 
bread  and  milk,  elm  bark,  or  ground  flaxseed,  to  I'aise  the  skin.  A 
blistering  plaster  usually  requires  from  6  to  12  hours  to  raise  the  skin. 

The  different  blistering  tissues  are,  I  believe,  all  made  by  extracting 
cantharidin  from  the  flies  "svith  ether  or  oil  of  turpentine,  and  forming 
it  into  a  plaster,  which  is  then  spread  on  paper,  silk,  or  other  suitable 
fabric.    The  proportions  indicated  by  Mohr  and  Redwood  are  as  follows : 
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To  1  part  of  the  yellowish  oily  residue  left  after  the  evaporation  of  the 
ether  from  ethereal  tincture  of  flies,  add  2  parts  of  melted  white  wax, 
and  spread  a  thin  layer  over  the  surface  of  paper. 

The  following  formula  is  from  the  London  Pharmaceutical  Jour., 
I860:— 

Take  of  Cantharidin     .         .         . gr-j- 

White  wax       .         . •     3j- 

Olive  oil 3v. 

Melt  together.  With  a  brush  paint  it  over  some  white  bibulous  paper 
and  hang  it  up  to  dry  in  a  current  of  air.  Take  a  piece  of  pink  paper 
of  the  form  and  size  required ;  the  under  colored  side  paint  over  with  a 
weak  solution  of  india-rubber  (or  gutta-percha),  cut  the  cantharidin 
paper  to  the  form  and  size  of  the  pink  paper,  less  a  margin,  and  while 
the  pink  paper  is  still  sticky  place  the  other  upon  it.  Before  applying, 
this  blister  should  be  held  over  the  steam  escaping  from  a  vessel  of  hot 
water. 

Charta  Cantharldis,  U.  S.  P.     [Cantharides  Paper.)  ' 

White  wax,  eight  parts 8 

Spermaceti,  three  parts  .........  3 

Olive  oil,  four  parts 4 

Canada  tur^Dentine,  one  part          .......  1 

Cantharides,  in  No.  40  powder,  one  part       .....  1 

Water,  ten  parts     ..........  10 

Mix  all  the  substances  in  a  tinned  vessel,  and  boil  gently  for  2  hours, 
constantly  stirring.  Strain  through  a  woollen  strainer  without  express- 
ing, and,  by  means  of  a  water-bath,  keep  the  mixture  in  a  liquid  state 
in  a  shallow,  flat-bottomed  vessel  with  an  extended  surface.  Coat  strips 
of  sized  paper  with  the  melted  plaster,  on  one  side  only,  by  passing 
them  successively  over  the  surface  of  the  liquid;  when  dry,  cut  the 
strips  into  rectangular  pieces. 

Charta  Sinapis,  U.  S.  P.     (Mustard  Paper.) 

Black  mustard,  in  No.  60  powder, 

Benzin, 

Solution  of  gutta-percha,  each      ...      A  sufficient  quantity. 

Pack  the  mustard  tightly  in  a  conical  percolator,  and  gradually  pour 
henzin  upon  it  until  the  percolate  ceases  to  produce  a  permanent  greasy 
stain  upon  blotting  paper.  Remove  the  powder  from  the  percolator, 
and  dry  it  by  exposure  to  the  air.  Then  mix  it  with  so  much  of  solu- 
tion of  gutta-percha  as  may  be  necessary  to  give  it  a  semi-liquid  con- 
sistence, apply  the  mixture,  by  means  of  a  suitable  brush,  to  one  side 
of  a  piece  of  rather  stiff,  well-sized  paper,  so  as  to  cover  it  completely, 
and  allow  the  surface  to  dry. 

These  two  preparations  are  officinal  in  the  TJ.  S.  Pharmacopoeia,  and 
are  designed  to  supply  the  places  of  popular  remedies  of  this  class. 
They  are  to  be  greatly  commended  on  the  score  of  cleanliness,  efficiency, 
and  portability. 
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3d  Group.      Cerates  and  Ointments  in  ichich  the  Medicinal  Ingredients 
are  incorporated  hy  Trituration  with  the  Unctuous  Ingredients. 

C'eratum  campliorfe.  Camphor  liniment,  3  parts,  olive  oil,  12  parts,  cerate,  85  parts. 
Stimulating  and  discutient. 

C'eratum  sabinte.  Fluid  extract  of  savine,  25  parts,  resin  cerate,  90  parts.  Stimulating 
dressing  for  blisters. 

Ceratum  zinci  carb.     Precip.  carb.  zinc,  1  part,  ointment,  5  parts.     Desiccant. 

Unguentum  acidi  carbolici.     Carbolic  acid,  10  parts,  ointment,  90  parts.     Antiseptic. 

Unguentum  acidi  gallici.     Gallic  acid,  10  parts,  benzoinated  lard,  90  parts. 

Unguentum  acidi  tannici.  Tannic  acid,  10  parts,  benzoinated  lard,  90  parts.  As- 
tringent. 

Unguentum  antimonii.  Tart,  antira.  and  potass.,  1  part,  lard,  4  parts.  Producing  pus- 
tular eruption. 

Unguentum  belladonnae.  Alcoholic  extract  of  belladonna,  10  parts,  diluted  alcohol,  6 
parts,  benzoinated  lard,  84  parts.     Anodyne. 

U/ujaentnm  cantharidu.  Cerat.  canth.,  1  part,  resin  cerate,  3  parts.  Stimulating  dress- 
ing for  blisters. 

Unguentum  chrysarobini.  Chrysarobin,  10  parts,  benzoinated  lard,  90  parts.  Stinui- 
lating. 

Unguentum  creasoti.     Creasote,  1  part,  lard,  16  parts.     Antiseptic. 

Unguentum  gallae.  Nutgall,  powdered,  10  parts,  benzoinated  lard,  90  parts.  As- 
tringent. 

Unguentum  hydrarg^'ri.  Mercury,  450  parts,  lard,  225  parts,  suet,  225  parts,  conip. 
tincture  benzoin,  40  parts,  mercurial  ointment,  100  parts.     Alterative,  discutient. 

Unguentum  hydrargyri  ammonii.  Ammoniated  mercury,  10  parts,  benzoinated  lard, 
90  parts.     Alterative,  desiccant. 

Unguentum  kyd.  iod.  rub.  Hydr.  iod.  rub.,  1  part,  benzoinated  lard,  30  parts.  Stimu- 
lating. 

Unguentum  hydr.  oxid.  flav.  Ilydrarg.  oxid.  flav.,  10  parts,  ointment,  90  parts. 
Stimulant. 

Unguentum  hydr.  oxid.  rub.  Hydrarg.  oxid.  rub.,  10  parts,  ointment,  90  jiarts. 
Stimulant. 

Unguentum  iodi.  Iodine,  4  jiarts,  iodide  of  potassium,  1  part,  water,  2  parts,  ben- 
zoinated lard,  93  parts.     Discutient. 

Unguentum  iodinii  comp.     Iodine,  1  part,  KI,  2  parts,  lard,  32  parts.     Discutient. 

Unguentum  iodoform!.  Iodoform,  10  parts,  benzoinated  lard,  90  parts.  Anodyne, 
healing. 

Unguentum  plumbi  carb.  Carbonate  of  lead,  in  very  fine  powder,  10  parts,  benzoin- 
ated lard,  90  parts.     .Astringent  and  desiccant. 

Unguentum  plumbi  iod.  Iodide  of  lead,  in  very  fine  powder,  10  parts,  benzoinated 
lard,  90  j^arts.     Discutient. 

Unguentum  potass,  iodid.  Iodide  of  potassium,  12  parts,  hyposuljjhite  of  soda,  1  part,, 
boiling  water,  6  part.s,  benzoinated  lard,  82  parts.     Discutient. 

Unguentum  stramonii.  Extract  of  stramonium,  10  parts,  water,  5  parts,  benzoinated 
lard,  85  parts.     Anodyne. 

Unguentum  sulphuris.  Sublimed  sulphur,  30  parts,  benzoinated  lard,  70  parts.  Spe- 
cific for  itch. 

Unguentum  sulphuris  alkalinus.  Washed  sulphui',  20  parts,  carbonate  of  potassium, 
10  parts,  water,  5  parts,  benzoinated  lard,  65  parts.     Used  in  skin  diseases. 

Unguentum  tabaci.  Aqueous  extract  of  tobacco  from  1  part,  lard,  16  parts.  Discu- 
tient, anodyne. 

Unguentum  veratrinte.  Veratrine,  4  parts,  alcohol,  6  parts,  benzoinated  lard,  96  parts. 
Stimulating,  counter-irritant. 

Unguentum  zinci  oxidi.  Oxide  of  zinc,  20  parts,  benzoinated  lard,  80  parts.  Desic- 
cant. 

It  would  extend  this  chapter  Ijeyond  convenient  limits  to  dwell  in 
detail  upon  each  of  these  numerons  officinal  triturated  ointments.  They 
may  be  made  in  a  mortar  with  the  use  of  the  pestle,  or  on  a  tile  or  slab 
with  a  spatula.  The  medicinal  ingredients  of  a  dry  substance  should 
be  invariably  in  a  very  fine  powder  before  incorporating  it  with  the 
ointment.     (See  chapter  on  Dk-penslng.)     This  condition  may  be  at- 
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tained  without  the  necessity  of  soiling  a  mortar,  by  the  use  of  a  muller. 
Iodine  is  a  crystalline  substance  which  cannot  be  conveniently  reduced 
to  fine  powder,  and  is  therefore  directed  to  be  dissolved  by  the  use  of 
iodide  of  potassium  and  a  few  drops  of  water.  In  a  few  instances  it  is 
found  necessary  to  soften  the  unctuous  ingredients  beforehand  by  a 
moderate  heat,  applied  either  to  the  spatula  or  by  warming  the  tile ; 
the  combustion  of  a  little  alcohol  on  the  surface  of  a  tile  will  give  it 
the  requisite  warmth  without  the  risk  of  fractm'ing  it  by  the  apjjlica- 
tion  of  heat  from  beneath. 

The  use  of  the  narcotic  extracts  in  the  preparation  of  ointments  is  a 
recent  improvement,  and  may  be  extended  to  all  medicines  of  that  class, 
including  opium,  which  in  aqueous  extract  possesses  advantages  over 
the  powdered  drug. 

It  will  be  found  a  very  great  convenience  to  keep  extracts  that  are 
intended  to  be  used  in  mixing  with  fatty  materials,  mixed  with  half 
its  weight  of  glycerin.  This  enables  the  operator  to  dispense  ointments 
in  the  smoothest  manner  and  very  quickly. 

Belladonna  and  stramonium  ointments,  as  sho^Aai  in  the  syllabus,  are 
made  by  trituration  from  the  extracts,  taking  care  to  soften  the  extract 
by  triturating  with  water  before  adding  the  simple  ointment  or  lard. 
This  process  is  only  adapted  to  small  quantities  to  be  speedily  used ;  it 
will  separate  in  warm  weather  by  the  softening  of  the  lard,  and  is  liable 
to  be  gritty  on  account  of  the  formation  of  crystals  of  oxalate  of  potassa 
in  the  extracts. 

Aconite  ointment  is  made  in  the  same  way  and  in  the  same  propor- 
tion, 5j  to  5j. 

Med  iwecipitate  ointment  (ung.  hydr.  oxid.  rub.)  is  a  very  important 
preparation,  being  most  extensively  used  as  an  eye-salve  and  the  basis 
of  many  of  the  popular  medicines  of  that  description.  By  trituration, 
the  oxide  becomes  changed  to  an  orange-colored  powder,  which  imparts 
a  similar  hue  to  the  ointment ;  it  is  variously  diluted  to  meet  the  case 
for  which  it  is  prescribed ;  when  it  becomes  rancid  it  assumes  a  jDur- 
plish  or  blue  color,  and  should  be  thrown  away. 


4th  Geoup.     In  lohich  the  Fatty  Ingredient  is  Chemically  Changed. 

Ung.  hvclrargyri  nitratis.     A  powerful  stimulant,  sub-caustic  and  alterative. 
Cerat.  plunibi  subacetatis.     A  cooling  sedative  application. 

This  group,  containing  one  each  of  the  officinal  classes  unguenta  and 
cerata,  has  been  reduced  by  the  transfer  of  ceratum  sapouis,  by  the  sub- 
stitution of  an  improved  process,  to  the  first  group. 

Citrine  Ointment. — The  first  named  is  made  by  adding  an  acid  solu- 
tion of  nitrate  of  mercury  to  lard  oil  and  nitric  acid,  and  eifervescence 
occurs,  sometimes  inconveniently,  and  by  stirring  with  a  wooden  or 
horn  spatula  the  ointment  subsides  in  the  form  of  a  beautiful  citrine- 
colored  mass  of  convenient  consistence,  which  is  much  esteemed  as  a 
"sub-caustic"  application.  The  oil  undergoes  a  change  in  this  process,, 
being,  as  is  supposed,  partially  converted  into  elaidin  and  elaic  acid,  and 
the  nitrate  of  mercury  being  reduced  to  a  yellow  sub-nitrate.     Owing 
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to  circumstances  not  fully  understood  this  preparation  varies  much  in 
consistence  and  in  color,  sometimes  too  by  age  it  is  changed  to  a  dark 
<;olor  hv  the  deposition  of  suboxide  of  mercmy,  when  fusion  for  a  short 
time  with  a  little  nitric  acid  will  restore  the  color. 

^Nluch  of  the  trouble  experienced  in  obtaining  a  handsome  ointment 
of  good  consistence  will  be  avoided  by  adding  the  mercurial  solution  at 
3.  temperature  of  about  108°  F. 

Goulard's  cerate  of  subacetate  of  lead  is  a  very  desirable  cooling  ap- 
plication, but  of  all  the  officinal  ointments  is  the  most  prone  to  change ; 
a  sort  of  lead  soap  is  formed  l)y  the  action  of  the  solution  of  subacetate 
upon  the  melted  oily  mixture.  The  preparation  should  have  a  rich, 
yellowish-green  tinge,  derived  from  the  olive  oil,  and  a  pleasant  odor 
of  camphor,  without  rancidity.  If  perfectly  excluded  from  the  air  it 
■\\-ill  keep  prett}'  well,  l)ut  should  be  made  in  small  quantity.  AVhen  of 
a  white  color  and  rancid  odor  it  should  be  invariably  rejected  as  worse 
than  worthless. 


Working  Formulas  for  Preparing  the  Cerates  and  Olntments. 

Cerata. 

Ceratum,  U.  S.  P.     [Cerate.) 

White  wax,  thirty  parts  . 30 

Lard,  seventy  parts 70 

To  make  one  hundred  parts 100 

Melt  them  together,  and  stir  the  mixture  constantly  until  cool. 

Ceratum  Cariiphorce,  U.  S.  P.     {Camphor  Cerate.) 

Camphor  liniment,  3  parts 3 

Olive  oil,  twelve  parts 12 

Cerate,  eighty-five  parts 85 

To  make  one  hundred  parts 100 

Mix  the  camphor  liniment  and  the  olive  oil,  and  incorporate  with  the 
cerate. 

Ceratum  Cantharidis,  U.  S.  P.     {Cantharides  Cerate.)     (Blistering 

Cerate.) 

Cantharides,  in  Xo.  60  powder,  thirtj'-five  parts  .        .        .35 

Yellow  wax,  twenty  parts 20 

Eesin,  twenty  parts 20 

Lard,  twenty-five  parts 25 

To  make  one  hundred  parts 100 

To  the  wax,  resin  and  lard,  previously  melted  together  and  strained 
through  muslin,  add  the  cantharides,  and,  by  means  of  a  water-bath, 
keep  the  mixture  in  a  liquid  state  for  half  an  hour,  stirring  occasionally. 
Then  remove  it  from  the  water-bath,  and  stir  constantly  until  cool. 
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Ceratum  Cetacei,  U.  S.  P.     [Spermaceti  Cerate.) 

Spermaceti,  ten  parts 10 

White  wax,  thirty-tive  parts 35 

Olive  oil,  fifty-five  parts       ........       55 

To  make  one  hundred  parts 100 

Melt  together  the  spermaceti  and  wax ;  then  add  the  olive  oil,  pre- 
A^ously  heated,  and  stir  the  mixture  constantly  until  cool. 

Ceratum  Extracti  Cantharidis,  U.  S.  P.     {Cerate  of  Extract  of 

Cantharides.) 


Cantharides,  in  No.  60  powder,  thirty  parts 
Resin,  fifteen  parts  .... 

Yellow  wax,  thirty-five  parts. 
Lard,  thirty-five  parts     .... 
Alcohol  ....... 


.  30 
.  15 
.  35 
.     35 

A  sufficient  quantity. 


Moisten  the  cantharides  with  18  parts  of  alcohol,  and  pack  firmly  in 
a  cylindrical  percolator;  then  gradually  pour  on  alcohol,  until  180  parts 
of  percolate  are  obtained,  or  until  the  cantharides  are  exhausted.  Distil 
ofP  the  alcohol  by  means  of  a  water-bath,  transfer  the  residue  to  a  tared 
capsule  and  evaporate  it,  on  a  water-bath,  until  it  weighs  15  parts.  Add 
to  this  the  resin,  wax,  and  lard,  previously  melted  together,  and  keep  the 
whole  at  a  temperature  of  100°  C.  (212°  F.)  for  15  mmutes.  Lastly, 
strain  the  mixture  through  muslin,  and  stir  it  constantly  until  cool. 

Ceratum  Plumbi  Subacetatis,  U.  S.  P.     {Cerate  of  Subacetate  of  Lead.) 

{Goulard's  Cerate.) 

Solution  of  subacetate  of  lead,  twentj'  parts       ....       20 
Camphor  cerate,  eighty  parts SO 

To  make  one  hundred  parts 100 

Mix  them  thoroughly. 

This  cerate  should  be  freshly  prepared,  when  wanted  for  use. 

Ceratum  Resince,  U.  S.  P.     {Resin  Cerate.)     {Basilicon  Ointment.) 

Resin,  thirty-five  parts 35 

Yellow  wax,  fifteen  parts 15 

Lard,  fifty  parts 50 

To  make  one  hundred  parts 100 

Melt  them  together  at  a  moderate  heat,  strain  the  mixtm'e  through 
jnuslin,  and  allow  it  to  cool  without  stirring. 

Ceratum  Resince  Comp. 
Take  of  Resin, 
Suet, 
Yellow  wax,  each         .         .        .        .        .12  troyounces. 

Turpentine   .        .        .        .         .        .        .6  " 

Flaxseed  oil 7  " 

INIelt  them  together,  strain  the  mixture  through  muslin,  and  stir  con- 
stantly till  cool. 
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Ceratum  Saponis.     {Soap  Cerate.) 

Take  of  Soap  plaster 2    troyounces. 

White  wax      .         .         .         .         .         .         .     2o  " 

Olive  oil 4' 

Melt  together  the  plaster  aud  wax,  add  the  oil,  and,  after  coDtinuing 
the  heat  a  short  time,  stir  the  mixtiu"e  until  cool. 

Ceratum  SabincB,  U.  S.  P.     {Savine  Cerate.) 

Fluid  extract  of  savine,  twentj'-five  parts 25 

Resin  cerate,  ninety  parts 'JO 

Melt  the  resin  cerate  by  means  of  a  water-bath,  add  the  fluid  extract 
of  savine,  and  continue  the  heat  until  the  alcohol  has  evaporated ;  then 
remove  the  heat,  and  stir  constantly  until  cool. 

Ceratum  Zinci  Carbonatis. 

{Substitute  for  Ceratum  Calamince,  Pharm.,  1850.) 

Take  of  Precipitated  carbonate  of  zinc         .         .  2  troyounces. 

Ointment  of  lard 10  " 

Mix  them  thoroughly. 

Unguenta — Ointments. 

Ungue7itum,  U.  S.  P.     {Olntraent.) 

Lard,  eighty  parts 80 

Yellow  wax,  twenty  parts 20 

To  make  one  hundred  parts 100 

Melt  the  wax  and  add  the  lard  gradually ;  then  stir  the  mixture  con- 
stantly until  cool. 

Unguentum  Acidi  Carbolici,  U.  S.  P.     {Ointment  of  Cai^bolic  Acid.) 

Carbolic  acid,  ten  parts 10 

Ointment,  ninety  parts     ........  90 

To  make  one  hundred  parts 100 

Mix  them  thoroughly. 

Unguentum  Acidi  Gallici.,  U.  S.  P.     {Ointment  of  Gallic  Add.) 

Gallic  acid,  ten  parts        ........  10 

Benzoinated  lard,  ninety  parts         ......  90 

To  make  one  hundred  parts 100 

Rub  the  gallic  acid  witli  the  benzoinated  lard,  gradually  added,  until 
they  are  thoroughly  mixed,  avoiding  the  use  of  an  iron  spatula. 

Unguentum  Acidi  Tannici,  U.  S.  P.     {Ointment  of  Tannic  Acid.) 

Tannic  acid,  ten  parts 10 

Benzoinated  lard,  ninety  parts  ......  90 

To  make  one  hundred  parts 100 
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Rub  the  tannic  acid  with  the  benzoinated  lard,  gradually  added,  until 
they  are  thoroughly  mixed,  avoiding  the  use  of  an  iron  spatula. 

Unguentum  Antimonii. 

Take  of  Tartrate  of  antimony  and  potassium,  in 

very  finest  powder         ....        120  grains. 
Lard ........  1  troyounce. 

Rub  the  powder  with  a  little  of  the  lard,  then  add  the  remainder  and 
thoroughly  mix  them. 

Unguentum  Aquce  Rosce,  U.  S.  P.     ( Ointment  of  Rose  Water.) 
{Cold  Cream.) 

Expressed  oil  of  almond,  fiftj'  parts 50 

Spermaceti,  ten  parts        ........  10 

White  wax,  ten  parts         ........  10 

Eose  water,  thirty  parts 30 

To  make  one  hundred  j)arts 100 

Melt  together,  at  a  moderate  heat,  the  oil,  spermaceti,  and  wax ;  then 
gradually  add  the  rose  water,  stirring  the  mixture  briskly  and  constantly 
until  it  is  cool,  and  continue  the  stirring  until  it  has  become  uniformly 
soft  and  creamy. 

Unguentum  Belladonnce,  U.  S.  P.     {Belladonna  Ointment.) 

Alcoholic  extract  of  belladonna,  ten  parts      ....  10 

Diluted  alcohol,  six  parts  .......  6 

Benzoinated  lard,  eighty-four  parts 84 

To  make  one  hundred  parts      ......        100 

Rub  the  extract  with  the  diluted  alcohol,  until  uniformly  soft,  then 
gradually  add  the  lard,  and  mix  thoroughly. 

Adeps  Benzoinatus,  U.  S.  P.     {Benzoinated  Lard.) 

{Unguentum  Benzoini,  Pharm.,  1870.) 

Benzoin,  in  coarse  powder,  two  parts  ......        2 

Lead,  one  hundred  parts 100 

To  make  one  hundred  parts  100 

Melt  the  lard  by  means  of  a  water-bath,  and,  having  loosely  tied  the  ben- 
zoin in  a  piece  of  coarse  muslin,  suspend  it  in  the  melted  lard,  and  stirring 
them  together  frequently,  continue  the  heat  for  two  hours,  covering  the 
vessel  and  not  allowing  the  temperature  to  rise  above  60°  C.  (140°F.). 
I^astly,  having  removed  the  benzoin,  steam  the  lard  and  stir  Avhile  cooling. 

Unguentum  Cantharidis. 

Take  of  Cantharidis  cerate 120  grains. 

Resin  cerate    .......        360      " 

Mix  them  thoroughly. 

Unguentum  Chrysarobini,  U.  S.  P.     {Chrysarobin  Ointment.) 

Chrysarobin,  ten  parts 10 

Benzoinated  lard,  ninety  parts 90 

To  make  one  hundred  parts      .         .        .        .        . '       .        100 
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Rub  the  chrysarobin  with  the  benzoinated  lard,  gradually  added,  until 
they  are  thoroughly  mixed. 

Unguentum  Creasoti. 

Take  of  Creasote ^  fiuidrachm. 

Lard 1  troj'ounce. 

Mix  them. 


Unguentum  Diachylon,  U.  S.  P.     {Diachylon  Ointment.) 

Lead  plaster,  sixty  parts 

Olive  oil,  thirty-nine  parts . 

Oil  of  lavender,  one  part 


To  make  one  hundred  parts 


60 

39 

1 

100 


Melt  together  the  lead  plaster  and  olive  oil,  at  a  moderate  heat ;  tlien,. 
having  permitted  the  mass  to  become  partly  cool,  incorporate  with  it  the 
oil  of  lavender,  and  stir  constantly  until  cold. 


Unguentum  Gallce,  U.  S.  P.     {NutgaU  Ointment.) 

Nutgall,  in  No.  80  powder," ten  parts 

Benzoinated  lard,  ninety  parts  ...... 


10 
90 

100 


To  make  one  hundred  parts      ..... 

Rub  the  nutgall  with  the  benzoinated  lard,  gradually  added,  until 
they  are  thoroughly  mixed. 


Unguentum  Hydrargyri,  U.  S.  P.     [Mercurial  Ointment.)     [Blue 

Ointment.) 

Mercury,  four  hundred  and  fifty  parts 
Lard,  two  hundred  and  twenty-five  parts 
Suet,  two  hundred  and  twenty-five  parts  . 
Compound  tincture  of  benzoin,  forty  parts 
Mercurial  ointment,  one  hundred  parts   . 


To  make  one  thousand  parts 


450 
225 
225 
40 
100 

1000 


Mix  the  mercury  with  the  tincture  of  benzoin  in  a  mortar,  add  the 
mercurial  ointment  (which  should  contain  50  per  cent,  of  mercury)  and 
triturate  the  mixtm'e  until  globules  of  mercury  cease  to  be  visible ;  then 
add  the  lard  and  suet,  previously  melted  together  and  partially  cooled, 
and  continue  the  tritm-ation  until  globules  of  mercury  cease  to  be  visible 
under  a  magnifying  power  of  10  diameters. 

Unguentum  Hydrargyri  Ammoniati,  U.  S.  P.     ( Ointment  of  Ammo- 

niated  Mercury.) 

Ammoniated  mercury,  in  very  fine  jjowder,  ten  parts  .         .     10 

Benzoinated  lard,  ninety  parts         .  .....     90 


To  make  one  hundred  parts 


100 
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Rub  the  ammoniated  mercury  with  the  benzoinated  lard,  gradually 
added,  until  they  are  thoroughly  mixed. 

Unguentum  Hydrargyri  lodidi  Ruhri. 

Take  of  Red  iodide  of  mercury,  in  very  fine  powder    .     16  grains. 

Ointment 1  troyounce. 

Rub  them  together  till  they  are  thoroughly  mixed. 

Unguentum  Hydrargyri  Nitratis,  U.  S.  P.     (Ointment  of  Nitrate  of 
Mercury.)     {Citrine  Ointment.) 

Mercury,  seven  parts 7 

Nitric  acid,  seventeen  parts 17 

Lard  oil,  seventy-six  parts 76 

Heat  the  lard  oil,  in  a  glass  or  porcelain  vessel,  to  a  temjDerature  of 
70°  C.  (158°  F.) ;  then  add,  without  stirring,  7  parts  of  nitric  acid  ; 
continue  the  heat  so  long  as  a  moderate  effervescence  continues,  and 
allow  the  mixture  to  cool.  Dissolve  the  mercury  in  the  remainder  of 
the  nitric  acid,  with  the  aid  of  sufficient  heat  to  prevent  the  solution 
from  crystallizing,  add  this  solution  to  the  mixture  before  it  has  become 
entirely  cold,  and  mix  them  thoroughly,  avoiding  the  use  of  an  iron 
spatula. 

Unguentum  Hydrargyri   Oxidi  Flavi,  U.  S.  P.     {Ointment  of  YelloiO' 

Oxide  of  Jlercury.) 

Yellow  oxide  of  mercury,  in  very  fine  powder,  ten  parts     .         .     10 
Ointment,  ninety  parts    .........     90 

To  make  one  hundred  parts 100 

Rub  the  oxide  of  mercury  with  the  ointment,  gradually  added,  until 
they  are  thoroughly  mixed. 

Unguentum  Hydrargyri  Oxidi  Ruhri,  U.  S.  P.    ( Ointment  of  Red  Oxide 

of  Mercury.) 

Red  oxide  of  mercury,  in  very  fine  powder,  ten  parts  .         .     10 

Ointment,  ninety  parts  .........     90 

To  make  one  hundred  parts 100 

Rub  the  oxide  of  mercury  with  a  small  quantity  of  the  ointment 
until  a  perfectly  smooth  mixture  is  obtained ;  then  gradually  add  the 
remainder  of  the  ointment,  and  mix  thoroughly. 

Unguentum  lodi,  U.  S.  P.     {Iodine  Ointment.) 
{Unguentum  lodinii,  Pharm.,  1870.) 

Iodine,  four  parts 4 

Iodide  of  potassium,  one  part       .         .         .         .         .         .         .1 

Water,  two  parts    .         .         .         .         .         .         .         .         .         .2 

Benzoinated  lard,  ninety-three  parts     ......     93 

To  make  one  hundred  parts 100 


928      CEEATES,    OIJSTTMEXTS,    OLEATES,    AND    PLASTERS. 

Rub  the  iodine  and  iodide  of  potassium,  first  with  the  water*and  then 
■with  the  benzoinated  lard,  gradually  added,  until  they  are  thoroughly 
mixed,  avoiding  the  use  of  an  iron  spatula. 

Unguentum  lodofbrmi,  U.  S.  P.     [Iodoform  Ointment.) 

Iodoform,  in  very  fine  powder,  ten  parts 10 

Benzoinated  lard,  ninety  parts 90 

To  make  one  hundred  parts 100 

Rul)  the  iodoform  with  the  benzoinated  lard,  gradually  added,  until 
they  are  thoroughly  mixed. 

Unguentum  Mezerei,  U.  S.  P.     {3Iezereum  Ointmenit.) 

Fluid  extract  of  mezereum,  twenty-five  parts      .         .         .         .25 

Lard,  eighty  parts SO 

Yellow  wax,  twelve  parts 12 

Melt  together  the  lard  aud  \\ax  with  a  moderate  heat,  add  the  fluid 
extract,  aud  stir  the  mixture  constantly  until  the  alcohol  has  evaporated; 
then  continue  to  stir  until  cool. 

Unf/iiejitiim  Picis  Liqiiidce,  U.  S.  P.     ( 7<xr  (Hntinent.) 

Tar,  fifty  parts 50 

Suet,  fifty  parts 50 

To  make  one  hundred  parts 100 

]\Iix  tlic  tar  with  the  suet,  previously  melted  vnih  a  moderate  heat, 
and,  havhig  strained  the  mixture  through  musliu,  stir  it  constantly 
until  cool. 

Unguentum  Plumbi  Chrbonatis,  U.  S.  P.     (Ointment  of  Carbonate  of 

Lead.) 

Carbonate  of  lead,  in  very  fine  powder,  ten  parts        .                 .       10 
Benzoinated  lard,  ninety  parts 00 

To  make  one  hundred  parts 100 

Rub  the  carbonate  of  lead  with  the  iDcnzoinated  lard,  gradually 
added,  until  they  are  thoroughly  mixed. 

Unguentum  Plumbi  lodidi,  U.  S.  P.     (Ointment  of  Iodide  of  Lead.) 

Iodide  of  lead,  in  ver}'^  fine  powder,  ten  parts      ....      10 
Benzoinated  lard,  ninety  parts 90 

To  make  one  hundred  parts   .......     100 

Rub  the  iodide  of  lead  with  the  benzoinated  lard,  gradually  added, 
until  they  are  thoroughly  mixed. 
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Unguentiim  Potassii  lodidi,  U.  S.  P.     [Ointment  of  Iodide  of 

Potassium.) 

Iodide  of  potassium,  in  fine  powder,  twelve  parts       ...  12 

Hyposulphite  of  sodium,  one  part 1 

Boiling  water,  six  parts . 6 

Benzoinated  lard,  eighty-one  parts 81 

To  make  one  hundred  parts 100 

Dissolve  the  iodide  of  potassium  and  the  hyposulphite  of  sodium  in 
the  boiling  water,  in  a  warm  mortar;  then  add  the  benzoinated  lard 
gradually,  and  mix  thoroughly. 

Unguentiim  Stramonii,  U.  S.  P.     {Stramonium  Ointment.) 

Extract  of  stramonium,  ten  parts 10 

Water,  five  parts 5 

Benzoinated  lard,  eighty-five  parts .85 

To  make  one  hundred  parts 100 

Rub  the  extract  with  the  Avater  until  uniformly  soft ;  then  gradually 
add  the  benzoinated  lard,  and  mix  thoroughly. 

Unguentwn  SidjjJiuris,  U.  S.  P.     (Sulphur  Ointment.) 

Sublimed  sulphur,  thirty  parts 30 

Benzoinated  lard,  seventy  parts 70 

To  make  one  hundred  parts 100 

Rub  the  sulphur  with  the  benzoinated  lard,  gradually  added,  until 
they  are  thoroughly  mixed. 

Unguentwn  Sidphuris  Alkalinum,  IT.  S.  P.    {Alkaline  Sidphur 

Ointment.) 

Washed  sulphur,  twenty  parts 20 

Benzoinated  lard,  sixty-five  parts 65 

Carbonate  of  potassium,  ten  parts 10 

Water,  five  parts 5 

To  make  one  hundred  parts 100 

Triturate  the  sulphur  with  the  carbonate  of  potassium  and  the  water, 
gradually  add  the  benzoinated  lard,  and  mix  the  whole  thoroughly 
together. 

Unguentum  Tabaci.     {Tobacco  Ointment.) 

Take  of  Tobacco,  in  fine  powder ^  troyounce. 

Lard .8  troyounces. 

Water Suflicient. 

Moisten  the  tobacco  with  a  little  water,  introduce  it  into  a  conical 
glass  percolator,  and,  having  pressed  it  firmly,  pour  water  upon  it  until 
4  fluidounces  of  filtered  liquid  have  passed.  Evaporate  this  to  the  con- 
sistence of  a  soft  extract,  and  mix  it  thoroughly  with  the  lard. 

59 
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Unguentum  VeratrincB,  U.  S.  P.     ( Veratrine  Ointment.) 

{Unguentam  Veratrice,  Pharm.,  1870.) 

Veratrine,  four  parts 4 

Alcohol,  six  parts  ,.....,...       6 
Benzoinated  lard,  ninety-six  parts         ......     96 

Pub  the  veratrine  with  the  alcohol  in  a  warm  mortar  until  dissolved ; 
then  gradually  add  the  benzoinated  lard,  and  mix  thorotighlj. 

Unguentum  Zinci  Oxidi,  U.  S.  P.     {Ointment  of  Oxide  of  Zinc.) 

Oxide  of  zinc,  twenty  parts 20 

Benzoinated  lard,  eighty  parts 80 

To  make  one  hundred  parts 100 

Rub  the  oxide  of  zinc  with  20  parts  of  benzoinated  lard,  previottsly 
melted,  until  the  mixture  is  perfectly  smooth ;  then  add  the  remainder 
of  the  benzoinated  lard,  and  mix  thoroughly. 

It  is  to  be  regretted  that  the  revisional  committee  did  not  recommend 
the  use  of  benzoinated  lard  in  the  preparation  of  the  ointments  of  red 
and  yellow  oxides  (^f  mercury ;  the  experience  of  the  late  Prof.  Procter 
demonstrated  that  lard  so  prepared  did  not  reduce  the  mercuric  oxide 
even  after  a  lapse  of  15  years. 

Selections  from  Unofficinal  Cerates  and  Ointments. 
Cold  Cream.     (Dr.  L.  Tiu-nbull's  Recipe.) 

Take  of  White  wax 51. 

Oil  of  almonds f.fiv. 

Eose-water f^ij. 

Borax .^ss. 

Oil  of  roses itlv. 

Let  the  wax  be  melted  and  dissolved  in  the  oil  of  almonds  by  a  gentle 
heat ;  then  dissolve  the  borax  in  the  rose-water  and  add  the  solution  to  the 
heated  oil,  stirring  constantly  till  cool ;  then  add  the  oil  of  roses,  stirring. 
It  is  well  to  warm  the  rose-water  a  little,  or  to  add  it  to  the  ointment 
before  it  is  much  cooled,  thus  preventing  any  granulation  of  the  wax ; 
to  secure  the  advantage  of  the  borax  the  cpiantity  of  rose-water  ought  to 
be  increased  to  at  least  f.5v,  and  that  slightly  warmed,  as  borax  requires 
12  parts  of  water  for  solution. 

Thus  prepared,  cold  cream  is  a  beautiful  snow-white,  smooth,  bland 
ointment,  about  the  consistence  of  good  lard,  and  an  admirable  substitute 
for  that  excipient.  It  is  too  soft  for  a  convenient  lip  salve,  and  the 
following  is  preferred  : — 

Hose  Lip  Salve. 

Take  of  Oil  of  almonds 5iij. 

Alkanet 3ij- 

Digest  with  a  gentle  heat  and  strain ;  then  add — 

White  wax giss. 

Spermaceti ^ss. 
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Melt  with  the  colored  oil^  and  stir  it  until  it  begins  to  thicken ;  then 
add — 

Oil  of  rose  geranium  .         .......     gtt.  xxiv. 

This  may  be  put  into  small  metallic  boxes  for  the  waistcoat  pocket. 

Elemi  Ointment. 

Take  of  Elemi  (resin) .         .  gij. 

Simple  cerate        ........  §ij. 

Resin  cerate  ........  gss. 

Peruvian  balsam §ss. 

Fuse  together  and  mix  thoroughly. 

It  was  much  prescribed  by  Prof.  Pancoast,  of  the  Jefferson  Medical 
College,  as  an  elegant  substitute  for  resin  cerate. 

The  London  Pharmaeopoeia  contains  another  formula,  which  nearly 
agrees  with  the  following,  of  the  Prussian  Pharmacopoeia : 

Take  of  Elemi, 

Turpentine, 

Suet, 

Lard,  each,  equal  parts. 

Fuse,  strain,  and  mix. 

Glycerin  Ointment.     (J.  H.  Eckey.) 

Take  of  Spermaceti ^ss. 

White  wax    .........  Z]- 

Oil  of  almonds      ........  fjij. 

Glycerin f^j. 

Melt  the  wax  and  spermaceti  with  the  oil  of  almonds  at  a  moderate 
heat ;  put  these  into  a  wedgewood  mortar,  add  the  glycerin,  and  triturate 
until  cold. 

Glycerin  can  only  be  incorporated  with  fats  when  they  are  softened 
to  about  its  consistence ;  it  is  not,  like  an  oil,  a  solvent  for  fats.  This 
is  a  bland  and  pleasant  application,  which  if  desu'ed  may  be  appropriately 
perfumed  to  render  it  more  popular. 

Compound  Cerate  of  Lead. 

Take  of  Cerat  plumbi  subacet., 

Cerati  simp.,  each 5ss. 

Hydrarg.  chlor.  mit., 

Pulv.  opii,  each 5j- 

Mix.     Used  in  eruptions  of  local  character.     (J.  Parrish,  Sr.) 

Improved  Tobacco  Ointment. 

Tobacco  leaves gv. 

Vinegar  ............     Oij. 

Digest  and  evaporate  to  Oss,  strain  and  express  the  liquid,  then  evap- 
orate to  foiij,  with  this  soften  1  oz.  of  extract  of  belladonna,  which  is 
to  be  incorporated  with  %\  troyounces  of  resin  cerate,  in  which  5viss  of 
camphor  have  been  thoroughly  mixed  to  a  smooth  ointment. 
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This  is  a  very  superior  stimulating  and  anodyne  application.  (W.  J. 
AUinson.) 

Garlic  Ointment. 

Fresh  garlic 2  or  3  cloves. 

Lard 1  ounce. 

Digest  at  a  moderate  heat  for  half  an  hour,  and  strain.  It  is  a  veiy 
good  application  to  the  chest  in  croup. 

Tetter  Ointment  prescribed  by  the  late  Dr.  S.  G.  Morton. 

Take  of  Calomel, 

Alum  (dried),  in  powder, 
Carbonate  of  lead, 

Oil  of  turpentine,  each 3ij. 

Simple  ointment ^iss. 

Triturate  the  powders  together  till  they  are  impalpable  and  thoroughly 
mixed,  then  incorporate  them  with  the  oil  and  cerate. 

This  is  one  of  the  very  best  ointments  of  its  class,  as  proved  by  trials 
during  a  series  of  years. 

The  mode  of  using  it  is  to  apply  it  at  night,  wash  off  with  pure 
castile  soap  in  the  morning,  wipe  dry,  and  dust  with  pure  starch. 

Tetter  Oijitment  j^rescribed  by  Dr.  Physic, 

Take  of  Hydrarg.  ammoniat 9j. 

Hydrarg.  chlor.  corros. gi'-  x. 

Alcoholis f^j. 

Plumbi  acetatis 3ss. 

AdijDis ^j. 

Triturate  tlie  corrosive  chloride  with  the  alcohol,  add  the  white  pre- 
cipitate and  sugar  of  lead,  and  make  an  ointment,  to  be  applied  twice 

daily. 

A  Salve  resembling  "  Becker^  Eye  Balsam.^'' 

Take  of  Calamine, 

Tutty,  of  each 

Eed  oxide  of  mercury 


Camphor,  in  powder 
Almond  oil  . 
White  wax  . 
Fresh  butter  . 


3iss. 

3j. 

giss. 

|vuj. 


Reduce  the  mineral  substances  to  a  very  fine  powder,  and  incorporate 
with  the  oil  in  which  the  camphor  has  been  dissolved  with  the  wax  and 
butter  previously  melted  together.  The  butter  must  be  deprived  of 
salt,  if  present,  by  washing  with  warm  water. 

The  reputation  of  Becker's  Eye  Balsam  is  widely  extended. 

Compound  Iron  Ointment. 

Take  of  Common  iron  rust ^iijss. 

Powdered  red  oxide  of  mercury        .        .        .        •     SJ>  oj* 

Make  into  an  impalpable  powder,  and  add  to — 

Washed  lard ^ij. 
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For  the  cure  of  chronic  inflammation  of  the  eyelid  (conjunctiva), 
particularly  of  a  scrofulous  character,  eruptions  on  the  face  and  body  of 
young  children,  etc. 

Unguentum  Cretse.     (Westminster  Hospital.*) 

Take  of  Prepared  chalk Sij. 

OUve  oil 3iss. 

Lard      .        .        .        .        .^ Sivss. 

Mix. 

Aconitia  Ointment. 

Take  of  Aconitia grs.  xvj. 

Olive  oil .     5ss. 

Rub  together,  and  then  incorporate  with 

Lard Sj. 

A  good  substitute  for  this  expensive  preparation  will  be  found 
among  the  liniments.     (See  also  Ung.  Aconitia,  Br.  P.) 

Unguentum  Belladonna  Compositum.'f 

R.     Extractum  belladonnse grs.  x. 

Extractum  stramonii 3ss. 

Acidi  tannici grs.  viij. 

Adipis      . |j. 

Mix  thoroughly. 

Unguentum  Hydrargyri  Compositum.f 

K.  Unguentum  hydrargyri, 
Unguentum  belladonnse, 
Unguentum  iodi,  each 3ij. 

Mix  thoroughly. 

Unguentum  Piois  C  Sulphure.     (Middlesex  Hospital.) 

Take  of  Sulphur  and  tar,  each 2  drachms. 

Hydrosulphide  of  ammonium   ....  5  minims. 

Prepared  chalk 1  drachm. 

Lard,  to  make 7  drachms. 

Mix. 

Unguentum  Ferri  Chloridi.^     {Hcemostatic  Ointment.) 

Take  of  Ferri  chloridi oij. 

Adipis .        .        .     Sj. 

Mix. 

Ointment  of  Cod-Liver  Oil. 

Take  of  Eresh  cod-liver  oil,  seven  parts 7 

White  wax, 

Spermaceti,  each,  one  part        ......      1 

*  From  Squire's  Pharm.  of  London  Hospitals. 

t  Pharm.  of  Hospital  of  University  of  Pennsylvania. 
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Melt  together,  stirring  constantly  till  cool. 

This  is  used  in  ophthalmia  and  opacity  of  the  cornea,  either  alone  or 
combined  with  a  little  citrine  ointment ;  also  as  a  friction  or  dressing 
for  scrofulous  indurations  and  sores,  in  rheumatism,  stiif  joints,  and 
several  skin  diseases.  It  is  said  to  have  been  used  successfully  in  pru- 
rigo or  scald  head  when  other  remedies  have  failed. 

Ointment  of  Croton  Oil. 

Take  of  Croton  oil n\^xxx. 

Lard,  softened 5J. 

Mix  the  croton  oil  with  a  small  portion  of  the  lard  first,  and  add  the 
remainder  gradually.  It  is  used  as  a  rubefacient  in  rheumatism,  and 
when  repeated  is  likely  to  produce  a  pustular  eruption. 


Hufeland's  Stimulating  Ointment 

Take  of  Beef  gall 

White  soap 

AlthiTpa  ointment 

Petroleum 


3iij. 
3iij. 

oij. 


Mix  by  heating,  and  add,  as  it  cools, 

Powdered  camphor 3j. 

Powdered  carbonate  ammonium 5ss. 

Altluiea  ointment  is  now  dismissed  from  nearly  every  Pharmacopoeia. 
It  is  directed  to  be  made  by  Beral  in  the  following  manner :  Flaxseed 
and  althsea,  each,  4  parts;  water,  12  parts;  form  a  thick  mucilage; 
strain,  and  add  lard,  6  parts ;  evaporate,  and  add  resin,  2  parts ;  tur- 
pentine and  yellow  wax,  each,  4  parts.  Melt  all  together,  and  stir  till 
cool. 

Pile  Ointment. 

Acetate  morphine grs.  v. 

Acid,  tannic 3ss. 

Linim.  subacetate  of  lead f5ss. 

Simple  ointment 3vij. 

Triturate  the  tannic  acid  with  the  liniment,  and  then  mix  all  to- 
gether. 

Oleata — Oleates. 

This  class  of  preparations  was  proposed  and  introduced  in  1872  by 
IMarshall  as  a  more  cleanly  method  of  preparing  ointments,  and  form- 
ing substitutes  for  them,  having  the  advantage  of  being  more  rapidly 
absorbed  than  the  corresponding  ointments. 

In  a  paper  by  Dr.  L.  ^^^olif,  published  in  the  Arner.  Jour.  Pharm., 
vol.  li.,  p.  8,  a  process  for  preparing  oleic  acid  is  given  by  saponifying 
oil  of  sweet  almonds  mth  litharge,  dissolving  the  oleate  of  lead  in 
benzine,  and  decomposing  this  solution  with  diluted  hydrochloric  acid  (1 
to  9),  which  precipitates  the  chloride  of  lead.  The  benzine  solution  of 
oleic  acid  should  be  filtered,  the  benzine  evaporated,  and  the  oleic  acid 
is  then  suitable  for  any  pharmaceutic  uses. 

The  oleate  of  mercury  is  directed  to  be  prepared  by  heating  the  oleic 
acid  to  near  165°  F.,  gradually  adding  the  mercm-ic  oxide  in  proportion 
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of  10  parts  of  the  oxide  to  90  of  the  acid,  and  stirring  constantly  until 
dissolved. 

Oleate  of  morphine  may  be  made  by  dissolving  the  morphine  in  the 
acid  in  the  proportion  of  4  per  cent. ;  it  is  frequently  used  in  combina- 
tion with  oleate  of  mercury. 

Oleate  of  zinc  may  be  prepared  by  treating  oxide  of  zinc,  5j ;  oleic 
acid,  .5j.  Heat  the  acid  to  165°  F.,  add  the  oxide,  and  stir  constantly 
until  combination  is  effected.  For  ointment  of  oleate  of  zinc  add  1 
ounce  of  cosmoline. 

Oleate  of  bismuth  and  oleate  of  iron  may  be  prepared  in  similar 
manner. 

Oleate  of  veratrine  is  directed  to  be  made  by  adding  2  parts  of 
veratrine  to  98  parts  of  oleic  acid,  heated  over  a  water-bath  until  dis- 
solved. 

Oleate  of  aconitine  is  frequently  prepared  of  the  same  strength. 

It  should  be  borne  in  mind  that  the  oleates  are  not  definite  chemical 
compounds  of  the  bases  with  the  acid,  but  only  solutions  of  the  oxides 
in  a  large  excess  of  the  acid  present. 

The  true  oleates  may  be  j)repared  by  Dr.  Wolff's  process,  which  con- 
sists of  dissolving  castile  soap  in  8  parts  of  water,  which  solution  is  allowed 
to  cool  and  stand  for  24  hours,  when  the  sodium  palmitate  will  be  largely 
deposited ;  the  supernatant  liquid,  containing  mostly  sodium  oleate,  is 
drawn  off  and  decomposed  with  a  concentrated  solution  of  the  metallic 
salt,  which,  if  obtainable,  should  contain  no  free  acid.  A  heavy  deposit 
of  oleo-palmitate  formed  is  strained  off,  pressed  out  in  a  strainer,  and 
the  adherent  water  is  evaporated  in  a  water-bath ;  after  this  it  is  dis- 
solved in  about  6  to  8  times  its  weight  of  petroleum  benzine,  which 
solution,  containing  the  oleate,  is  decanted  from  the  insoluble  palmitate ; 
this  should  be  then  filtered,  and  the  benzine  evaporated. 
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Emplastra.     (Plasters.) 

These  are  external  applications  of  a  consistence  thicker  than  cerates, 
and  of  such  tenacity  and  adhesiveness  at  the  temperature  of  the  body 
that  when  warmed  and  applied  they  will  adhere  firmly.  They  are  used 
for  two  principal  objects:  1st,  to  furnish  mechanical  support  and  to 
protect  the  part  from  the  air;  and,  2d,  to  convey  medicinal  effects, 
especially  of  a  stimulant  and  discutient  character. 

In  the  chapter  on  Fixed  Oils,  the  subject  of  the  preparation  and 
properties  of  lead  plaster,  oleo-margarate  of  lead,  is  fully  presented. 
This  preparation  is  the  basis  of  most  plasters,  though  many  are  made 
from  resinous  substances,  which  are  treated  of  under  the  appropriate 
head. 

In  accordance  with  the  general  plan  of  this  work,  a  syllabus  is  pre- 
sented embracing  the  composition  of  the  officinal  plasters,  and  remarks 
upon  them,  and  the  working  formulas  from  the  Pharmacopoeia  are  ap- 
pended with  selections  from  unofficinal  formulas.  Some  practical  direc- 
tions for  their  preparation  and  the  mode  of  spreading  them  follow. 
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Syllabus  of  Officinal  Plasters. 

Emplastrum  ammoniaci.    Ammoniac,  100  pai'ts,  diluted  acetic  acid,  140  parts.    Stimu- 

latina:  resolvent. 
Emplastrum  ammoniaci  cum  bydrargyro.     Ammoniac,  720  parts,  mercury,  180  parts, 

olive  oil,  8  parts,  sulphur,  1  part,  dUuted  acetic  acid,  1000  parts,  lead  plaster,  suffi- 
cient.    Discutient  resolvent. 
Emplastrum  arnicte.     Extract  of  arnica,  50  parts,  resin  plaster,  100  parts.     Anodyne 

stimulant  in  bruises. 
Emplastrum  asafoetida.    Asafoetida,  35  parts,  lead  plaster,  35  parts,  galbanum,  15  parts, 

yellow  wax,  15  parts,  alcohol,  120  parts.     Stimulant  antispasmodic. 
Emplastrum  belladonna?.      Alcohol   extract   from   100  parts  of  root  added  to  resin 

plaster  to  make  100  parts.     Anodyne. 
Emplastrum  capsici.     Oleoresin,  capsicum,  resin  plaster,  each,  sufficient.     Stimulant 

rubefacient. 
Emplastrum  feiTi.     Oxide  of  iron,  10  parts,  Canada  turpentine,  10  parts.  Burgundy 

pitch,  10  parts,  lead  plaster,  70  parts.     vStrengthening  mechanical  supi)ort. 
Emplastrum  galbani.      Galbainim,  10  parts,  turpentine,  "2  parts,  Burgundy  pitch,  G 

parts,  lead  plaster,  76  parts.     Stinuilating  antispasmodic. 
Emplastrum  hydrargyri.     Mercury,  30  parts,  olive  oil,  10  parts,  resin,  10  parts,  lead 

plaster,  50  jjarts.     Discutient  alterative. 
Empla-^trum  ichtliyocoUa.      Isinglass,  10   parts,  alcohol,  40   parts,  glycerin,   1    ^lart, 

water,  tincture  benzoin,  each,  sufficient.     Mechanical  suppcn-t. 
Emplastrum  opii.     Extract  of  opium,  0  parts,  Burgundy  pitch,  18  j^arts,  lead  plaster, 

70  parts,  water,  8  parts.     Anodyne. 
Emplastrum   picis   Burgundicje.      Burgundy  pitch,  90  parts,  yellow  wax,  10  parts. 

Strengthening  rubefacient. 
Emplastrum    picis    Canadensis.      Canada    pitch,   90    parts,  yellow  wax,    10    parts. 

Strengthening  rubefacient. 
Emplastrum  picis  cum  cantharide.     Burgundy  pitch,  92  parts,  cei*ate  of  cantliarides, 

8  parts.     Rubefacient  warming  ])laster. 
Emplastrum  plumbi.     Oxide  of  lead,  powdered,  32  parts,  olive  oil,  60  parts,  water, 

sufficient.     Meclianical  support,  sedative. 
Emplastrum  resinie.     Kesin,  powdered,  14  part.s,  lead  plaster,  80  parts,  yellow  wax, 

6  parts.     Adhesive  plaster. 
Emplastrum  saponis.     Soap,  in  coarse  powder,  10  parts,  lead  plaster,  90  parts,  water, 

sufficient.     Mild  dressing. 

Working  Formulas  for  Officinal  Plasters. 

Emplastrum  Ammoniaci,  U.  S.  P.     [Ammoniac  Plaster.) 

Ammoniac,  one  hundred  parts 100 

Diluted  acetic  acid,  one  hundred  and  forty  parts        .         .         .     140 

Digest  the  ammoniac  iu  the  dihitcd  acetic  acid  in  a  suitable  vessel,, 
avoiding  contact  with  metals,  until  it  is  entirely  emulsionized ;  then 
strain,  and  evaporate  the  strained  liquid  by  means  of  a  water-bath,  stir- 
ring constantly,  imtil  a  small  portion,  taken  from  the  vessel,  hardens  on 
cooling;. 

Emplastrum  Ammoniaci  cum  Hydrarriyro,  U.  S.  P.     (Ammoniac 
Plaster  with  Mtrcury.) 

Ammoniac,  seven  hundred  and  twenty  parts      ....  720 

Mercury,  one  hundred  and  eighty  par.td 180 

Olive  oil,  eight  parts     .         . 8 

Sublimed  sulphur,  one  part          .         .         .         .         .         .         .  1 

Diluted  acetic  acid,  one  thousand  parts 1000 

Lead  plaster,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 
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Digest  the  ammoniac  in  the  diluted  acetic  acid  in  a  suitable  vessel, 


avoiding  contact  with  metals,  until  it  is  entirely  emulsionized ;  then 
strain,  and  evaporate  the  strained  liquid  by  means  of  a  water-bath,  stir- 
ring constantly,  until  a  small  portion,  taken  from  the  vessel,  hardens  on 
cooling.  Heat  the  olive  oil,  and  gradually  add  the  sulphur,  stirring 
constantly  until  they  unite ;  then  add  the  mercury,  and  triturate  until 
the  globules  of  the  metal  cease  to  be  visible.  Next  add,  gradually,  the 
ammoniac  while  yet  hot ;  and  finally,  having  added  enough  lead  plaster, 
previously  melted  by  means  of  a  water-bath,  to  make  the  mixture  w  eigh 
1000  parts,  mix  the  whole  thoroughly. 

Emplastrum  Arnicse,  U.  S.  P.     [Arnica  Plaster^ 

Extract  of  arnica  root,  fifty  parts 50 

E.esin  plaster,  one  hundred  parts 100 

Add  the  extract  to  the  plaster,  previously  melted  by  means  of  a  water- 
bath,  and  mix  them  thoroughly. 

Emplastrum  Asafcetida,  U.  S.  P.     {Asafoetida  Plaster) 

Asafoetida,  thirty-five  parts 35 

Lead  plaster,  thirty-five  parts      .......  35 

Galbanum,  fifteen  parts .  15 

Yellow  wax,  fifteen  parts     ........  15 

Alcohol,  one  hundred  and  twenty  parts 120 

Digest  the  asafoetida  and  galbanum  with  the  alcohol  on  a  water-bath, 
separate  the  liquid  portion,  while  hot,  from  the  coarser  impurities  by 
straining,  and  evaporate  it  to  the  consistence  of  honey ;  then  add  the 
lead  plaster  and  the  wax,  previously  melted  together,  stir  the  mixture 
well,  and  evaporate  to  the  proper  consistence. 

Emjplastrum  Belladonnse,  U.  S.  P.     [Belladonna  Plaster.) 

Belladonna  root,  in  [N'o.  60  powder,  one  hundred  parts      .        .     100 

Alcohol, 

Resin  plaster,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  belladonna  root  is  exhausted.  Reserve 
the  first  ninety  parts  of  the  percolate  ;  evaporate  the  remainder,  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.),  to  10  parts,  mix  this  with  the 
reserved  portion,  and  evaporate,  at  or  below  the  above-mentioned  temper- 
ature, to  a  soft,  uniform  extract.  Add  to  this  enough  resin  plaster,  pre- 
viously melted,  to  make  the  whole  weigh  100  parts,  and  mix  thoroughly. 
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Em'plastrum  Gapsici,  U.  S.  P.     {Capsicum  Plaster.) 

Resin  i^laster, 

Oleoresin  of  capsicum,  each  .        .         .         .A  sufficient  quantity. 

Melt  the  resin  plaster  at  a  gentle  heat,  spread  a  thin  and  even  layer 
of  it  upon  muslin,  and  allow  it  to  cool.  Then,  having  cut  oif  a  piece 
of  the  required  size,  apply  a  thin  coating  of  oleoresin  of  capsicum  by 
means  of  a  brush,  leaving  a  narrow  blank  margin  along  the  edges. 

A  space  of  4  inches  or  10  centimeters  square,  shonld  contain  4  grains, 
or  25  centigrammes  of  oleoresin  of  capsicum. 

JEmp)lastnLrii  Ferri,  U.  S.  P.     {Iron  Plaster.)     {Strengthening  Plaster.) 

Hvdrated  oxide  of  iron,  dried  at  a  temperature  not  exceedins: 

80°  C.  (176°  R),  ten  parts ^  10 

Canada  turpentine,  ten  parts 10 

Burfjundy  pitch,  ten  parts 10 

Lead  plaster,  seventy  parts 70 

To  make  one  hundred  parts 100 

j\fclt  the  lead  pkister,  Canada  turpentine,  and  Burgundy  pitch  by 
means  of  a  water-bath ;  then  add  the  oxide  of  iron,  and  stir  constantly 
until  the  mixture  thickens  on  cooling 


&• 


Emplastrum  Galbam\  U.  S.  P.     {Galbanum  Plaster 

Galbanum,  sixteen  parts 

Turpentine,  two  parts 

Bursjundy  pitch,  six  parts 

Lead  plaster,  seventy-six  parts 


16 

2 

6 

76 


To  make  one  hundred  parts 100 

To  the  galbanum  and  turpentine,  previously  melted  together  and 
strained,  add,  first,  the  Burgundy  pitch,  then  the  lead  plaster,  melted 
over  a  gentle  fire,  and  mix  the  whole  thoroughly. 

Phnplastrum  Hgdrargyri,  U.  S.  P.     {3Iercarial  Plaster.) 

Mercury,  thirty  parts 30 

Olive  oil,  ten  parts 10 

Resin,  ten  parts 10 

Lead  plaster,  fifty  parts 50 

To  make  one  hundred  parts 100 

Melt  the  olive  oil  and  r&sin  together,  and,  when  the  mixture  has 
become  cool,  rub  the  mercury  with  it  until  globules  of  the  metal  cease 
to  be  visible.  Then  gradually  add  the  lead  plaster,  previously  melted, 
and  mix  the  whole  thoroughly. 

JSmplasfimm  IchthyocoUce,  U.  S.  P.     {Isinglass   Plaster.)     {Court 

Plaster.) 

Isinglass,  ten  parts 10 

Alcohol,  fort}'  parts 40 

Glycerin,  one  part 1 

Water, 

Tincture  of  benzoin,  each    ....       A  sufficient  quantity. 
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Dissolve  the  isinglass  in  a  sufficient  quantity  of  hot  water  to  make 
the  solution  weigh  120  parts.  Spread  one-half  of  this,  in  successive 
layers,  upon  taffeta  (stretched  on  a  level  surface),  by  means  of  a  brush, 
waiting  after  each  application  until  the  layer  is  dry.  Mix  the  second 
half  of  the  isinglass  solution  with  the  alcohol  and  glycerin,  and  apply 
it  in  the  same  manner.  Then  reverse  the  taffeta,  coat  it  on  the  back 
with  tincture  of  benzoin  and  allow  it  to  become  perfectly  dry. 

Cut  the  plaster  in  pieces  of  suitable  length  and  preserve  them  in  well- 
closed  vessels. 

Substituting  gramme  (15.5  grains)  for  part,  the  above  quantities  are 
sufficient  to  cover  a  piece  of  taffeta  15  inches  or  38  centimeters  square. 

Emplasfrum  Opii,  U.  S.  P.     {Opium  Plaster.) 

Extract  of  opium,  six  parts 6 

Burgundy  pitch,  eighteen  parts  .......       18 

Lead  plaster,  seventy-six  parts    .         .         .        .         .        .         .76 

Water,  eight  parts 8 

To  make  one  hundred  parts 100 

Rub  the  extract  of  opium  with  the  water,  until  uniformly  soft,  and 
add  it  to  the  Burgundy  pitch  and  lead  plaster,  melted  together  by  means 
of  a  water-bath ;  then  continue  the  heat  for  a  short  time,  stirring  con- 
stantly, until  the  moisture  is  evaporated. 

Emplastrum  Picis  Burgundicce,  U.  S.  P.     (Burgundy  Pitch  Plaster.) 

Burgundy  pitch,  ninety  parts 90 

Yellow  wax,  ten  parts 10 

To  make  one  liundred  parts 100 

Melt  them  together,  strain  the  mixture,  and  stir  constantly  until  it 
thickens  on  cooling. 

JEraplastrum   Picis   Canadensis^  U.  S.  P.      {Canada   Pitch   Plaster.) 
{Hemlock  Pitch  Plaster.) 

Canada  pitch,  ninety  parts 90 

Yellow  wax,  ten  parts 10 

To  make  one  hundred  parts  .         .         .         .         .         .     100 

Melt  them  together,  strain  the  mixture,  and  stir  constantly  until  it 
thickens  on  cooling. 

PJmplastrum'  Picis  cum   Cantharide,  U.  S.  P.      {Pitch  Plaster  luith 
Cantharides.)     { Warming  Plaster.) 

Burgundy  pitch,  ninety-two  parts        .         .         .         .         .         .92 

Cerate  of  cantharides,  eight  parts 8 

To  make  one  hundred  parts 100 
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Heat  the  cerate  as  nearly  as  possible  to  100°  C.  (212°  F.)  on  a  Mater- 
bath,  and,  having  continued  the  heat  for  15  minutes,  strain  it  tlirough 
a  close  strainer  which  will  retain  the  cantharides.  To  the  strained 
liquid  add  the  pitch,  melt  them  together  bv  means  of  a  water-bath,  and, 
having  removed  the  heat,  stir  the  mixture  constantly  until  it  thickens 
on  cooling. 

Emplastruni  Fliimbi,  U.  S.  P.     {Lead  Plaster.)     {Diachylon  Fluster.) 

Oxide  of  lead,  in  very  fine  powder,  thirty-two  parts      .         .         .32 
Olive  oil,  sixty  part;;         .........     60 

Water A  sufficient  quantity. 

Rub  the  oxide  of  lead  with  about  -}  of  the  olive  oil,  and  add  the 
mixture  to  the  remainder  of  the  oil,  contained  in  a  suitable  vessel  of  a. 
capacity  equal  to  3  times  the  bulk  of  the  ingredients.  Then  add  10 
])arts  of  boiling  water,  and  boil  the  whole  together  uutil  a  homogeneous 
plaster  is  formed,  adding,  from  time  to  time,  during  tlic  process,  a  little 
water,  as  that  first  addci^l  is  consumed. 

Lead  plaster  is  white,  pliable,  and  tenacious,  free  from  greasiness  or 
stickiness.  It  sliould  be  entirely  soluble  in  warm  oil  of  turpentine 
(absence  of  uucond)iued  oxide  of  lend). 

Eraplastrum  Fesincc,  U.  S.  P.     {Fesin  Flaster.)     {Adhesive  Flaster.)" 

Resin,  in  fine  powder,  fourteen  parts 14 

Lead  plaster,  eighty  parts SO 

Yellow  wax,  six  parts 0 

To  make  one  hundred  parts 100 

To  the  lead  plaster  and  wax,  melted  together  over  a  gentle  fire,  add 
the  resin,  and  mix  them. 

Eniplastrum  Saponis,  U.  S.  P.     {Soap  Flaster.) 

Soap,  dried  and  in  coarse  powder,  ten  parts 10 

Lead  plaster,  ninety  parts 90 

Water A  sufficient  quantity. 

Rub  the  soap  with  water  until  brought  to  a  semi-liquid  state ;  then 
mix  it  with  the  lead  plaster,  2)reviously  melted,  and  evaporate  to  the 
proper  consistence. 

REMARKS   ON   THE   PLASTERS. 

When  lead  plaster  is  associated  Avith  soap  it  is  rendered  less  adhesive 
and  irritating  in  its  character,  and  furnishes  a  sedative  emollient  prej)- 
aration ;  it  should  not  be  confounded,  as  it  often  is,  with  soap  cerate. 

By  mixing  resin  with  lead  plaster,  a  more  adhesive  plaster  is  ob- 
tained, but  the  stimulating  effect  of  the  resin  sometimes  is  irritant  to 
the  skin  of  those  susceptible  to  such  applications ;  spread  on  muslin  it 
forms  the  well-known  adhesive  plaster  cloth. 
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Plasters  should  be  kept  in  tin-cans,  standing  on  their  ends,  in  a  cool 
place,  and  if  they  seem  disposed  to  crack  should  be  carefully  unrolled 
and  warmed  before  a  gentle  fire,  permitting  it  to  cool  before  rolling  it 
up.  The  skilful  preparation  of  the  plasters  in  which  the  medicinal 
extracts  enter,  is  accomplished  mainly  by  bringing  the  plasters  into  a 
semi-liquid  state,  and  stirring  them  into  the  plasters  while  fused ;  if 
care  is  taken  most  excellent  results  can  be  thus  obtained. 

In  mercurial  plaster  the  olive  oil  and  resin  are  fused  together,  and 
this  furnishes  a  viscid,  tenacious  mass,  in  which  the  mercury  can  be 
extinguished  very  rapidly,  while  in  ammoniac  plaster  with  mercury  the 
same  result  is  attained  by  using  "  balsam  of  sulphur,"  a  substance 
formed  by  heating  olive  oil  and  sulphur  together,  which  possesses  in  a 
most  remarkable  degree  the  power  of  extinguishing  the  mercury ;  the 
very  offensive  smell  renders  its  employment  very  objectionable  in  any 
considerable  quantity.  The  gum-resins,  which  are  sparingly  soluble, 
require  to  be  often  digested  with  alcohol,  as  is  the  case  of  asafoetida  and 
galbanum,  or  with  diluted  acetic  acid  in  the  case  of  ammoniac  plaster. 

The  manufacture  of  plasters  by  large  establishments  has  changed  the 
trade  in  plasters  almost  entirely  within  the  last  few  years.  The  incor- 
poration of  india-rubber  with  various  medicinal  and  resinous  matters 
renders  the  plasters  very  flexible,  and  the  process  of  perforating  them 
with  holes  about  y g  of  an  inch  in  diameter,  termed  "  porousing,"  per- 
mits the  escape  of  perspiration,  are  improvements  of  no  questionable 
character. 

The  omission  of  aconite  and  antimony  plaster  remove  two  which 
Lave  been  used  effectively,  the  latter  for  a  very  long  time.  In  prepar- 
ing antimonial  plaster  the  tartar  emetic  should  be  reduced  to  an  im- 
palpable powder,  which  is  best  effected  by  throwing  a  hot  aqueous 
solution  of  it  into  a  quantity  of  strong  alcohol ;  by  this  means  it  falls, 
in  consequence  of  its  insolubility,  in  that  menstruum ;  after  it  has  been 
deposited  it  should  be  filtered  out  and  carefully  dried. 


Unofficinal  Plasters. 

Eniplastrum,  Aconiti. 

Take  of  Aconite  root,  in  fine  powder    ...        16  troyounces. 
Alcohol, 
Eesin  plaster,  each    ....     A  sufficient  quantity. 

Moisten  the  aconite  root  with  6  fluidounces  of  alcohol,  and  pack  in  a 
conical  percolator.  Cover  the  surface  with  a  disk  of  paper,  and  pour 
upon  it  10  fluidounces  of  alcohol.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice  with  a  cork  and  set  it  aside 
for  4  clays.  Then  remove  the  cork,  and  gradually  pour  on  alcohol  until 
2  pints  of  tincture  have  been  obtained,  or  the  aconite  root  is  exhausted. 
Distil  off  1|^  pints  of  alcohol  by  means  of  a  water-bath,  and  evaporate 
the  residue  to  the  consistence  of  a  soft  uniform  extract.  Add  to  this 
sufficient  resin  plaster,  previously  melted,  to  make  the  mixture  weigh 
16  troyounces,  and  then  mix  thoroughly. 
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Emplastrum  Antimonii. 

Take  of  Tartrate  of  antimony  and  potassium,  in  very 

fine  powder 1  troy  ounce. 

Burgundy  pitch 4  troyounces. 

Melt  the  pitch  by  means  of  a  water-bath,  and  strain ;  tlien  add 
the  powder,  and  stir  them  well  together  until  the  mixture  thickens  on 
cooling. 

Tartar  emetic,  if  precipitated  bv  pouring  its  solution  into  alcohol,  95 
per  cent.,  is  reduced  to  a  very  fine  powder,  Mhich  when  drial  is  in  the 
best  condition  for  making  ointment  or  plaster. 

Logan's  Plaster. 
Take  of  Litharge, 

Carbonate  of  lead,  of  each 1  ft),  com. 

Castile  soap 12  oz.  com. 

Fresh  butter 4  oz. 

Olive  oil         ........  2'>  pints. 

Powdered  gum  mastich 2  drachms. 

Mix  the  soap,  oil,  and  butter  together ;  then  add  the  oxide  of  lead, 
and  boil  it  gently  over  a  slow  fire  for  an  hour  and  a  half,  or  until  it  has 
a  pale-brown  coh)r,  stirring  constantly;  the  heat  may  then  be  increased, 
and  the  boiling  continued,  till  a  ]K)rtion  of  the  melted  plaster  being 
dropped  on  a  smooth  board  is  found  not  to  adhere ;  then  remove  it  from 
the  fii*e,  and  add  the  powdered  gum  mastich. 

JSmjolastrum  Universalis. 

A  plaster  is  officinal  in  several  of  the  European  Pharmacopoeias  under 
different  names,  which  appears  to  l)e  identical  with  Keyser's  Universal 
pla.ster,  sold  extensively  in  this  country  as  a  nostrum. 

The  following  is  the  formula  of  the  Prussian  Pharmacoposia ;  the 
pro})ortions  are  by  weight : — 

Take  of  Red  lead,  in  very  fine  powder .Svii.j. 

Olive  oil 5x\i- 

Boil  them  in  a  proi)er  vessel,  with  constant  agitation,  until  tlie  Avhole 
has  assumed  a  blackish-brown  color ;  then  add — 

Yellow  wax 5iv. 

And  after  this  has  been  melted  and  well  mixed — 

Camphor 3ij. 

Previously  dissolve  in  a  little  olive  oil. 

Now  pour  it  out  into  suitable  boxes,  or  into  paper  capsules,  to  be  cut 
into  square  cakes  when  cold. 

Deicees'  Breast  Plaster.     {A  modified  Formula.) 

Take  of  Lead  plaster 3iij. 

Ammoniac  plaster        .......  Jss. 

Logan's  plaster  ^iss. 

Spermaceti, 

Camphor,  of  each -        •  3ij- 
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Melt  the  plasters ;  then  add  the  spermaceti  and  camphor,  and  remove 
from  the  fire. 

Pancoasfs  Sedative  Plaster. 

Take  of  Extract  of  belladonna, 
Mercurial  plaster, 
Lead  plaster Equal  parts. 

Mix  by  fusion  and  trituration. 

Plaster  for  Mammary  Abscess.     (Dr.  Ellwood  Wilson.) 

Take  of  Belladonna  plaster  . 1  part. 

Logan's  plaster 2  parts. 

Melt  them  together  and  spread  upon  chamois  leather.     (See  page  946.) 

SPREADING   OF   PLASTERS. 

Plasters  are  spread  on  skin  of  various  kinds  and  finish,  on  cotton  cloth 
of  different  qualities,  and  rarely  on  silk  and  paper ;  of  those  spread  upon 
skin,  the  size  is  indicated  in  prescription,  by  the  number  of  inches  in 
each  direction,  or,  when  irregular  shapes  are  ordered,  by  a  j)attern 
furnished  the  pharmacist. 

The  spreading  of  plasters,  which  was  formerly  an  important  part  of 
the  business  of  the  apothecary,  has  now,  like  many  other  operations  of 
his  art,  been  monopolized  by  manufacturers,  who,  by  making  this  single 
branch  of  manufacture  a  specialty,  acquire  facility  for  the  production  of 
cheap  and  salable  varieties.  Machine-spread  strengthening  plasters  are 
immensely  popular  outside  the  profession  for  a  great  variety  of  ailments, 
and  they  are  undoubtedly  better  adapted  to  meet  the  public  demand  for 
cough  remedies,  and  "  pain  eradicators,"  than  the  great  majority  of  the 
"  pectoral  syrups,"  "  hot  drops,"  and  anodynes,  so  extensively  vended. 
Recently,  the  manufacturers  have  prepared  specific  kinds  of  plasters,  and 
sold  them  under  appropriate  names  as  Burgundy  pitch,  hemlock,  and 
warming  plasters,  so  as  to  put  them  within  the  range  of  physicians' 
prescriptions.  Some  of  them  should  make  the  series  of  officinal  plasters 
in  appropriate  sizes  and  compounded  of  the  best  ingredients  and  strictly 
according  to  the  Pharmacopceia ;  there  would  certainly  be  a  demand 
for  them,  as  apothecaries  seldom  covet  the  labor  of  prejDaring  them 
extemporaneously. 

In  Prof.  Procter's  edition  of  3fohr  and  Redtvood's  Pharmacy,  a 
machine  for  spreading  the  ordinary  strengthening  plasters  is  figured ; 
it  consists  of  a  block  of  hard  wood,  about  12  inches  long,  8  inches  wide, 
and  3J  inches  high ;  the  upper  surface  is  curved  from  end  to  end,  a 
tinned,  iron,  or  steel  frame  cut  out  of  the  size  and  shape  of  the  plaster 
to  be  spread  is  secured  to  the  block  by  a  hinge-joint,  and  when  the  end 
is  brought  down  and  fastened  by  hasj)s,  it  presses  evenly  and  with  force 
over  the  convex  surface ;  a  frame  accompanies  it  for  marking  out  the 
pattern  on  the  leather,  which  is  to  be  cut  previously  to  being  put  on  the 
machine. 

Another  part  of  the  apparatus  is  a  bar  of  cast-steel  an  inch  square, 
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perfectly  smooth,  the  ends  drawn  out  and  mounted  w  itli  wooden  handles; 
this  is  to  be  warmed  gently  by  an  alcohol  lamp  or  by  immersion  in  hot 
Avater  previously  to  being  used  to  smooth  the  surface  of  the  plaster  for 
which  it  is  designed.  The  material,  being  melted  in  a  copper  skillet,  is 
poured  on  the  skin,  properly  secured  on  the  curved  surface  by  the  steel 
frame,  and  smoothed  by  the  warmed  smoothing  iron  till  of  uniform 
thickness,  the  excess  of  plaster  being  pushed  onto  the  frame  and  afterwards 
removed ;  the  plaster  is  then  removed  and  laid  away  to  harden.  Skill 
in  the  use  of  this  apparatus  can  only  be  acquired  by  experience ;  but 
the  most  obvious  precautions  in  this,  as  in  the  case  of  extemporaneous 
plasters,  depend  on  the  proper  regulation  of  the  tem]>erature,  both  of  the 
melted  plaster  when  poured  on,  and  of  the  smoothing  iron  applied ;  if 
too  hot,  the  skin  will  be  penetrated,  and  tlie  plaster  will  show  on  the 
unsjDread  side,  besides  in  most  instances  being  deteriorated ;  if  not  hot 
enough,  the  plaster  will  be  laid  on  too  thickly,  and  \vith  an  unpolished 
surface. 

Plasters  to  be  spread  extemporaneously,  of  various  sizes  and  patterns, 
may  be  melted  in  a  small  metallic  vessel  over  a  gas  or  spirit  lamp,  and 
poured  directly  upon  the  skin,  properly  secured  upon  a  flat  surface,  with 
several  thicknesses  of  paper  under  it,  then  smoothed  with  a  small  plaster 
iron,  moderately  iieated,  or  a  large  sjiatula,  which  skilfully  managed 
answers  equally  well ;  or  the  plaster  may  l)c,  as  is  perhaps  more  com- 
mon, fused  by  the  heat  of  tlie  pla-^ter  iron  upon  a  piece  of  stout  j)a])cr, 
transferred  from  this  to  the  skin,  and  then  smoothed  by  the  gradually 
cooling  iron. 

Figs,  232  and  233  show  j)laster  irons  of  the  kinds  adapted  to  different 
sizes  and  kinds  of  plastei's,  the  larger  sizes  being  suitable  to  spread  a 


large  plaster  of  slowly  fusil )le  material.  When  the  heat  necessary  to 
melt  the  plaster  is  derived  from  the  iron,  it  should  be  first  warmed  to 
such  temperature  that,  while  it  will  occasion  the  plaster  to  flow,  it  will 

not  scorch  it.     The  iron  should  also  retain 
Fig.  233.  sufficient  heat,  till  the  operation  is  com- 

plete, to  impart  a  smooth  surface  to  tlie 
stiffened  plaster.  Tlie  small  iron  Avill  do 
well  to  spread  a  warming  plaster,  bella- 
donna plaster,  or  the  similar  easily  fusible 

¥^^  " B^  kinds. 

The  pattern  of  the  plaster  is  usually 
cut  out  of  a  piece  of  smooth,  stiff*  hard- 
ware paper,  which  is  then  pasted  on  to  the  skin  with  a  good  deal  of 
flour  or  tragacanth  paste,  so  that  it  shall  not  diy  and  adhere  too 
firmly  to  the  skin  before  its  removal  is  allowable.  When  the  plaster  is 
properly  smoothed  over  the  leather,  tlie  paper  pattern  is  torn  up,  and 
leaves  a  clean  neat  edge  of  the  prescribed  shape ;  where  the  material  is 
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brittle,  it  may  be  requisite  that  the  warm  plaster  iron  should  be  passed 
around  the  edge  while  removing  the  paper  pattern.  The  margin  of 
plasters  should  be  at  least  ^  an  inch  wide  where  the  material  is  very 
fusible  and  adhesive,  thus  saving  much  annoyance  to  those  requiring  to 
use  them  ;  in  a  few  instances,  however,  as  in  the  case  of  soap  plasters  to 
be  applied  to  bed  sores,  any  required  extent  of  the  skin  may  be  spread, 
and  portions  of  the  required  size  and  shape  may  be  cut  oif  as  needed ; 
this  plaster,  not  being  liable  to  "  run,"  requires  no  margin. 

The  material  on  which  plasters  are  spread  may  be  varied  according  to 
their  use.  Resinous  plasters  or  warming  plasters  to  be  applied  to  the 
back  or  breast,  as  counter-irritants  and  mechanical  supports,  are  spread 
on  thick  sheepskin,  while  opium  and  belladonna  plasters,  which  are  gen- 
erally smaller  and  frequently  applied  about  the  face,  may  be  spread  on 
kid,  split  skin,  or  cotton  cloth,  and  if  they  have  precisely  the  consistence 
proper  for  this  kind  of  application,  they  are  less  cumbrous  and  disagree- 
able than  those  spread  on  kid.  I  have  found  advantage  in  spreading 
the  large  circular  jolasters  to  be  applied  over  the  breast  of  the  female  on 
the  kind  of  skin  called  "  chamois,'^  which  is  more  flexible  and  yielding, 
tliough  equally  durable  with  the  differently  dressed  "  sheepskin." 

Breast  Plaster. — The  frequent  demand  for  stimulating,  emollient,  and 
sedative  applications  to  the  mammse  of  females,  as  jDreventives  or 
remedies  for  mammary  abscess,  has  given  rise  to  several  combinations, 
described  on  page  943 ;  it  now  remains  to  indicate  a  suitable  pattern  for 
this  kind  of  plaster. 

The  usual  shape  prescribed  is  that  of  a  circle,  about  8  inches  in 
diameter,  with  a  hole  in  the  middle  ;  the  diameter  should  be  varied  with 
the  size  of  the  niammse,  and  the  hole  should  in  no  case  be  less  than  an 
inch  in  diameter,  so  as  to  allow"  ample  room  for  the  nipple  to  project  and 
even  for  the  infant  to  be  nursed  if  required. 


Fig.  234. 


Fig.  235. 


Pattern  for  breast  plaster. 


Mammary  abscess  plaster. 


In  order  to  supply  these  to  physicians  in  distant  localities,  who  have 
not  facilities  for  spreading  them  or  ready  resort  to  competent  pharmacists, 
I  have  made  the  pattern  shown  in  the  drawings.     The  diameter  of  the 
60 
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spread  plaster  is  7  inches,  the  margin  1  inch,  the  orifice  for  the  nipple 
is  placed  nearer  to  one  side,  in  conformity  Avith  the  shape  of  the  enlarged 
mammae,  and  the  fact  that  the  hardness  is  apt  to  be  on  the  under,  swag- 
giug  portion.  This  hole  has  the  diameter  of  If  inch,  besides  a  very  nar- 
row margin.  The  strip  remaining  unspread  is  designed  to  be  cut  open 
on  the  dotted  lines.  Fig.  235,  adapting  the  plaster  to  the  curved  shape 
of  the  breast  and  to  breasts  of  different  sizes.  The  pattern  of  tinned 
iron.  Fig.  234,  is  designed  to  be  tacked  over  the  smooth  skin  to  facilitate 
the  spreading  of  these  plasters,  which  are  of  various  materials,  the  most 
highly  esteemed  composition  being  that  given  on  page  943,  as  recom- 
mended by  Dr.  Ellwood  Wilson.  In  some  cases  the  simple  Logan's 
j^laster  is  spread,  for  others  tobacco  ointment,  and  for  others  Deshler's 
salve.  The  plasters  projjer  are  best  spread  on  chamois  skin,  but  oint- 
ments and  cerates  mil,  perhaps,  do  better  on  highly  glazed  cotton  cloth, 
W'hich,  as  it  is  less  elastic  and  flexible  than  the  skin,  may  require  to  be 
somewhat  nicked  to  adapt  it  to  the  convex  surface  for  which  it  is 
designed. 

Annular  Corn-Plasters. — Under  this  name  is  prepared  a  very  con- 
venient application  to  corns.  Adhesive  plaster  is  spread  on  thick  buck- 
skin, and  then,  Avith  a  punch,  cut  into  small  round  plasters,  about  f  inch 
in  diameter,  then  with  another  punch  a  small  hole  is  cut  in  the  middle. 
Applied  over  a  sore  corn,  it  protects  from  the  pressui'e  of  the  shoe  and 
gives  great  relief. 

White  felt  and  amidou  2)lct^ters,  imported  from  England,  have  the 
same  shape  and  general  character  of  these ;  they  consist  of  a  gelatinous 
preparation,  similar  to  that  used  in  making  court-plaster,  spread  upon 
peculiar  thick  material  of  great  softness  and  elasticity. 

Plaster  Cloth. — The  method  of  spreading  plaster  on  muslin  or  cotton 
cloth,  for  sale  by  the  yard,  requires  the  use  of  peculiar  apparatus,  which 
is  kept  vnth  great  secrecy  by  the  few  manufacturers  who  possess  tliem, 
and  I  do  not  knoAv  of  tlieir  being  heretofore  figured  in  works  on 
pharmacy.  This  material  is  not  so  Avell  ada]:)ted  as  shee])skin  to  plasters 
which  require  to  be  spread  thickly,  or  which  are  very  volatile  or  easily 
deteriorated  by  exposiu-e ;  it  has  been,  until  recently,  employed  almost 
exclusively  in  spreading  adhesive  plaster  for  the  sm-geon  and  for  popular 
use. 

Since  procuring  the  apparatus  shown  in  Fig.  236,  I  have  used  it  for 
belladonna  and  mercm'ial  plasters,  and  find  it  applicable  to  almost  any 
of  the  kinds  having  lead  plaster  as  a  basis,  which  from  their  convenience 
of  application  and  comparative  cheapness,  when  spread  in  this  way,  are 
well  adapted  to  popular  employment. 

The  frame  of  this  machine  is  of  cast-iron ;  its  construction  will  be 
obvious  from  a  study  of  the  drawing;  the  cotton  cloth  is  wound  tightly 
on  to  the  roller  on  the  extreme  right,  by  the  aid  of  the  crank,  and  passed 
under  the  iron  rod  beneath,  and  is  thence  drawn  by  a  gentle  and  uni- 
form motion  under  the  receptacle  for  the  plaster,  which  is  shown  near 
the  left  end  of  the  machine ;  this  consists  of  a  marble  slab  at  bottom, 
and  two  movable  heavy  steel  knives  fitting  into  grooves  in  the  ends, 
and  pressing  by  theu"  weight  upon  the  cloth  passing  under  them ;  this 
pressm-e  is  designed  to  be  so  adjusted  as  to  occasion  the  proj)er  thickness 
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of  plaster  to  be  left  smoothly  deposited  upon  the  cloth  as  it  is  drawn 
from  under  them ;  this  thickness  will  also  be  much  influenced  by  the 


Fig,  236. 
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Machine  for  spreading-  plaster  cloths. 
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heat  and  consequent  fluidity  of  the  melted  plaster.  One  of  the  steel 
knives  is  shown  in  the  lower  figure,  removed  from  its  position,  with  the 
tin  vessel  in  which  it  is  designed  to  be  warmed  by  the  aj)plication  of 
hot  water  previous  to  being  used. 

The  muslin  selected  for  spreading  must  be  first  "  calendered,"  a  proc- 
ess of  smoothing  between  hot  rollers  Avhich  gives  it  a  perfectly  smooth 
and  close  surface,  and  prevents  the  melted  plaster  from  being  too  much 
absorbed.  The  art  of  using  the  machine  consists  in  securing  the  proper 
degree  of  smoothness  and  fluidity  of  the  plaster,  upon  which  the  thick- 
ness of  the  coat  left  upon  the  cloth  wall  depend,  and  in  the  steadiness 
with  which  the  cloth  is  drawn  through  the  machine.  Any  irregularity 
in  this  motion  wdll  occasion  variations  in  the  thickness  and  a  streaked 
appearance  across  the  plaster;  variations  are  produced  longitudinally  by 
any  deflection  or  irregularity  of  surface  of  the  scraping  and  smoothing 
irons,  or  by  any  solid  particles  present  in  the  melted  plaster.  On  the 
whole,  it  appears  to  be  the  conclusion  of  all  who  attempt  the  spreading 
of  plaster  cloth,  that  the  operation  is  too  difficult  to  justify  any  in  under- 
taking it  whose  demand  for  the  plaster  will  not  be  such  as  to  make  it  a 
frequent  operation.  Probably  those  who  practise  plaster  spreading  on 
a  large  scale  have  exjDedients  for  regulating  the  flow  of  the  melted  plaster, 
the  pressure  of  the  smoothing  irons,  and  the  steady  movement  of  cloth, 
which  are  not  present  in  the  machine  above  described. 

A  description  of  plaster-cloth  is  imported  from  England  under  the 
name  of  doeskin,  the  tissue  of  which  is  much  thicker  and  has  a  nap  on 
the  unspread  surface ;  it  is  not  unlike  canton  flannel.  Its  superiority 
consists  in  its  greater  body  and  thickness,  adapting  it  to  some  applica- 
tions to  which  ordinary  muslin  is  less  suited. 
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Plasmata.* 

Under  the  name  of  glyceroles,  glycamils,  and  plasmata,  some  unoffi- 
cinal  i^reparatioDS  of  the  consistence  of  pomades  have  been  introduced 
into  medicine  within  a  few  years.  They  are  made  by  heating  starch 
and  glycerin  together ;  the  glycerin  may  be  previously  medicated,  and 
the  preparation  thus  adapted  to  therapeutical  applications,  or  medicinal 
substances  in  powder  may  be  incorporated  mechanically  Avith  the  starch, 
and  thus  suspended  in  the  preparation.  They  do  not  vary  with  changes 
of  temperature  as  omtmeuts  do,  and  are  not  liable  to  become  rancid  or 
change  in  their  chemical  composition,  though  tlieu'  consistence  becomes 
thinner  by  time.  The  following  are  introduced  as  among  the  most 
useful  formulas  of  this  class : — 

Plasma.     (G.  F.  Schacht.) 
(See  Glycerita.) 

Take  of  Glycerin 1  fluidounce. 

Starch,  in  powder 70  grains. 

Mix  the  powdered  starch  with  the  glycerin  and  gradually  heat  the 
mixture  to  about  240°,  constantly  stirring. 

This  coustitutes  a  basis  from  which  may  be  produced  preparations 
corresponding  witli  most  of  the  cerates  and  oiutments  of  the  Pharma- 
copoeia. 

Plasma  of  Tar.     ( Glycerole  de  Goudron.) 

Take  of  Glycerin 1  ounce. 

Purified  tar 2  drachm. 

Powdered  starch ^-  ounce. 

Heat  the  starch  with  the  glycerin  and  tar,  stirring  them  together. 

This  application  is  reconnnended  as  an  astringent  and  resolvent, 
without  producing  irritation  ;  it  allays  itching,  dries  up  excoriations, 
and  dissipates  cutaneous  phlegmasia}. 

Plasma  Belladonnce.     (London  Ophthal.  Hospital.)! 

Take  of  Extract  of  belladonna       .....     30  grains. 

Glycerin     ........       1  ounce. 

Starch 1  drachm. 

Make  a  plasma  secundum  artmi. 

Plasma  Plumbi.     (C.  S.  Tilyard.) 

Take  of  Glycerin 2  fluidounces. 

Sol.  subacetate  of  lead        ....  3  fluidrachms. 

Camphor 10  grains. 

Bermuda  arrowroot Vj  drachms. 

Rub  the  arrowroot  into  a  fine  powder,  and  having  mixed  the  glycerin 
and  extract  of  lead,  stir  it  into  the  mixture.  Pour  the  whole  into  a 
capsule  and  heat  over  a  spirit-lamp  cautiously,  constantly  stirring  until 
it  becomes  transparent,  and  a.ssumes  the  consistence  of  paste.     Having 

»  See  Pharm.  Jour,  and  Trans.,  Feb.,  1858,  and  Amer.  Jour.  Pharm.,  1858,  p.  252. 
f  From  Squire's  Pharmacopoeia  of  the  Loudon  Hospitals. 
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powdered  the  camphor  by  means  of  a  few  drops  of  alcohol,  rub  a  little 
of  the  plasma  with  it  in  a  mortar  until  well  incorporated,  then  add  the 
remainder  and  stir  a  few  minutes. 

When  first  made  it  is  viscid  and  ropy,  but  in  a  day  or  two  loses  these 
properties  and  becomes  at  the  ordinary  temperature  (say  60°  F.)  of  the 
consistence  of  soft  ointment. 


Glycamyl  Sinapis.     (M.  Grimault.) 

Take  of  Glycerin 13  drachms. 

Starch 2         " 

Volatile  oil  of  mustard 80  drops. 

Mix  the  starch  and  glycerin  to  a  smooth  paste,  and  heat  until  the 
starch  has  dissolved ;  then,  when  it  has  become  cool,  add  the  oil  of 
mustard  ;  this  forms  an  elegant  though  costly  substitute  for  the  ordinary 
mustard  plaster. 

Glycerin  Pomade  of  Iodide  of  Potassium.     (M.  Thirault.) 

Take  of  Glycerin,  one  thousand  parts 1000 

Almond  soap,  fifty  parts 50 

Powd.  iodide  of  potassium,  one  hundred  and  thirty 

parts 130 

Dissolve  in  a  water-bath,  pour  immediately  into  a  warm  mortar,  and 
triturate  briskly  for  a  quarter  of  an  hour.  It  may  be  aromatized  at 
pleasure. 

This  is  a  permanent  preparation ;  the  iodide  being  in  solution  is  readily 
absorbed,  and  does  not  discolor  the  skin  or  the  linen. 

Basis  for  Topical  Applications.     (M.  Startin.) 

Take  of  Gum  tragacanth  (white)       ......     i  oz. 

Glycerin .         .         .     1  oz. 

Lime  water  .         .         .         .         .         .         .        .         .     2  oz. 

Eose-water    ....     Sufficient  to  form  a  soft  jelly. 

This  preparation  is  an  elegant  one  for  its  purpose,  and  is  free  from 
the  objection  of  being  deliquescent  like  the  plasma  of  Schacht, 

Cataplasms. 

The  following  are  introduced  as  specimens  of  the  unofticinal  class  of 
cataplasms,  to  which  mustard  plaster  and  the  numerous  varieties  of 
poultices  belong. 

Cataplasma  Lini.     [Flaxseed  Poultice.) 

Take  of  Flaxseed  meal 4  ounces. 

Boihng  water .         .     Sufficient. 

Stir  them  together  till  of  a  suitable  consistence.  The  oil  peculiar  to 
the  flaxseed  meal  renders  this  a  very  excellent  application. 
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Cataplasma  Sinapis.     {Mustard  Plaster  or  Sinapism.) 

Take  of  Mustard  flour 4  ounces. 

Wheat  or  rye  flour       .         .         .         .     3        " 

Boiling  water 2  pint,  or  suflicient. 

Stir  the  whole  into  a  soft  mass  upon  a  suitable  dish. 
The  strength  of  the  sinapism  is  varied  by  changing  the  relative  pro- 
portions of  the  ingredients.     For  children  there  should  be  about  half 
the  proportion  of  mustard.     Care  should  be  tal^en  to  remove  it  before 
a  blister  is  created. 

Spice  Plaster.     (Dr.  Parrish,  Sr.) 

Take  of  Powd.  capsicum, 
Powd.  cinnamon, 

Powd.  cloves,  each 2  ounces. 

Rye  meal, 

Spirits, 

Honey,  of  each Sufficient. 

To  be  made  into  a  cataplasm  by  trituration  on  a  phite,  and  spreading 
upon  a  close  fabric.  It  should  be  made  up  extemporaneously  when 
required. 
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CHAPTER    I. 

ON  PRESCRIPTIONS. 

IN  assigning  a  place  in  this  work  to  prescriptions,  and  to  the  art  of 
prescribing  medicines,  it  is  with  a  full  appreciation  of  its  intimate 
connection  with  therapeutics,  a  branch  of  knowledge  with  which,  as  a 
pharmacist,  I  lay  claim  to  but  little  practical  acquaintance ;  and  yet  this 
subject  has  bearings  which  are  peculiarly  adapted  to  arrest  the  attention 
of  one  whose  daily  avocations  place  him  directly  between  the  physician 
and  the  patient,  and  give  him  favorable  opportunities  for  judging  of 
the  pharmaceutical  eligibility  of  combinations,  and  not  unfrequently  of 
their  effects. 

The  art  of  prescribing  medicines  has  so  intimate  a  connection  with 
that  of  preparing  and  dispensing  them,  that  a  treatise  on  the  latter  sub- 
ject, not  embracing  the  former,  would  be  wanting  in  its  most  interest- 
ing feature  to  the  student  of  medicine  and  the  physician.  In  a  work 
like  the  present,  it  seems  appropriate  to  approach  the  art  of  dispensing 
through  a  brief  general  treatise  on  that  of  prescribing. 

It  is  a  common  remark  of  recent  graduates  of  medicine,  that  one  of 
their  greatest  difficulties  is  in  writing  prescriptions;  lacking  the  means 
of  systematic  instruction  in  this  most  important  practical  duty,  they  are 
apt  to  fall  into  confused  and  unscientific  methods  of  prescribing,  from 
which  no  amount  of  experience  entirely  rids  them. 

The  art  of  prescribing  is  the  practical  application  of  the  knowledge 
of  therapeutics,  chemistry,  and  pharmacy,  to  the  cure  of  disease.  No 
department  of  his  duties  puts  the  skill  of  the  physician  to  a  closer  test ; 
none  calls  for  the  exercise,  to  a  greater  extent,  of  that  invaluable  quality, 
whether  intuitive  or  acquired,  called  tact;  and  yet  few  departments  of 
medical  knowledge  are  less  insisted  upon  as  necessary  branches  of  a 
medical  education. 

Although  the  art  of  prescribing  can  only  be  acquired  practically,  the 
general  principles  pertaining  to  it  are  capable  of  classification,  and  have 
been  fully  discussed. 

The  celebrated  Pharmacologia  of  Dr.  Paris,  of  London,  published 
originally  in  1812,  contains  the  fullest  dissertation  in  our  language  upon 
^'the  science  and  art  of  prescribing."     Many  of  the  views  taught  at 
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that  time,  however,  are  dow  abandoned,  and  the  subject  is  capable  of 
being  simplified  in  accordance  Mith  modern  imjDi'Ovements  in  pharmacj. 
The  large  number  of  efficient  and  permanent  galenical  preparations 
makes  prescribing  comparatively  easy  to  the  practitioner  who  has  kept 
pace  with  the  advance  of  the  times,  while  the  jiublication  of  Fonnu- 
laries,  in  which  a  variety  of  preparation  of  each  drug  are  detailed,  has 
to  a  certain  extent  superseded  an  original  and  extemporaneous  system 
of  selection  and  combination  of  remedies. 

Medicinal  preparations  which  are  kept  on  hand  by  the  apothecary,  to 
be  dispensed  alone  or  used  in  compounding  prescriptions,  are  called 
permanent,  while  those  compounded  by  direction  of  the  practitioner 
to  meet  the  indications  as  they  arise  in  practice,  are  called  extempora- 
neous. 

This  distinction,  however,  is  far  from  being  well  marked.  Some  of 
those  called  permanent  are  known  to  deteriorate  in  a  greater  or  less  de- 
gree by  age,  Avhile  many  classed  as  extemporaneous  will  keep  an  indefi- 
nite length  of  time.  For  most  of  the  permanent  class  \\q  have  recipes 
or  prescriptions,  published  in  Pharmacopoeias,  Dispensatories,  or  Medical 
Formularies,  while  the  extemporaneous  are  usually  the  product  of  the 
skill  aud  ingenuity  of  the  prescribcr  at  the  bedside  of  his  patient. 
Objections  lie  against  the  use  of  established  prescriptions  to  the  exclu- 
sion of  those  dictated  by  the  emergencies  of  the  case,  from  the  imprac- 
ticability of  adapting  any  set  of  formulas  to  every  shade  of  disease  aud 
of  idiosyncrasy,  and  from  the  impossibility  of  the  practitioner  storing 
in  his  memory  their  ingredients,  proportions,  etc. ;  so  that  the  thorough 
student  does  Avell  to  acquire  a  knowledge  of  the  principles,  to  regulate 
the  selection  aud  combination  of  remedies,  and  to  learn  the  art  of  pre- 
scribing experimentally. 

A  limited  number  of  prescriptions,  framed  with  a  \\e\y  of  illustrat- 
ing these  principles  and  modes  of  combination,  will,  with  this  object  in 
view,  be  highly  useful  to  the  student ;  but  these  nuist  be  regarded  as 
stepping-stones  to  a  knowledge  of  the  art  of  prescribing  rather  than  as 
embodying  that  knowledge.  The  vast  extent  and  variety  of  adaptation 
of  the  Materia  INIedica  preclude  the  possibility  of  compressing  into  any 
series  of  prescriptions,  a  complete  view  of  all  the  modifications  attain- 
able on  enlightened  therapeutical  and  pharmaceutical  principles. 

Under  the  head  of  Gralenical  preparations,  a  prominent  distinction 
has  been  drawn  between  those  which  are  officinal  in  the  U.  S.  and  British 
Pharmacopoeias  and  those  which  are  not ;  the  use  of  italics  for  the  un- 
officinal,  calling  attention  to  their  comparatively  unimportant  ]30sition, 
has  been  a  conspicuous  feature  in  the  syllabi  intended  for  the  use  of  the 
student  in  committing  to  memoiy  their  names,  proportions,  pro2:)erties, 
and  doses.  In  the  part  of  the  work  which  follows,  this  distinction  is 
regarded  as  less  important,  and  most  of  the  formulse  are  introduced  less 
with  a  view  to  impress  them  upon  the  memory,  than  to  illustrate  the 
pharmaceutical  principles  on  which  they  are  based. 

The  very  obvious  division  of  preparations  into  simple  and  compound 
needs  no  other  mention  than  to  explain  that  the  addition  of  a  vehicle 
or  menstruum,  not  added  with  a  view  to  its  medical  effect,  does  not  ren- 
der a  preparation  compound,  in  the  sense  in  which  that  term  is  ordinarily 
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applied.  Simple  rhubarb  pills  contain  rhubarb  and  soap ;  while  the  com- 
pound rhubarb  pills  contain  rhubarb,  aloes,  myrrh,  and  oil  of  pepper- 
mint ;  and  with  a  view  to  furnish  distinctions  between  preparations 
which  have  very  similar  composition,  the  term  Gompound  is  sometimes 
useful. 

The  Language  used  in  Prescriptions. 

In  Great  Britain  and  the  North  of  Europe,  prescriptions  are  written 
in  Latin ;  in  France,  in  the  vernacular  language.  We  mostly  follow 
the  British  custom,  although  some  of  our  practitioners  depart  from  the 
usual  style,  and  follow  the  Fharmacopceia  by  inditing  their  prescriptions 
in  plain  English.  The  relative  adaptation  of  Latin  and  English  for  the 
purpose  has  long  been  discussed,  and  is  still  a  mooted  point  among  phy- 
sicians and  pharmacists.  It  is  unnecessary  to  dwell  upon  the  arguments 
-advanced  on  either  side,  and  which  seem  naturally  to  suggest  themselves. 
The  chief  desideratum  is  to  secure  accuracy  without  an  unnecessary  and 
cumbersome  phraseology,  and  for  this  purpose  the  officincd  names  of  all 
medicines  are  to  be  preferred  to  either  of  their  common  and  changing 
synonyms. 

Many  medicines  are  called  by  very  different  names  in  different  parts 
of  the  country,  and  the  same  name  is  liable  to  be  applied  to  either  of 
several  different  drugs.  If  snakeroot  were  ordered,  the  pharmacist  might 
be  at  a  loss  whether  serpentaria,  cimicifuga,  asarum,  senega,  eryngium, 
or  some  of  the  numerous  other  roots  occasionally,  or  perhaps  locally, 
denominated  snakeroots,  were  desired ;  while,  if  the  specific  English 
name,  as  Virginia,  Canada,  black  or  button  snakeroots,  was  applied,  the 
merit  of  conciseness  would  be  sacrificed. 

If  chamomile  were  ordered,  it  would  be  necessary  to  specify  whether 
Roman,  German,  or  American  ;  Avhile  in  Latin,  anthemis,  matricaria,  or 
maruta  would  be  both  short  and  distinctive. 

In  the  foregoing  illustrations,  however,  we  have  the  least  forcible 
instances.  There  can  be  no  comparison  in  eligibility  between  the  names 
sugar  of  lead  and  plumbi  acetas,  white  vitriol  and  zinci  sulphas,  liver 
of  sulphur  and  potassii  sulphuretum,  salt  of  tartar  and  potassii  carbonas. 
The  name  which  expresses  the  chemical  composition  of  a  substance  is 
generally,  of  all  that  can  be  devised,  the  best ;  and  hence,  even  in  com- 
mon language,  many  familiar  chemical  substances  are  beginning  to  be 
called  by  their  chemical  names.  Although  there  is  little  difference 
between  the  English  and  the  Latin  chemical  names,  the  latter  has  the 
advantage  for  use  in  prescription  :  it  is  easier  of  abbreviation,  or  its 
abbreviations  are  more  familiar ;  while  the  omission  of  the  connecting 
preposition  of,  between  the  two  parts  of  the  names,  reduces  it  to  a  single 
coDipound  word,  rendering  it  shorter  and  more  quickly  written. 

It  is  often  urged  that  the  Latin  used  in  prescription  is,  for  the  most 
part,  quite  incorrect,  especially  when  the  terminations  are  attempted  ;  but 
grammatical  errors  are  certainly  far  less  important  than  either  chemical, 
pharmaceutical,  or  therapeutical ;  and  when  we  consider  how  few  phy- 
sicians, even  among  those  classically  educated,  have  advantages  for  keep- 
ing up,  throughout  the  busy  scenes  of  their  professional  career,  the 
knowledge  of  Latin  acquired  in  their  schoolboy  days,  we  can  scarcely 
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wonder  that  many  errors  of  this  description  occur.  INIoreover,  the 
language  used  in  j^rescriptiou,  viewed  with  reference  to  its  abbreviations, 
signs,  and  Latinized  names  of  various  origin,  must  be  regarded  as  dis- 
tinct from  the  Latin  taught  in  schools,  and  requires  to  be  studied  in  con- 
nection with  scientific  nomenclature  generally,  and,  in  fact,  constitutes  a 
part  of  the  study  of  ]Materia  Medica  and  Pharmacy.  Every  officinal 
drug  and  preparation  has  its  particular  name  given  to  it  authoritatively 
in  the  Pharmacopoeia,  and  those  not  there  mentioned  may  be  distinguished 
by  their  appropriate  botanical  or  chemical  designations.  The  ground- 
work of  the  correct  writing  of  prescriptions  is  a  knowledge  of  these 
names ;  and  it  mattei*s  little  whether  the  physician  writes  his  prescrip- 
tions in  Latin  or  Eng-lish,  if  he  designates  each  individual  ai*ticle  bv  its 
officinal  name. 

The  propriety  of  using  the  officinal  Latinized  names  in  a  plain  English 
formula  may  admit  of  a  doubt,  but,  if  sanctioned  by  custom  and  author- 
ity, might  be  adopted,  and  thus  the  principal  objection  to  the  English 
prescription  would  be  removed.  The  otlicinal  name,  though  framed 
upon  a  Latin  model,  miglit  be  separated  from  the  idea  of  its  origin,  and 
used  in  the  prescription  as  a  distinctive  pharmaceutical  term,  following 
the  genius  of  the  language  in  wliich  it  is  used  :  in  a  Latin  prescription, 
its  terminations  Avould  be  varied  as  the  constructiou  of  that  language 
requires  ;  and  in  an  I-Cnglisli  prescrij>ti(>n,  might  follow  the  rulasfor  the 
construction  of  a  correct  English  seutenc;e.  We  have  very  many  officinal 
names  that  are  as  commonly  incorporated  into  oiu*  language  as  the  Eng- 
lish synonyms  attached  to  them,  and  the  objections  to  considering  all  the 
names  in  the  American  and  British  P/rarmacupa'iaa  as  English  words 
are,  it  appears  to  me,  not  such  as  to  overrule  a  custom  which,  on  so  many 
accounts,  is  to  be  desired. 

The  officinal  names  are  spoken  of  in  detail  in  the  chapter  on  the 
P/i(irmacoj}oeia,  and  tiie  im])ortance  of  a  study  of  them  has  been  else- 
where referred  to ;  and  T  repeat,  if  these  were  projierly  mastered  by  the 
student,  and  invarial)ly  used  to  designate  the  drugs  and  preparations  to 
which  they  belong,  the  framework  in  whi(;h  the  prescription  is  inclosed 
M-ould  be,  comparatively,  of  little  importance. 

There  are  some  cases  in  which  the  use  of  an  explanatory  synonym  in 
parentheses  seems  quite  necessary,  whether  the  name  be  Latinized  or 
not ;  and  in  such  cases  it  should  never  be  omitted  for  the  sake  of  elegance 
or  attempted  correctness  of  diction.  In  prescribing  the  finer  kinds  of 
magnesia,  there  is  no  other  resource  than  to  say  in  parentheses  (Henry's), 
(Husband's),  or  (Ellis'),  as  the  case  may  be.  Liquor  aloes,  corap.  would 
be  quite  indefinite  without  (Mettauer)  appended,  and  tiuct.  guaiaci  comj^. 
would  be  misunderstood  unless  accompanied  by  the  added  (Dewees')  to 
explain  it. 

The  remarks  before  made  apply  to  the  names  of  substances  designated 
in  prescriptions;  the  other  parts  of  the  prescription,  Avhich  will  be 
referred  to  more  particularly  in  the  sequel,  consist  chiefly  of  abbrevia- 
tions and  signs  which  custom  has  long  sanctioned,  and  which  are  con- 
sidered to  pertain  particularly  to  the  Latin  prescrijDtion,  though,  as  before 
stated,  occasionally,  and  "without  any  breach  of  propriety,  used  in  con- 
nection with  the  Ensrlish. 
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In  the  prescriptions  appended  to  the  several  chapters  which  follow, 
numerous  examples  are  given  of  both  Latin  and  English  prescriptions, 
and  they  will  be  approjjriately  preceded  by  the  following,  taken  from 
Dr.  Pereira's  "Selecta  e  Prescriptisy 

Grammatical  Explanation  of  a  Prescription. 

n)  R. — Ferri  carbonatis,  drachmam  cum  semisse  (3Jss). 

(2)  Ehei  pnlveris,  grana  quindecim  (gr.  xv). 

(3)  Olei  anthemidis,  guttas  quinque  (gtt.  v). 

(4)  Conservse  rosse,  quantum  sufficiat  ut  fiat  massula  in  pilulas  viginti  divi- 

denda,  quarum  sumat  seger  tres  octavis  hoi'is. 

(1)  Eecipe,  verb  active,  imp.  mood,  2d  pers.  sing,  agreeing  with  Tu,  understood ; 

from  Recipio,  ere,  cepi,  ceptum,  3d  conj.  act.     Governs  an  accusative. 
Drachm  AM,  noun,  subst.  ace.  sing,  from  Drachma,  ce,  f.  1st  decl.     Governed  by  Recipe. 
Ctjjm,  preposition.     Governing  an  ablative  case. 

Semisse,  subst.  abl.  case,  from  Semissis,  is,  f.  3d  decl.     Governed  by  cum. 
Caebonatis,  subst.  gen.  sing,  from  Carbonas,  atis,  f.  3d  decl.    Governed  by  Drachmam,. 
Feeki,  subst.  gen.  sing,  from  Ferrum,  i,  n.  2d  decl.     Governed  by  Carbonatis. 

(2)  Eecipe,  understood. 

Grana,  subst.  ace.  pi.  from  Oranum,  i,  n.  2d  decl.     Governed  by  Recipe,  understood. 
Quindecim,  adj.  indeclin. 

PxTiiVERis,  subst.  gen.  sing,  from  Pulvis,  eris,  m.  3d  decl.     Governed  by  Grana. 
Ehei,  subst.  gen.  sing,  from  Rheum,  i,  n.  2d  decl.     Governed  by  Pulveris. 

(3)  Eecipe,  understood. 

Guttas,  subst.  ace.  pi.  from  Outta,  ce,  f.  1st  decl.     Governed  by  Recipe,  understood. 
Quinque,  adj.  indeclin. 

Olei,  subst.  gen.  sing,  from  Oleum,  ei,  n.  2d  decl.     Governed  by  Guttas. 
Anthemidis,  subst.  gen.  sing,  from  Anthemis,  idis,  f.  3d  decl.     Governed  by  Olei. 

(4)  Eecipe,  understood. 

Quantum,  adverb.     Governing  the  genitive  case. 

Sufficiat,  verb  impers.  potent,  mood,  pres.  tense,  from  Sufficio,  Sre,  feci,  fectum,  neut. 

and  act.  3d  conj. 
Conserve,  subst.  gen.  sing,  from  Conserva,  ce,  f.  1st  decl.     Governed  by  Quantum. 
Eos^,  subst.  gen.  sing,  from  Rosa,  ce,  f.  1st  decl.     Governed  by  Conservce. 
TJt,  conjunct.     Governing  a  subjunct.  mood. 
Massula,  subst.  nom.  case  a,  ce,  f.  1st  decl. 
Fiat,  verb,  subj.  mood,  pres.  tense,  3d  person  singular,  from  Fio,  fis,  factus  sum  vel  Jui 

fieri,  neut.     Governed  by  Ut,  and  agreeing  witli  the  nominative  case  Massula. 
DiviDENDA,  particip.  nom.  case,  fem.  gend.  from  Diviclendus,  a,  urn  (a  dividor,  i,  sus, 

pass.  3d  conj.).     Agreeing  with  Massida. 
In,  preposition.     Governing  an  accusative  case. 
Pilulas,  subst.  ace.  pi.  from  Pilula,  m,  f.  1st  decl.     Governed  by  In. 
Viginti,  adj.  indecl. 
Quarum,  relative  pronoun,  gen.  pi.  fem.  from  Qui,  quce,  quod.     Agreeing   with   its 

antecedent  Pilulas  in  gender  and  number.     Governed  in  the  gen.  case  by  Tres. 
^GEE,  adj.  mas.  gend.  nom.  JEger,  cegra,  cegrum.     Agreeing  with  homo,  understood. 
Sumat,  verb,  3d  pers.  sing.  imp.  mood,  from  Sumo,  ere,  psi,  ptum.,  act.  3d  conj.     Agreeing 

with  homo,  understood ;  governing  an  ace.  case. 
Tres,  ad.  ace.  pi.  fem.  from  Tres,  tres,  tria.     Agreeing  with  Pilulas,  understood,  and 

which  is  governed  by  Sumat. 
HoEis,  subs.  abl.  plural,  from  Hora,  ce,  f.  1st  decl. ;  signifying  part  of  time,  and  there- 
fore put  in  the  abl.  case. 
Octavis,  adj.,  abl.  plur.  fem.  from  Octavus,  a,  um.     Agreeing  with  horis. 

Abbreviations. — Mistakes  not  unfrequently  arise  from  unskilful  abbre- 
viations, for,  while  there  can  be  no  objection  to  shortening  many  of  the 
long  names  given  to  medicines,  there  is  certainly  great  danger  from  the 
inordinate  and  unskilful  exercise  of  this  privilege ;  the  word  cal.  is  an 
occasional  and  very  poor  abbreviation  for  hydrargyri  chloridum  mite. 
Through  a  careless  termination  of  familiar  words,  serious  accidents  are 
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liable  to  occur.  Several  years  have  elapsed  since  I  received  a  prescrip- 
tion for  hydrate  pota^sce  5j,  to  be  dissolved  in  water  I'Siij  (dose,  a  tea- 
spoonful),  and  it  was  only  through  a  care  which  has  become  habitual 
that  I  saved  a  delicate  lady  in  that  case  from  taking  large  doses  of 
hydrate  of  (caustic)  potassa  instead  of  hydriodate  of  potassa.  There 
were  no  du-ectious  for  use  appended,  so  that  I  had  not  the  advantage 
they  give  in  cases  of  doubt.  The  abbreviations  allowable  in  prescriptions 
might  fill  some  pages  if  tabulated,  but  to  the  physician  for  his  own  use, 
no  j^ractical  advantage  would  result  from  it,  while  the  habit  once 
accpiired,  of  icriting  every  icord  so  fully  that  it  could  be  mistaken  for  no 
other,  would  quite  obviate  the  evils  complained  of,  yet  for  the  phar- 
macist's sake  most  of  them  will  be  given. 

Symbols  or  Signs  used  in  Prescrijjtions. 

rr\^.  Minim,  ^\-[  part  of  a  fluidrachm. 
gtt.  (jrutta,  a  drop ;  gutta^,  drops. 
3.j.  Scrupulus  vel  sfrupulum,  a  scruple  =  20  grains. 
3J.  Draclima,  a  drachm  =  GO  grains, 
f^j.  Fluidrachma,  a  fluid  or  measured  drachm. 
,^j.  Uncia,  a  trovounce  =  480  grains, 
f^j.  Fluiduncia,  a  tluidonnce. 
Ibj.  Lil)ra,  a  pound,  undei-stood  in  prescriptions  to  apply  to  a  pound  of  5760  grains 

that  was  lormerly  officinal. 
Oj.  Octarius,  a  pint. 

gr.  Granum,  a  grain  ;  plural  grana,  grains, 
ss.  Semis,  half,  affixed  to  signs  as  above. 

The  Latin  numerals  are  employed  in  prescription — i,  ij,  iij,  iv,  v,  vi, 
vij,  viij,  ix,  X,  xi,  xij,  xv,  xx,  XL,  L,  C,  etc. ;  and  in  tiie  directions, 
when  written  in  Latin,  a  variety  of  antiquated  terms,  explained  in  Dr. 
Pereira's  little  w(jrk  before  mentioned,  but  requiring  too  nuich  space  for 
in.sertion  here. 

Before  leaving  the  subject  of  the  signs  employed  m  prescriptions,  it 
seems  proper  to  advert  to  the  errors  which  frequently  occur  from  their 
careless  use,  and  which  have  led  some  practitioners  to  advocate  their 
eutu'e  abandonment.  They  are,  however,  too  well  established  in  the 
actual  practice  of  this  country  and  England,  and  too  convenient,  to  be 
readily  supplanted.  The  angle  and  curve  5  may  be  made  so  carelessly 
as  to  resemble  the  3  mth  a  flourish  at  top,  and  .^j  may  look  like  a  oJ, 
or  may  be  so  completely  perverted  from  its  recognized  shape  as  to  leave 
the  reader  in  doubt  whether  a  S  or  5  is  intended.  Notwithstanding 
the  apparent  absurdity  of  this,  there  are  not  a  few  prescrij)tions  on  our 
files  in  which  the  sign  intended  has  been  reached  only  by  guessing,  or 
by  reasoning  upon  the  known  dose  of  the  drug,  rather  than  upon  the 
shape  of  the  sign.  A  fiourishinrj  style  of  chirography  is  nowhere  less  in 
place  than  on  a  physician^ s  prescription.  The  numerals  are  equally  liable 
to  error  if  carelessly  made,  tlie  difference  between  j  and  v,  and  between 
iv  and  iij,  and  between  x  and  v,  is  often  quite  obscured  by  a  neglect  of 
the  plain  and  necessary  precautions  of  accuracy  and  care.  It  is  not  easy 
to  illustrate  in  print  what  an  examination  of  the  chu"ography  of  many 
prescriptions  would  make  apparent,  that  the  reading  of  a  prescription 
frequently  requu-es  more  skill  and  judgment  than  compounding  it. 
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Method  of  W^'iting  Prescriptions. 

The  first  care  to  observe  in  writing  a  prescription  is  to  have  suitable 
paper  and  pencil,  or,  preferably,  pen  anct  ink.  The  habit  of  some  of 
using  the  margin  of  a  newspaper,  the  fly-leaf  of  a  school-book,  or  any 
23iece  of  flimsy  material  at  hand  for  inditing  a  prescription,  upon  which 
may  depend  the  life  of  the  patient,  cannot  be  too  strongly  condemned. 
It  indicates  a  want  of  care  in  the  physician,  which,  if  carried  into  other 
duties,  would  quite  unfit  him  for  the  responsibilities  of  his  profession. 
Many  physicians  adopt  the  plan  of  cutting,  from  time  to  time,  suitable 
fragments  of  good  paper,  which  are  carried  in  a  pocket-book  or  wallet, 
and  are  always  at  hand  on  emergencies.  With  a  view  to  economy  the 
fly-leaves  of  letters  and  notices,  which  would  be  otherwise  wasted,  may 
be  pressed  out,  and  appropriated  to  this  object.  Some  pharmacists  are 
in  the  habit  of  printing  their  cards  at  the  head  of  suitable  prescription 
sheets,  and  distributing  them  among  physicians  with  a  view  to  attracting 
business  to  their  shops.  Although  from  ethical  considerations  the  pro- 
viding of  prescription  blanks,  with  the  business  card  of  the  pharmacist, 
is  considered  objectionable,  the  practice  has  become  so  common  that  it 
is  now  almost  a  necessity,  and  in  arranging  such  a  blank  several  im- 
portant items  should  be  attended  to :  the  patient's  name  and  residence 
are  both  desirable ;  the  date  and  the  doctor's  name  and  address  ought 
invariably  to  be  distinctly  printed  on  it  where  the  prescription  blank 
is  one  which  the  physician  has  prepared  for  his  own  use;  then  his 
office  hours  should  also  be  printed  thereon.*  The  pharmacist,  in  filing 
his  prescriptions,  will  find  that  a  great  deal  of  trouble  will  be  saved  by 
cutting  a  hole  in  the  paper  with  a  punch,  such  as  is  used  by  leather- 
workers;  this  prevents  the  prescriptions  from  "sticking"  on  the  file 
and  tearing,  and  saves  a  great  deal  of  time  in  referring  to  them.  Some 
physicians  provide  prescription  papers  with  their  name  and  address 
attached,  which  is  not  without  one  advantage — it  enables  the  phar- 
macist always  to  trace  the  prescription  readily  to  its  source  in  case  of 
difficulty. 

Having  the  proper  prescription  paper,  the  next  step  is  to  write  at  the 
top  the  name  of  the  patient ;  this  precaution,  which  is  very  often 
neglected,  is  important  for  several  reasons :  1st:  It  enables  the  nurse 
or  attendant  to  distinguish,  by  a  certain  and  ready  means,  between  pre- 
scriptions designed  for  different  patients ;  and  the  name  being  transferred 
to  the  label,  there  is  no  excuse  for  a  similar  mistake  in  "  administering." 
2d.  It  enables  the  apothecary  in  every  case  to  avoid  the  mistake,  so 
often  made  in  the  hurry  of  business,  of  dispensing  a  package  of  medi- 
cine to  one  of  several  customers  in  waiting,  which  should  have  been 
given  to  another.  3d.  It  facilitates  the  recognition  of  the  prescription 
upon  the  apothecary's  file  when  its  renewal  is  called  for ;  and,  finally, 
it  evinces  a  care  which  is  commendable  on  so  important  an  occasion  as 
prescribing  for  the  sick. 

The  practice  of  heading  a  prescription  with  the  generic  name  of  the 
class  of  medicines  to  which  it  belongs  should  be  observed  when  there 
are  two  or  more  in  use ;  as  the  Gargle,  the  Liniment,  or  the  Fever  Mix- 

*  See  specimens  of  these  blanks  on  page  958. 


958 


ox    PRESCRIPTIONS. 


hire.  Frequently,  however,  this  is  superseded  by  ,2:iving  its  designation 
in  the  Subscription,  accompanied  by  directions  for  its  use.  As  a  general 
rule,  I  would  say  that  all  topical  remedies  should  be  distinctly  marked 
For  external  use.  Some  mistakes  have  originated  from  neglect  of  this 
precaution  ^\•llich  would  be  most  ludicrous  if  the  subject  was  not  often 
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too  serious  for  merriment :  for  instance,  the  administration  of  aramo- 
niated  liniment,  in  tablespoonful  doses,  while  a  cinchona  bark  mixture 
LS  applied  over  the  seat  of  rheumatic  pain. 

It  is  well,  in  some  cases,  to  copy  on  the  label  the  entire  prescription. 
A  physician  in  large  practice,  unless  he  has  a  very  retentive  memory, 
will  forget  the  details  of  his  prescription  of  the  previous  day;  this 
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precaution  is  important  in  prescribing  for  patients  travelling  from  home. 
It  is  often  prudent  for  the  physician  to  direct  the  apothecary  to  mark 
the  medicine  prescribed  Poison,  or,  as  is  sometimes  done,  "Use  with 
care;''  giving,  at  the  same  time,  the  particular  instructions  for  its 
use. 

The  prescription  may  be  divided,  for  the  purpose  of  study,  into  the 
following  parts,  each  of  which  will  be  separately  considered :  1.  The 
superscription.  2.  The  inscription.  3.  The  subscription.  4.  The 
signatura. 

The  Superscription  consists  of  a  very  short  abbreviation  of  the  Latin 
verb  Recipe,  imperative  mood  of  Becipio,  I  take,  viz. :  the  letter  ^, 
which  is  often  printed  near  the  top  of  the  prescription  sheet.  In  French 
the  letter  P  is  used  for  Prenez.  In  English  formulas  the  I^  should 
be  substituted  by  Take  of. 

The  Inscription  is  the  indication,  seriatim,  of  the  names  and  quan- 
tities of  the  remedies  prescribed.  The  order  in  which  these  are  written 
is  not  a  matter  of  much  real  importance,  as  a  comjDetent  pharmacist 
will,  in  mixing  them,  depart  from  the  sequence  observed  in  the  pre- 
scription, if  thought  best ;  while  the  physician  will  find  it  more  con- 
venient to  follow  the  order  of  their  therapeutical  imj)ortance  rather  than 
the  rotation  in  wliich  they  should  be  adclecl  to  the  mixture. 

In  the  sequel  I  shall  refer  to  the  therapeutical  classification  of  in- 
gredients, which,  in  a  well-contrived  prescription,  would  be  written  in 
the  follo^ving  order:  1.  The  basis.  2.  The  adjuvant.  3.  The  cor- 
rective.    4.  The  excipient.     5.  The  diluent. 

This  is  not  only  the  most  elegant,  but  the  most  natural  rotation  to  be 
observed. 

One  of  the  greatest  difficulties  to  the  beginner,  in  connection  with 
this  subject,  is  in  determining,  as  the  prescription  proceeds,  the  appro- 
priate quantity  of  each  ingredient,  so  as  to  have  each  in  due  proportion, 
and  with  its  right  dose ;  this  becomes  easy  by  the  em23loyment  of  the 
following 

Rule  for  Apportioning  Quantities. — AYrite  down  the  names  of  the 
several  ingredients  first,  without  regard  to  quantity ;  then  having  deter- 
mined upon  the  quantity  of  the  Avhole  preparation,  and  the  dose  to  be 
prescribed,  the  whole  number  of  doses  will  be  readily  calculated,  and 
the  quantity  of  each  ingredient  may  be  affixed. 

As  doses  are,  at  best,  only  approximate,  we  may  depart  from  the 
precise  figures  obtained  by  dividing  the  whole  number  of  drachms, 
grains,  etc.,  in  the  preparation,  by  the  number  of  doses  it  will  contain, 
as  far  as  necessary  to  get  even  numbers,  or  convenient  fractions  of  a 
drachm  and  ounce. 

In  du-ecting  pills,  or  powders,  we  have  the  means  of  attaining  consid- 
erable accuracy,  and  may  readily  direct  a  combination  of  ingredients  to 
be  divided  into  10,  20,  or  30  parts,  from  the  very  convenient  relations 
of  these  numbers  to  the  drachm  and  scruple  weights ;  but  it  will  be 
found  more  convenient  in  dispensing  and  administering  the  prepara- 
tions, to  have  6,  or  12,  or  24  parts  ordered,  as  these  numbers  have 
relation  to  the  number  of  grooves  in  the  pill  machine,  and  to  the 
number  of  hours  in  a  day. 
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The  table  below  will  assist  tlie  beginner  in  prescribing  liquids,  and 
will  serve  for  reference  until  lie  becomes  accustomed,  practically,  to  this 
rather  difficult  part  of  his  duties.  Having  fixed  upon  the  bulk  of  his 
mixtm^e  or  solution,  he  will  remember  that  there  are  about 

8  wiueglassfuls  (each  f.^ij)  in  a  pint  (f^xvj). 

32  tablespoonfuls  (each  f.^ss)  in  a  pint  (f^xvj). 

16  tablespoonfuls  (eacli  f.^ss)  in  half  a  pint  (f3viij). 

12  tablespoonfuls  (each  f.^ss)  in  6  fluidounces  (fovj). 

24  dessertspoonfuls  (each  f.^ij)  in  6  fluidounces  (f^vj). 

16  dessertspoonfuls  (each  foij)  in  4  fluidounces  (f^iv). 

32  teaspoonfuls  (each    f^j)  in  4  fluidounces  (f^iv). 

16  teaspoonfuls  (each    f^ji  in  2  fluidounces  (f3ij). 

8  teaspoonfuls  (each    f3J)  in  1  fluidounce  (f^j)- 

We  have  an  illustration  of  this  method  of  division  in  the  liquor 
morphiuie  sulphatis,  in  which  1  grain  of  the  salt  is  dissolved  in  1  fluid- 
ounce  of  water ;  as  there  are  about  8  teaspoonfuls  in  an  ounce,  one  tea- 
spoonful  represents  about  ^  grain,  which  is  the  dose. 

In  the  case  of  liquids  to  be  given  by  drops,  care  must  be  taken  to 
distinguish  between  aqueous,  alcoholic,  and  oily  liquids.  By  reference 
to  the  table  given  in  the  chapter  on  Weights  and  INIeasures,  the  relative 
size  of  drops  pertaining  to  diiferent  liquids  will  appear ;  in  this  connec- 
tion it  will  be  only  necessary  to  refer  to  that  table,  and  to  apj^ly  the  same 
general  mode  of  calculation  to  the  apportionment  of  closes  of  these. 

One  cause  of  fallacy,  with  the  student,  in  prescribing  by  drops,  arises 
from  confounding  the  size  of  drops  of  one  ingredient  of  a  preparation 
with  the  size  of  drops  of  the  preparation  after  it  is  made.  Tlius,  if  a 
fluidrachm  of  tincture  of  veratrum  viride  were  added  to  7  fluidrachms 
of  an  aqueous  solution  of  morphine,  or  tartar  emetic,  we  should  calculate 
about  60  drojjs  to  each  fluidrachm,  not  120,  which  would  be  proper  were 
the  alcoholic  liquid  in  much  the  larger  proportion. 

The  subscription  has  reference  to  the  manner  of  mixing  and  dividing 
the  medicine.  In  Latin  prescriptions,  it  usually  consists  of  short  abbre- 
viations, or  signs,  which  are  familiar  to  pharmacists,  though  in  some 
cases  it  is  written  out  in  full  in  Latin,  ancl  in  others  in  plain  English. 
The  verb  Misce  (imperative  mood  of  misceo,  I  mix),  or  the  letter  J/., 
designed  to  represent  it,  constitutes  the  most  common  subscription. 
Sometimes,  where  especial  skill  or  care  is  required  in  the  preparation, 
secundwn  artem,  or  /8'.  A.,  is  affixed  to  it ;  when  omitted,  however,  this 
is  understood.  The  verb  Solve  (imperative  of  solvo,  I  dissolve)  is  more 
appropriate  where  a  simple  solution  is  prescribed ;  or  Macera  (imperative 
of  macero),  where  the  process  of  maceration  is  directed ;  where  filtration 
is  necessary,  write  thereafter  et  cola.  When  a  medicine  is  directed  in 
very  fine  powder,  the  practitioner  may  malvc  choice  of  Tere  bene  (tritu- 
rate well),  or  Fiat  j^ulvis  subtilissimus  (make  a  very  fine  powder).  It 
is,  perhaps,  an  improvement  on  the  above  to  direct  more  specifically  the 
sort  of  preparation  designed ;  it  gives  the  pharmacist  a  clue  which  is 
sometimes  useful  to  him  in  compounding,  as  well  as  in  correcting  gross 
errors.  The  following  terms,  with  their  proper  abbreviations  and  trans- 
lations, may  serve  to  guide  the  student  in  writing  his  Subscription.  They 
include  the  appropriate  directions  for  dividing  medicines  into  powders, 
pills,  lozenges,  etc.,  and  will  appropriately  close  the  notice  of  this  part 
of  the  prescri]ition. 
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Fiat  pulvis,  Ft.  pulv.     Make  a  powder. 

Fiant  pulveres  xij ;  E't.  ijiilv.  xij.  "]     -.^  , 

Fiat  pulvis  et  divide  in  chartulas  xij  ;  Ft.  pulv.  et.  divid.  in  chart,  xij.  |         ^, 

Fiat  pulvis  in  chartulas  xij  dividenda ;  Ft.  pulv.  in  ch.  xij  div.  f     ^^^t  ^^ 

Fiant  chartute  xij  ;  Ft.  chart,  xij.  J  P^waers. 

Fiat  solutio,  Ft.  solut.     Make  a  solution. 

Fiat  injectio,  Ft.  inject.     Make  an  injection  (for  urethra). 

Fiat  coUvrium,  Ft.  collyr.     Make  an  eye-wash. 

Fiat  enema,  Ft.  enema.     Make  an  injection  (for  rectum). 

Fiat  svippositoriunt,  Ft.  supposit.     Make  a  suppository. 

Fiant  suppositoria  iv  ;  Ft.  suppos.  iv.     Make  4  suppositories. 

Fiat  massa,  Ft.  massa.     Make  a  mass. 

Fiant  pilula.  xij;  Ft.  pil.  xij.  _  )  Make  twelve 

i'lat  massa  in  ynlulas  xij  dividenda;  it.  mas.  m  pil.  xij  div.  >■  -ii 

Fiat  massa  et  divide  in  pilulas  xij  ;  Ft.  mas.  div.  in  pil.  xij.  J         ^ 

Fiat  infusum,  F.  infus.     Make  an  infusion. 

Fiat  haustus,  Ft.  haust.     Make  a  draught. 

Fiat  gargarisma,  Ft.  garg.     Make  a  gargle. 

Fiat  mistura,  Ft.  mist.     Make  a  mixture. 

Fiat  emulsio,  Ft.  emuls.     Make  an  emulsion. 

Fiat  electuarium,  Ft.  elect.     Make  an  electuary. 

Fiat  confectio,  Ft.  confect.     Make  a  confection. 

Fiat  emplastrum,  6x4;  Ft.  emp.  6x4.     Make  a  plaster  6  by  4  inches. 

Fiat  emp.  epispasticum,  Ft.  emp.  epispast.  \  ^^^^^  ^  ^^^^^^^  " 

t  lat  emp.  vesicatorium,  h  t.  emp.  vesicat.     i 

Fiat  unguentum,  Ft.  ung.     Make  an  ointment. 

Fiat  ceratum,  Ft.  cerat.     Make  a  cerate. 

Fiat  cataplasma,  Ft.  cataplasm.     Make  a  poultice. 

Fiat  liniraentum,  Ft.  linim.     Make  a  liniment. 

Fiat  trochisci  xxiv^  Ft.  troch.  xxiv.     Make  24  lozenges. 

Fiat  massa  in  trochiscos  xl  dividenda,  Ft.  mas.  in  troch.  xl  div.     Make  40  lozenges. 

The  habit  of  writing  the  signatiira  or  directions  for  taking  the  medicine 
])rescribed  in  Latin  has  become  so  nearly  obsolete  that  large  numbers  of 
quite  skilful  apothecaries  would  be  at  a  loss  to  append  the  directions 
thus  given  to  a  prescription  ;  esjaecially  so  is  this  the  case  since  many  of 
the  more  recently-published  treatises  on  pharmacy  have  omitted  the  lists 
of  terms  generally  used  and  their  abbreviations.  With  the  design  of 
supplying  this  want,  the  following  list  is  compiled,  and  made  as  full  as 
is  thought  necessary  to  serve  the  purposes  of  the  pharmacist. 

A,  aa,  ana.     Of  each. 

Abdom.,  abdomen.     The  belly. 

Abs.  febr.,  absente  febre.     Fever  being  absent. 

Ad  2  vie,  ad  secundum  vicem.     To  the  second  time. 

Ad.  or  add.,  adde  or  addantur.     Add,  or  let  them  be  added. 

Ad  def.  an.,  ad  defectionem  animi.     To  fainting. 

Ad  del.  an.,  ad  deliquium  animi.     To  fainting. 

Ad  grat.  acid.,  ad  gratam  aciditatem.     To  an  agreeable  acidity. 

Ad  lib.,  ad  libitum.     At  pleasure. 

Adjac,  adjacens.     Adjacent. 

Admov.,  admove,  admoveatur,  admoveantur.     Apply,  let  it  be  applied,  let  them  be 

applied. 
Ads.  febr.,  adstante  febre.     While  the  fever  is  present. 
Alter,  hora,  alternis  horis.     Every  other  hour. 
Alv.  adst.,  alvo  adstricta.     The  bowels  being  confined. 
Aq.  astr.,  aqua  astricta.     Frozen  water. 
Aq.  bull.,  aqua  bulliens.     Boiling  water. 
Aq.  comm.,  aqua  communis.     Common  water. 
Aq.  ferv.,  aqua  fervens.     Hot  water. 
Aq.  fluv.,  aqua  fiuviatilis.     River  water. 
Aq.  font.,  aqua  fontis.     Spring  water. 
_A.q.  mar.,  aqua  marina.     Sea  water. 
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Aq.  niv.,  aqua  nivalis.     Snow  water. 

Aq.  pluv.,  aqua  pluviatilis  or  pluvialis.     Eain  water. 

B.  A.,  balneum  arenje.     Sand-bath. 

Bals.,  balsaiuum.     Balsam. 

B.B.,  B.B.S.,  Barbadensis.     Barbadoes. 

Bib.,  bibe.     Drink. 

Bis  in  d.,  bis  in  die.     Twice  a  day. 

B.  M.,  balneum  maris.     A  salt-water  bath. 

Bol.     Bolus. 

Bull.,  bulliat.     Let  it  boil. 

But.,  butyrum.     Butter. 

B.  v.,  balneum  vaporis.     A  vapor-bath. 
CseruL,  cseruleus.     Blue. 

Calom.,  calomel.     Mild  chloride  of  mercury. 
Cap.,  capiat.     Let  him  (or  her)  take. 

C.  C,  cornu  cervi.     Hartshorn. 

C.  C.  U.,  cornu  cervi  ustum.     Burnt  hartshorn. 

C.  M.,  eras  mane.     To-morrow  morning. 

C.  N.,  eras  nocte.     To-morrow  night. 

C.  v.,  eras  vespere.     To-morrow  evening. 

Cliart.,  charta,  chartula.     Paper,  or  small  paper. 

C'ochleat.,  cochleatim.     By  spoonfuls. 

Coch.  ampl.,  cochleare  amplum.     A  large  (or  table-)  spoonful,  about  lialf  a  fluidounce; 

Coch.  infant.,  cochleare  infantis.     A  child's  spoonful. 

Coch.  magn.,  cochleare  magnum.     A  large  spoonful. 

oc  1.  me  .  I  ^^  medium  or  moderate  spoonful,  a  dessertspoonful,  about  2  fluidrachms. 

Coch.  parv.,  cochleare  parvum.     A  small  (or  tea-)  spoonful,  about  1  fluidrachm. 

Col.,  cola,  colatur.     Strain,  let  it  be  strained. 

Colat.,  colaturffi.     To  the  strained  liquor. 

Color.,  coloretur.     Let  it  be  colored. 

Collyr.,  collyrium.     An  eye-wash. 

Comp.,  compositus.     Compounded. 

Conf.,  confectio.     Confection. 

Cong.,  congius.     A  gallon. 

Cons.,  conserva.     A  conserve;  may  mean,  keep. 

Cont.,  contintietur.     Let  it  be  continued. 

Coq.,  coque,  coquantur.     Boil,  let  them  be  boiled. 

Coq.  ad  med.  consump.,  coqvie  or  coquatnr  ad  medietatis  consumptionera.     Boil,  or  let 

it  be  boiled,  to  the  consumption  of  one-half. 
Coq.  S.  A.,  coque  secundum  artem.     Boil  according  to  art. 

Coq.  in  S.  A.,  coque  in  sufficiente  quantitate  aquse.    Boil  in  a  sufficient  quantity  of  water. 
Cort.,  cortex.     Bark. 
Cras.,  crastinus.     For  to-morrow. 
Cuj.,  cujus.     Of  which. 
Cujusl.,  cujuslibet.     Of  any. 
Cyath.  the.,  cyatho  these.     In  a  cup  of  tea. 

Cyath.,  cyathus.  .       I A  wineglass,  about  1?t  to  2  fluidounces. 

C.  vmar.,  cyathus  vinarius.  j  o       > 
D.,  dosis.     A  dose. 

D.  et  S.     Detur  et  signetur. 

D.  D.,  detur  ad.     Let  it  be  given  in  or  to. 

D.  D.  vit.,  detur  ad  vitrum.     Let  it  be  given  in  a  glass. 

Deaur.  pil.,  deaurentur  pilulse.     Let  the  pills  be  gilded. 

Deb.  spiss.,  debita  spissitudo.     A  due  consistence. 

Dec,  decanta.     Pour  off. 

Decub.  hor.,  decubitus  hora.     At  the  hour  of  going  to  bed. 

De  d.  in  d.,  de  die  in  diem.     From  day  to  day. 

Deglut.,  deglutiatur.     Let  it  be  swallowed. 

Dej.  alv.,  dejectiones  alvi.     Stools. 

Det.,  detur.     Let  it  be  given. 

Dieb.  alt.,  diebus  alternis.     Every  other  day. 

Dieb.  ter.,  diebus  tertiis.     Every  third  day. 

Dig.,  digeratur.     Let  it  be  digested. 

Dil.,  dilue,  dilutus.     Dilute,  diluted. 
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Diluc,  flilnculo.     At  day -break. 

Dim.,  dimidius.     One-half. 

Dist.,  distillii.     Distil. 

Div.,  divide.     Divide. 

D.  in  2  plo ,  detur  in  tuplo.     Let  it  be  given  in  twice  the  quantity. 

D.  in  p.  seq.,  dividatur  in  partes  jequales.     Let  it  be  divided  in  equal  parts. 

D.  P.,  directione  propria.     With  a  proper  direction. 

Donee  alv.  bis  dej.,  donee  alvis  bis  dejecerit.     Until  the  bowels  have  been  twice  opened. 

Donee  dol.  nepli.  exulav.,  donee  dolor  nephriticus  exulaverit.     Until  the  nephritic  pain 

has  been  removed. 
Drachm,  drachma.     A  drachm. 
Eburn.,  eburneus.     Made  of  ivory. 
Ed.,  edulcorata.     Edulcorated. 
Ejusd.,  ejusdem.     Of  the  same. 
Elect.,  electuarium.     Electuary. 
Enem.,  enema.     A  clyster. 
Exhib.,  exhiberatur.     Let  it  be  administered. 

Ext.  super  alut.  moll.,  extende  super  alutam  mollem.     Spread  upon  soft  leather. 
F.,  fac.     Make. 

Ft ,  fiat,  fiant.     Let  it  be  made,  let  them  be  made. 
F.  pil.,  fiant  pilulse.     Let  pills  be  made. 
Ease,  fasciculus.     A  bundle. 
Feb.  dur.,  febre  durante.     During  the  fever. 
Fem.  intern.,  femoribus  internis.     To  the  inside  of  the  thighs. 
Fict.,  fictilis.     Earthen. 

F.  H.,  fiat  haustus.     Let  a  draught  be  made. 
F.  venpes,  fiat  venpesectio.     Let  bleeding  be  performed. 
Fil.,  filtrum.     A  filter. 

Fist,  arm.,  fistula  armata.     A  clyster-pipe  and  bladder  ready  for  use. 
FL,  fluidus.     Fluid. 

F.  L.  A .,  fiat  lege  artis.     Let  it  be  made  by  the  rules  of  art. 
F.  M.,  fiat  mistura.     Let  a  mixture  be  made. 

F.  S.  A.,  fiat  secundum  artem.     Let  it  be  made  according  to  art. 
Flor.,  flores.     Flowers. 

Frust.,  frustillatim.     In  small  pieces. 

Garg.,  gargarysma.     A  gargle. 

Gel.  quav.,  gelatina  quavis.     In  any  jelly. 

G.  G.  G.,  gummi  gutta  gambse.     Gamboge. 
Gr.,  granum.     A  grain. 

Gr.  vi  pond.,  grana  sex  pondere.     Six  grains  by  weight, 

Gtt.,  gutta,  guttse.     A  drop,  drops. 

Gtt.  quibusd.,  guttis  quibusdem.     With  some  drops. 

Gum.,  gummi.     Gum. 

Guttat.,  guttatim.     By  drops. 

Har.  pil.  sum.  iij,  harum  pilularum  sumantur  tres.     Of  these  pills  let  3  be  taken. 

Haus.,  haustus.     A  draught. 

Hor.  dec,  bora  decubitus.     At  bedtime. 

H.  S.,  hora  somni.     At  the  hour  of  going  to  sleep. 

Hor.  interm.,  hora  intermediis.     In  the  intermediate  hours. 

Hor.  un.  spatio,  horse  unus  spatio.     At  the  exj)iration  of  one  hour. 

Hor.  lima  mat.,  hora  undecima  matutina.     At  eleven  o'clock  in  the  morning. 

In  d.,  in  dies.     Daily. 

Inf.,  infund.     Infuse. 

Inj.  enem.,  injiceatur  enema.     Let  a  clyster  be  injected. 

In  pulm.,  in  pulmento.     In  gruel. 

Jul.,  julepus,  julapium.     A  julep. 

Kal.  ppt.,  kali  prseparatum  (potassii  carbonas). 

Lat.  dol.,  lateri  dolenti.     To  the  affected  side. 

Lb.,  lib.,  libra.     A  pound  ;  lib.,  librse,  pounds. 

Liq.     Liquor. 

M.,  misce.     Mix. 

Mane  pr.,  mane  primo.     Early  in  the  morning. 

Manipulus.    A  handful. 

Mensura.     By  measure. 

Minimum.     A  minim ;  g^^th  part  of  a  fluidrachm. 
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M.  P.,  massa  pihilarum.     A  piil  mass. 

Mass.,  massa.     A  mass. 

M.  R.,  mistura.     A  mixture. 

Mic.  pan.,  mica  panis.     Crumb  of  bread. 

Mitt.,  mitte  send,  mittantur.     Let  them  be  sent. 

Mitt.  sang,  ad  f  gxij,  mitte  sanguinem  ad  t'o^y-     Take  blood  to  12  fluidounces. 

Mod.  prjescr.,  modo  prfescripto.     In  the  manner  prescribed. 

Mor.  die,  more  dicto.     In  the  way  ordered. 

Mor.  sol.,  more  solito.     In  the  usual  way. 

Muc,  niucilago.     Mucilage. 

N.  M.,  nux  raoschata.     A  nutmeg. 

]N^e  tr.  s.  num.,  ne  tradas  sine  nummo.     Do  not  deliver  it  without  the  money. 

No.,  numero.     In  number. 

O.,  octarius.     A  pint. 

01.  lini  s.  i.,  oleum  lini  sine  igne.     Cold-pi*essed  linseed  oil. 

Omn.  hor.,  omni  hora.     Every  hour. 

Omn.  bid.,  omni  biduo.     Every  two  days. 

Omn.  bih.,  omni  bihorio.     Every  two  hours. 

O.  M.,  or  omn.  man.,  omni  mane.     Every  morning. 

O.  N.,  or  omn.  noct.,  omne  nocte.     Every  night. 

Omn.  quad,  hor.,  omni  quadrante  liora.     Every  quarter  of  an  hour, 

i).  O.  ().,  oleum  olivte  optimum.     Best  olive  oil. 

Ov.,  ovum.     An  egg. 

Ox.     Oxymel. 

Oz.     The  avoirdupois  ounce,  in  contradistinction  to  that  prescribed  by  physicians. 

P.,  pondere.     By  weight. 

P.  se.,  part,  aequal.,  partes  sequales.     Equal  parts. 

P.  d.,  per  deliquium.     By  deliquescence. 

Past.,  pastillus.     A  pastil,  or  a  ball  of  paste. 

Part,  vie,  partitis  vicibus.     In  divided  doses. 

Per  op.  emet.,  per  acta  operatione  emeticj.     The  operation  of  the  emetic  being  over. 

Ph.  Br.     PJiarraacopceia  Britannica. 

Ph.  D.     Pharmacopoeia  Dublinensis. 

Ph.  E.     Pliarmacopa?ia  Edinensi^. 

Ph.  L.     PliMrmacop(Bia  Londinensis. 

Pli.  U.  S.     Pliarmacopa?ia  of  tlie  United  States. 

Pil.,  pihila,  pilula;.     Pill  or  pills. 

Pocul.,  poculum.     A  cu]). 

Pocill.,  pocillum.     A  small  cup. 

Post  sing.  sed.  liq.,  post  singulas  .sedes  liquidas.     After  every  loose  stool. 

Pot.,  potio.     A  potion ;  a  liquid  medicine  from  4  to  8  ounces  in  quantity. 

Ppt.,  prseparatus.     Prejiared. 

P.  r.  n.,  pro  re  natii.     Occasionally. 

P.  rat.  fetat.,  pro  ratione  ?etatis.     According  to  the  age. 

Png.,  pugilhis.     A  pinch ;  a  gripe  between  the  thumb  and  two  iii'st  fingers. 

Pulv.,  pulveris,  pulverizatus.     A  powder;  pulverized. 

Q.  L.,  quantum  libet.    )    .  i  i 

^  -p, '  ^       .  ,       ,    >•  As  nmch  as  vou  please. 

Q.  P.,  quantum  placet.  I  "       * 

Q.  S.,  quantum  sufficiat.     As  much  as  may  suffice. 

Quar.,quarum.l^^^^j^j^,^ 

Quor.,  quorum,  j 

Quantum  vis.     As  much  as  you  will. 

Rad.,  radix.     A  root. 

Ras.,  rasurte.     Shavings. 

Red.  in  pulv.,  redactus  in  pulverem.     Reduced  to  powder. 

Redig.  in  pulv.,  redigatur  in  pulverem.     Let  it  be  reduced  into  powder. 

Reg.  umbilici.     The  umbilical  region. 

Repet.,  repetatur  or  repetantur.     Let  it  or  them  be  repeated. 

S.,  signa.     Write. 

S.  A.,  secundum  artem.     According  to  art. 

Scat.,  scatula.     A  box. 

Sem.,  semen.     A  seed. 

Semidr.,  semidrachma.     Half  a  drachm. 

Semih.,  semihora.     Half  an  hour. 

Sesunc,  sesuncia.     Half  an  ounce. 
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Sesquili.,  sesquihora.     An  hour  and  a  half. 

Si  n.  vah,  si  non  valeat.     Tf  it  does  not  answer. 

Si  op.  sit,  si  opus  sit.     If  it  be  necessary. 

Si  ver.  perm.,  si  vires  permittant.     If  the  strength  allow  it. 

Signat.,  signatura.     A  label. 

Sign.  n.  pr.,  signetur  nomine  proprio.     Let  it  be  written  upon  ;  let  it  be  signed   with 

the  proper  name  (not  the  trade  name). 
Sing.,  singulorum.     Of  each. 
Solv.,  solve.     Dissolve. 

S.  S.  S.,  stratum  super  stratum.     Layer  upon  layer. 
Ss.,  semis.     A  half. 

St.,  stet,  stent.     Let  it  stand,  let  them  stand. 
Sub  fin.  coct.,  sub  finem  coctionis.     Towards  the  end  of  the  boiling;  when  the  boiling 

is  nearly  finished. 
Sum.  tal.,  sumat  taiem.     Let  him  take  such  a  one  as  this. 
Summ.,  summitates.     The  summits  or  tops. 
Sum.,  sume,  sumat,  sumatur,  sumantur.     Take,  let  him  or  her  take,  let  it  be  taken,  let 

them  be  taken. 
S.  v.,  Spiritus  vini.     Spirit  of  wine. 

S.  V.  E..,  Spiritus  vini  rectificatus.     Rectified  spirit  of  wine. 
S.  V.  T.,  Spiritus  vini  tenuis.     Proof  spirit. 
Syr.,  syrupus.     Syrup. 
Tabel.,  tabella.     A  lozenge. 

Temp,  dext.,  tempori  dextro.     To  the  right  temple. 
T.  O.,  tinctura  opii.     Tincture  of  opium, 

T.  O.  C,  tinctura  opii  camphorata.     Camphorated  tincture  of  opium. 
Tra.,  tinctura.     Tincture. 

Ult.  praescr.,  ultimo  prsescriptus.     Last  prescribed. 
V.  O.  S.,  vitello  ovi  solutus.     Dissolved  in  the  yolk  of  an  egg. 
Vom.  urg.,  vomitione  urgente.     The  vomiting  being  troublesome. 
V.  S.,  venaesectio.     Venesection. 
V.  S.  B.,  vensesectio  brachii.     Bleeding  from  the  arm. 
Zr.,  zingiber.     Ginger. 

The  Signatura  is  rarely  written  in  Latin.  It  comprises  the  directions 
as  to  the  dose  and  mode  of  .administering  the  medicine,  and  is  especially 
addressed  to  the  patient,  or  those  in  attendance  upon  him.  This  should 
be  distinctly  written  in  familiar  language.  None  of  the  reasons  for  the 
employment  of  a  learned,  or  technical  language,  in  the  other  portions 
of  the  prescription,  apply  to  this ;  on  the  contrary,  a  due  regard  to  the 
avoidance  of  mistakes  by  the  apothecary,  and  by  the  patient  or  his 
attendant,  forbids  it.  It  is  very  common  to  omit  this  part  of  the  pre- 
scription entirely,  and  to  depend  upon  a  verbal  direction  as  to  the  use  to 
be  made  of  the  medicine.  Sometimes  two  boxes  of  pills  are  ordered  for 
the  same  patient  simultaneously,  or  at  short  intervals,  without  any  reliable 
means  of  distinguishing  them,  and  Avhen  they  are  to  be  renewed,  the 
apothecary  may  confound  them,  in  consequence  of  the  patient  sending 
the  A\Tong  box,  or  through  a  slight  error  in  his  own  labelling.  Of  500 
prescriptions  taken  indiscriminately  from  the  files  of  three  different  dis- 
pensing stores,  I  find  43  per  cent,  have  no  definite  directions,  and  a  con- 
siderable proportion  have  no  sic/noiura. 

The  practice  of  writing — "  To  be  used  as  directed  " — is  equivalent  to 
omitting  this  part  of  the  prescription,  and  in  labelling,  this  is  adopted 
by  the  apothecary  in  all  cases,  where  the  physician  has  omitted  giving 
any  directions. 

As  an  example  of  the  results  which  may  follow  from  this  kind  of 
direction,  the  following  incident  has  been  related  by  a  professional  friend : 
Two  vials  were  in  the  chamber  of  a  patient,  each  containing  a  fluidounce 
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of  liquid,  and  each  about  the  same  size  ;  one  contained  sweet  spirit  of 
nitre,  and  the  other  blistering  collodion.  The  spirit  was  to  be  given  in 
teaspoonful  doses  occasionally,  and  the  blistering  liquid  was  of  course  to 
be  applied  externally.  At  twilight,  the  nurse,  not  noticing  the  diiference 
in  the  color  and  consistency  of  the  liquids,  and  finding  them  both  labelled 
alike,  put  in  the  patient's  mouth  what  she  should  have  ai)plied  over  her 
chest,  thus  producing  a  most  distressing  inflammation,  which  long 
deprived  the  poor  patient  of  her  proper  food,  and  doubtless  contributed 
to  exhaust  her  struggling  vitality. 

The  dano;er  of  this  kind  of  mistake  is  lessened  bv  usino-  for  anv^  two 
prescriptions  of  very  different  properties,  different  kinds  of  vials  ;  thus, 
for  a  preparation  to  be  taken  internally,  a  fluted  flint  vial,  and  for  a 
liniment,  one  of  the  plain  German  flint,  or  better  still,  in  the  one  case  a 
round,  and  in  the  other  an  oval  vial. 

The  only  remaining  part  of  the  prescription  to  be  mentioned,  is  the 
addition  to  the  foregoing  of  the  name  or  initials  of  the  writer,  and  the 
date ;  of  these,  it  may  be  remarked,  that  the  name  in  full  is  on  every 
account  preferable.  In  a  large  city,  where  there  are  hundreds  of  J^hy- 
sicians,  it  is  impossible  for  pharmacists,  and  much  less  all  their  assistants, 
to  become  familiar  with  the  handwriting  and  initials  of  every  one  of 
them,  to  say  nothing  of  those  instances  in  which  tAvo  or  more  have  the 
same  initials.  Now  if  this  practice  of  signing  prescriptions  has  any 
utilit}^  at  all,  it  must  be  that  it  should  be  understood  by  the  apothecary, 
so  that  if  he  suspects  an  error,  or  requires  any  explanation,  he  may  make 
the  necessary  inquiries  to  correct  it,  without  interrogating  his  customer 
and  exciting  alarm.  Besides,  there  are  some  dangerous  substances,  and 
such  as  are  used  for  criminal  purposes,  that  the  druggist  is  only  justified 
in  vending  by  the  sanction  of  a  responsible  name,  and  this  name  should, 
therefore,  be  clearly  and  intelligibly  written. 

The  date  of  the  prescription  is  almost  univei'sally  written  in  numerals, 
at  least  in  Philadelphia  ;  this  convenient  fashion  is  ])rol)ably  owing, 
mamly,  to  a  large  number  of  eminent  ])ractitioners  of  the  last  genera- 
tion being  members  of  the  Society  of  Friends,  and  to  the  wide  diffusion 
of  the  peculiarities  of  this  sect  in  the  "  Quaker  City,"  and  from  it,  as 
the  centre  of  medical  instruction,  to  other  localities. 

When  the  patient  is  in  moderate  circumstances,  the  physician  indicates 
that  fact  to  the  apothecary  l)y  the  letter  P,  in  one  of  the  lower  corners 
of  the  paper.  If  very  poor,  PP  is  Avritteu  ;  from  a  conscientious  apoth- 
ecary, either  of  these  marks  secures  a  reasonable  reduction  in  the  price 
charged,  and  its  omission  by  the  physician  leads  to  suspicion  that  the 
patient  is  not  deserving  of  special  charity. 
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CHAPTEE    11. 

ON  THE  ART  OF  SELECTING  AND  COMBINING  MEDICINES. 

THE  study  of  Materia  Medica  and  Therapeutics  is  designed  to  acquaint 
the  student  with  the  uses  and  powers  of  remedies,  and  to  prepare 
him  to  make  a  proper  selection  from  these  to  meet  the  ever-varying 
phases  of  diseases. 

The  importance  of  this  kind  of  knowledge  cannot  be  appreciated  until 
the  actual  emergencies  of  practice  arise,  and  the  necessity  becomes 
apparent  of  an  extended  and  a  thorough  knowledge  of  the  weapons  for 
combating  disease. 

A  full  and  recent  treatise  on  Materia  Medica  should  always  be  within 
reach  of  the  physician,  and  one  or  more  of  the  best  medical  journals 
should  replenish  his  library  with  the  most  recent  discoveries  and  improve- 
in  en  ts  ;  nowhere  can  a  professional  man  less  afford  to  economize  than  in 
Jiis  books. 

A  very  few  years  suffice  to  j)roduce  important  changes,  both  in  the 
theory  and  practice  of  medicine ;  and  the  j)hysician  who  stands  still 
while  progress  is  all  around  him  can  expect  no  better  fate  than  that  of 
the  mechanic,  the  farmer,  or  the  man  of  business  who  is  content  with 
the  appliances  of  the  past  age  in  endeavoring  to  compete  with  those  pos- 
sessed of  the  facilities  of  the  present. 

While  a  sound  conservatism,  a  becoming  deference  to  those  who  have 
gone  before  us,  and  to  the  great  medical  authorities  in  our  own  time, 
should  prevent  a  hasty  departure  from  established  principles  or  modes 
of  treatment,  there  is  a  wide  and  profitable  range  for  experiment  in  the 
vast  extent  and  variety  of  the  materia  medica,  and  the  combinations  of 
which  individual  remedies  are  susceptible. 

It  is  true  that  many  skilful  physicians  employ  a  very  restricted  materia 
medica  ;  there  are  hundreds  in  the  United  States  who  carry  the  weapons 
they  use  for  treating  the  usual  forms  of  disease,  in  some  20  or  30  vials, 
carried  about  their  person  or  inclosed  in  a  pair  of  saddle-bags ;  while, 
for  unusual  cases,  they  keep  perhaps  as  many  more  on  their  office  shelves. 
Though  the  frequent  success  of  such,  through  skill  and  experience,  cannot 
be  questioned,  we  can  draw  no  inferences  from  this  fact  to  disparage  the 
employment  of  an  extended  and  varied  assortment  of  remedies. 

To  what  purpose  has  the  bounty  of  nature  spread  everywhere  plants 
of  such  varied  and  unsuspected  properties ;  and  why  is  art  from  the 
exhaustless  mine  of  nature  ever  turning  up  some  new  product,  endowed 
with  varied,  and,  perhaps,  health-restoring  powers,  if  the  physician,  into 
whose  special  keeping  the  business  of  testing  their  virtues  is  given, 
neglects  the  injunction,  "  Prove  all  things ;  hold  fast  that  which  is  good  ?  " 

In  the  foregoing  remarks,  I  would  not  be  understood  as  countenanc- 
ing a  departure  from  the  usual  materia  medica,  except  where  called  for 
by  the  requirements  of  practice,  and  justified  by  sound  discretion;  and 
much  less  would  I  encourage  any  of  those  innovations  upon  well-estab- 
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lished  princi23les,  Avhich  have  taken  shape  iu  the  xarious  jjcithics,  now  so 
prevalent  and  so  lamentably  deficient  iu  the  indispensable  elements  of 
common  sense  and  common  honesty. 

In  the  selection  of  medicines,  then,  let  the  physician  have  before  his 
mind  the  whole  materia  medica,  with  a  complete  knowledge  of  which 
he  shonld  be  equipi)ed  from  the  start.  Let  him  /zV.s-^  select  an  individual 
from  its  class,  with  a  view  to  all  its  properties,  as  likely  to  atfect  the 
immediate  symptons  he  is  combating,  aud  the  general  result  of  the  case ; 
and  second,  let  him  select  the  best  i)rei:»aration  of  it  "with  reference  to 
efficiency,  to  safety,  to  physical  properties,  and  to  all  other  circumstances. 

When  there  is  a  single  medicine,  which  will  fully  meet  the  indica- 
tions, there  is  no  use  of  mixing  it  with  others,  except  so  far  as  its  prep- 
aration in  eligible  form  requires,  as  in  the  sequel ;  Avheu  there  is  an 
officinal  preparation,  whether  simple  or  compound,  which  is  adapted  to 
the  case,  it  is  generally  better  to  prescribe  it  by  its  officinal  name,  than 
to  attempt  a  similar  original  combination  ;  thus  Pilukv  cafharficcc  coin- 
posifre  are  found  to  answer  a  common  indication  in  diseases  so  very 
frequently,  that  they  liave  almost  superseded  extemporaneous  ]">repara- 
tions  of  the  same,  or  nearly  the  same  ingredients ;  this  is  the  case, 
though  to  a  less  extent,  of  other  officinal  jireparations.  A  common 
exception  is  furnished  in  PUnJir  qninhuv  su/jj/iafis,  which  are  frequently 
prescribed  extempomneously,  in  proportions  varying  from  the  officinal 
in  order  to  secure  their  being  freshly  prepared,  and  still  more  frequently 
varied  somewhat  in  composition  to  secure  greater  solubility  or  adapta- 
tion to  the  case  in  hand. 

Officinal  jireparations  are  best  selected  in  emergencies,  since  they  are 
ready  without  the  delay  of  comjiounding  them,  while  most  forms  of 
extemporaneous  presci"iption  require  time  for  their  preimration.  Physi- 
cians should  be  somewhat  influenced  by  economical  motives,  in  prescrib- 
ing for  persons  of  moderate  means;  [>reparations  which  are  kept  on 
hand  by  the  apothecary,  are  cheaper  tliaii  those  which  are  mixed  extem- 
poraneously. In  almost  every  class  of  medicines,  there  are  those  which 
are  very  costly ;  and  it  is  well  when  they  can  be  superseded  by  others 
in  prescribing  for  the  poor.  Many  practitioners  are  in  the  habit  of 
directing  for  such,  the  sulphate  of  cinchonine  or  chinoidine,  instead  of  a 
salt  of  quinine;  a  plan  much  resorted  to  by  those  residing  in  remote 
situations,  who  have  to  act  as  their  own  apothecaries,  and  find  their 
practice  among  the  poor  a  source  of  expense  rather  than  revenue. 

The  Art  of  Combining  Medicines. 

Notwithstanding  the  advantage  obtained  by  combining,  in  a  single 
preparation,  the  virtues  of  several  medicines,  there  is,  I  think,  more 
danger  of  the  inexperienced  attempting  complications  not  sanctioned  by 
sound  science,  than  of  erring  on  the  side  of  simplicity. 

In  the  remarks  which  follow,  I  shall  endeavor  to  treat  methodically, 
and  as  briefly  as  possible,  the  several  advantages  to  be  attained  by  medic- 
inal combinations,  and  the  means  by  which  they  may  be  most  readily 
and  safely  fulfilled ;  and  in  the  series  of  prescriptions  appended,  shall 
endeavor  further  to  illustrate  the  subject. 
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In  compound  prescriptions,  we  usually  recognize  one  ingrediejit 
selected  from  the  materia  medica  as  the  most  important  in  a  therapeu- 
tical point  of  view.  This  is  designated  as  the  basis.  Sometimes  tM'O 
or  three  remedies  may  be  combined  to  form  the  basis,  but  if  they  have 
different  therapeutical  effects,  they  are  considered  as  adjuvants,  correc- 
tives, etc. 

Although  this  classification  of  ingredients  is  not  absolute,  it  facili- 
tates the  study  of  the  subject,  and  we  proceed  to  notice — 

First     The  Objects  to  be  attained  by  adding  to  the  Basis. 

Dilution. — A  great  many  remedies  are  too  strong  to  be  eligible  for  use 
without  the  addition  of  a  menstruum,  to  increase  the  dose  and  to  allow 
a  more  ready  division.  In  giving  calomel,  in  veiy  small  alterative 
doses,  it  is  impossible  to  apportion  it  properly  without  dilution  with 
some  suitable  substance,  such  as  sugar,  sugar  of  milk,  or  gum-arabic. 
In  using  small  doses  of  tarter  emetic,  sulphate  of  morphine,  or  other 
soluble  salts,  in  the  liquid  form,  it  is  usual  to  dilute  them  Avith  water. 
In  the  case  of  concentrated  liquid  preparations,  as  tinctures  of  aconite 
root,  nux  vomica,  etc.,  a  less  active -liquid  should  generally  be  added,  so 
as  to  bring  the  strength  of  the  preparation  to  a  less  dangerous  point, 
especially  when  prescribed  for  ignorant  or  careless  persons. 

The  simple  act  of  dilution  may  then  be  regarded  as  the  first,  though 
one  of  the  least  important  objects  in  view,  in  adding  to  the  basis  or 
starting-point  of  the  prescription,  and  the  substance  so  employed,  if 
simply  for  this  end,  may  be  called  the  diluent.  Many  prescriptions 
consist  merely  of  the  basis  and  diluent. 

To  Heighten  or  give  Direction  to  the  Effects  of  the  Basis. — It  was 
formerly  considered  that  substances  of  similar  therapeutical  powers 
were  mutually  increased  in  energy  by  admixture.  This  idea  is  now 
generally  abandoned,  except  in  so  far  as  the  powers  of  medicines  may 
be  heightened  by  combining  them  with  others  capable  of  rendering  the 
system  more  susceptible  to  their  action,  or  of  giving  specific  direction  ; 
thus  aromatic  stimulants  greatly  heighten  the  effects  of  tonics,  and  will 
be  found  generally  combined  with  them  in  tonic  preparations.  (See 
Tonic  Tinctures  and  Prescriptions})  Rhubarb,  by  its  astringency,  modi- 
fies the  effects  of  other  cathartics,  as  in  Warner's  cordial.  We  have  a 
further  illustration  of  this  in  the  use  of  tartar  emetic,  to  give  a  sedative 
and  diaphoretic  direction  to  saline  remedies ;  and  of  Dover's  powder,  to 
render  extract  of  colchicum  more  sedative. 

Not  to  multiply  illustrations,  many  of  which  will  be  found  in  the 
context,  it  requires  to  be  mentioned  that  in  some  cases  the  adjuvant  may 
be  best  given  at  a  different  time  from  the  basis,  or  rather  that  the  tA'S'o 
may  be  most  profitably  separated.  Thus,  it  is  customary  to  purge  a 
patient  affected  with  intermittent  before  giving  quinine ;  but  few  practi- 
tioners would  combine  the  cathartic  with  the  antiperiodic. 

There  are  sometimes  ingredients  in  a  prescription  which  may  be  con- 
sidered either  in  the  light  of  adjuvants  or  of  vehicles.  Thus  sulphuric 
acid  in  quinine  solutions  both  adds  to  the  effect,  as  is  commonly  con- 
sidered, and  affords  a  means  of  solution.     So  extracts,  combined  witli 
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other  remedies,  may  heighten  their  action,  while  affording  a  convenient 
vehicle  for  making  them  into  a  pilular  mass.  The  adjuvant  is,  how- 
ever, rarely  introduced,  practitioners  generally  relying  upon  the  inde- 
pendent action  of  one  agent,  modified,  if  required,  by  another,  which 
is  used  for  the  next  object. 

To  Correct  some  Objectionable  Property  in  one  or  both  of  the  Active 
Ingredients. — The  instances  in  which  this  motive  for  adding  to  the 
basis  is  called  into  play  are  fully  illustrated  in  the  prescriptions  which 
follow.  The  combination  of  opium  with  calomel,  in  dysentery,  is  one 
of  the  strongest  cases  in  point.  The  mercurial  is,  by  this  means,  adapted 
to  conditions  of  the  system  in  which,  if  employed  singly  in  the  same 
dose,  it  miglit  aggravate  the  symjjtoms.  Certain  effects  of  opium,  as  a 
basis,  are  obviated  by  correctives,  as  compound  spirit  of  ether,  which  is 
said  to  diminish  its  nauseating  effect  on  the  stomach. 

In  administering  oil  of  turpentine,  or  wormseed  oil,  as  a  vermifuge, 
some  corrective  is  needed  which  will  insure  a  j^urgative  effect,  and  pre- 
vent its  undue  absorption.  Oil  of  turpentine  aiid  laudanum  are  used 
as  correctives  to  castor  oil,  in  irritable  conditions  of  tlie  bowels  dimin- 
ishing its  purgative  effects  and  preventing  griping.  In  prescribijig 
senna  the  custom  is  almost  universal  of  adding  some  aromatic  seed  to 
the  infusion  to  prevent  griping. 

We  may  frequently  mal^e  one  substance  answer  the  double  })urpose 
of  a  corrective  and  diluent  or  vehicle.  In  this  connection  we  find  the 
medicated  waters  useful  for  liquid  preparations ;  soap  for  pills ;  aro- 
matics  for  powders ;  and  certain  stimulating  oils  in  ointments  and 
liniments. 

It  will  be  observed  that  the  corrective  may  be  either  therapeutical  or 
chemical  in  its  operation,  or  both ;  while  the  effect  of  adding  essential 
oils  or  opiates  to  cathartics  is  purely  therapeutical,  that  of  combining 
soap  with  resins,  to  correct  insolubility,  is  chemical  or  pharmaceutical. 
So,  in  combining  mastich  or  other  insoluble  resin  with  aloes,  the  effect 
of  that  cathartic  is  diminished  and  pi-cjtracted,  as  in  Chapman's  dinner 
pill  and  the  officinal  pilulte  aloes  et  mastiche. 

The  proper  incorporation  of  the  ingredients  together  is  an  object  of 
paramount  importance  in  the  pre]mration  of  medicines.  The  excipient 
added  for  this  purpose  may  be  either  chemical  or  mechanical,  or  both ; 
it  may  be  connected  with  the  tlierapeutic  plan  of  the  prescrij)tion,  or 
may  be  added  solely  to  make  the  preparation  more  agreeable  to  the 
taste  and  more  uniform  in  consistence.  This  ingredient  is  important  to 
be  designated  by  the  physician,  from  the  fact  that  it  cannot  always  be 
left  to  the  choice  of  the  pharmacist,  who  is  ignorant  of  the  therapeutical 
indications,  though  his  practical  acquaintance  with  the  subject  would 
qualify  him  to  select  the  best  excipient.  The  rules  tliat  suggest  tliem- 
selves  in  regard  to  the  proper  incorporation  of  ingredients  together  can 
be  best  brought  into  view  in  connection  with  the  different  forms  of 
medicines,  which  will  next  be  treated  of  in  detail,  and  in  such  rotation 
as  experience  has  shown  to  be  most  convenient  to  the  student. 
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CHAPTER    III. 

LIQUID  PREPARATIONS,  SOLUTIONS,  MIXTURES,  ETC. 

THE  term  mixture  is  applied  strictly  to  those  liquids  in  which 
insoluble  substances  are  suspended,  but,  in  a  more  general  sense,  to 
all  liquid  medicines  not  included  in  one  of  the  several  classes  of  solu- 
tions, infusions,  tinctures,  etc.  In  the  present  chapter  I  shall  for  con- 
venience include  all  extemporaneous  preparations  prescribed  for  internal 
use  in  the  liquid  form,  endeavoring  to  adopt  such  a  classification  as  will 
aid  the  student  in  acquiring  a  knowledge  of  the  principles  which  should 
guide  the  practitioner  in  their  composition. 

The  hints  given  towards  the  preparation  of  ingredients  into  the  form 
of  pills  are  generally  quite  reversed  in  the  case  of  mixtures,  which 
should  mostly  be  composed  of  substances  in  part  or  entirely  soluble,  or 
by  their  lightness  readily  diffusible  in  water.  In  mixtures,  the  use  of 
excipients  is  not  limited,  as  in  the  other  case,  by  the  necessity  of  not 
exceeding  a  certain  bulk,  but  they  may  be  freely  added  with  a  view  of 
improving  the  composition  physically,  j)harmaceutically,  and  therapeu- 
tically, and  within  certain  pretty  wide  bounds,  while  the  range  of 
medicinal  agents  prescribed  is  enlarged  by  the  addition  of  a  great  num- 
ber of  fluids,  as  the  fixed  and  essential  oils,  ethers,  solutions  of  ammonia, 
etc.  There  are  reasons,  however,  which  make  the  art  of  combining  in 
the  liquid  much  more  difficult  than  in  the  solid  form.  In  the  presence 
of  water,  the  great  neutral  solvent,  the  chemical  affinities  of  various 
saline  ingredients  are  fully  brought  into  play,  which,  when  in  a  dry  or 
even  a  plastic  condition,  are  without  action  upon  each  other ;  again,  the 
physical  difficulties  to  be  overcome  in  this  form  of  preparation  are  greater 
than  in  the  foregoing,  because  the  variety  of  materials  to  be  combined 
is  increased.  The  proper  suspension  of  fixed  and  essential  oils,  for 
instance,  is  a  matter  of  no  little  skill,  and  the  division  and  diffusion  of 
various  powders  require  judgment  and  skill  attainable  by  a  familiarity 
with  their  physical  properties. 

There  is  also  in  the  introduction  of  excipients  and  adjuvants,  great 
scope  for  the  exercise  of  ingenuity,  to  improve  not  only  the  flavor,  but 
the  appearance  of  mixtures. 

Next  to  a  considerable  range  of  practice  in  the  composition  of  mix- 
tures, I  know  of  no  better  way  to  become  familiar  with  the  subject,  than 
by  a  study  of  the  syllabus  like  that  here  presented,  together  ^Aih.  a 
number  of  approved  formulas,  such  as  are  grouped  together  in  this 
chapter. 
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Medicines  suited  to  Liquid  Form. 

Most  Soluble  Salts,   Light  Insoluble   Poavdeks,   Extracts,   Gum   Resins, 
Fixed  and  Essential  Oils,  and  all  the  Galenical  Solutions. 


Forminxj  Eligible  Solutions  with  Water 

Aluinen. 
Ammon.  murias. 
Antim.  et  potass,  tart. 
Bai'ii  cliloridum. 
Calcii  chloridum. 
C'alcii  hypophospliis. 
Ferri  sulphas. 
Ferri  et  ammon  citras. 
Ferri  et  pot.  tartras. 
Ferri  et  qiiininaj  citra.s. 
Ferri  pyrophosphas. 
Manganesii  sulplias. 
Magnesii  .sulphas. 
Pota.sbii  acetas. 
Pota.'isii  bicarbonas. 
Potassii  carbonas. 
Pota.ssii  citras. 
Potassii  chloras. 
Potassii  liypophospli is. 
Potassii  tartras. 
Potassii  broniidum. 
Potassii  iodidiiiu. 
Morpliin;e  acetas. 
Morpliiiuu  murias. 
Morphiiiie  sulphas. 
Sodii  bicarbonas. 
Sodii  boras. 
Sodii  carbonas. 
Sodii  chloridum. 
Sodii  l>y|)()pliospiiis. 
Sodii  .sulphas. 
Sodii  et  pot.  tartras. 
Sodii  phosphas. 
Acidum  citricum. 
Acidum  tartaricum. 
Acidum  tanuicum. 


Requiring  Certain  Ad- 
ditions to  form  Eligi- 
ble Solutions. 

Quininie  sulphas. 

Cinchoninse  sulpha.s. 

Quiniditiie  sulphas. 

Chinoidine. 

lodum. 

Hydrarg.  iodid.  rub. 

Requiring  Vificid  Sub- 
stances, as  Correctives 
or  Vehicles. 

Ammonii  carbonas. 

Hydrargyri  chloridi 
corros. 

Plumbi  acetas. 

Potassii  cyanuretum. 

Potassa. 


insoluble. 

Mixing  with  Water,  but  not  Forming  Clear 
Solutions. 

Diffused  by  agitation : — 

Magnesia. 

Potassii  hitart. 

Sulphur  pnecip. 

Pulv.  cinchouaj. 

Pulv.  ipecac. 

Cak'is  phosphas. 

Quininsx;  sulph. 
Miscible  by  trituration  alone : — 

Extractum  aconiti. 

Extractum  belladonnae. 

Exti'actuni  conii. 

Extractum  hyoscyanii. 

Extractum  stramonii. 

Extractum  taraxaci. 

Extractum  krauieriie. 

Extractum  glycyrrhizaj. 

Confectiones. 

j\safa?tida. 

Anunoniacum. 

Guaiacinn. 

Myrrlia. 

Scaiiuiionium. 
Suspended  by  the  aid  ol'  viscid  cxcipients  :-— 

Coi)aiba. 

Gl.  amygdalai. 

01.  ricini. 

01.  olivae. 

01.  morrhure. 

Olea  essentia. 

Ferri  protocarb. 
Best  combined  with  a  fixed  oil  or  yelk  of 
egg:—^ 

Ext.  cannabis  indica;. 

C'ampliora. 

Ol.  tcrebinthinje. 

Chloroi'ormum. 


Best  Formed  into  Solur 
tion  in  making  the 
Chemical  Compounds. 

Ammonii  acetas. 

^lagnesii  citras. 

Acid,  phosphoric. 

Potassii  arsenitis. 

Pota.ssii  citras. 

Arsenici  et  hyd.  iod. 

Potassa. 

Ferri  citras. 

Ferri  nitras. 

Ferri  phosphas. 
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For  preparations  adapted  to  use  as  vehicles  or  correctives  of  the  un- 
pleasant taste,  and  other  properties,  especially  of  saline  substances,  see 
page  791. 

Of  the  most  numerous  class  in  the  syllabus,  those  which  form  eligible 
solutions  without  the  addition  of  any  chemical  or  other  excipients,  it 
should  be  remarked  that  many  are  so  well  adapted  to  combinations 
with  other  medical  or  corrective  substances  as  to  be  rarely  prescribed 
alone.  Thus,  muriate  of  ammonia  is  nearly  always  prescribed  with 
expectorant  remedies  in  cough  mixtures.  The  bicarbonate  and  carbo- 
nate of  potassium  and  of  sodium  with  prophylactics,  as  in  hooping- 
cough  mixtures,  or  with  stimulants,  as  in  ordinary  carminative  and 
antacid  remedies ;  acetate  of  potassium  is  much  used  wdth  other  diu- 
retics. Alum  and  borax  are  best  adapted  to  gargles  and  astringent 
washes,  in  which  other  medicines,  not  incompatible,  may  be  combined. 
Bromide  and  iodide  of  potassium  are  instances  of  mineral  substances, 
often  combined  with  vegetable  alteratives,  which  increase  their  effect 
and  take  off  at  the  same  time  their  very  unpleasant  sensible  properties. 

In  the  formulas  which  follow,  these  modes  of  combination  are  illus- 
trated as  well  as  those  of  the  less  soluble  substances  displayed  in  the 
other  groups  of  the  syllabus. 

The  part  of  this  work  devoted  to  pharmaceutical  chemistry  contains 
the  mode  of  preparing  those  solutions,  the  medicinal  ingredients  of 
which  are  developed  spontaneously  in  the  process  of  preparation. 

Chemical  and  Pharmaceutical  Incompatibles, 

The  subject  of  incompatibles  is,  it  appears  to  me,  too  much  of  a 
stumbling-block  to  the  student.  A  moderate  amount  of  chemical 
knowledge  will  serve  to  guard  the  practitioner  against  the  use  of  in- 
compatibles entirely,  while  the  observance  of  a  few  simple  rules  will  be 
sufficient  to  protect  from  glaring  errors  in  this  respect.  In  the  list  of 
substances  incompatible  with  each  other,  as  published  in  the  older  works, 
perhaps  a  majority  are  not  likely  to  be  ordered,  on  account  of  any  fitness 
they  have  for  each  other  in  their  therapeutical  relatious,  while  it  is  well 
known  that  some  of  the  most  popular  of  prescriptions  are  framed  with 
the  especial  design  of  producing  precipitates,  which,  being  diffused  in 
the  resulting  liquid,  aid  its  general  effect. 

Authors  have  given  too  absolute  a  sense  to  the  term  incompatible,  by 
giving  sanction  to  the  idea  that  all  substances  which  form  insoluble  pre- 
cipitates are  incompatible  with  each  other.  An  insoluble  compound  is 
not  necessarily  inert,  but,  as  experience  abundantly  proves,  is  frequently 
the  best  and  most  eligible  form  for  a  medicine. 

The  reactions  which  occur  in  the  organism  are  not  to  be  judged  of  by 
ordinary  chemical  laws,  as  manifested  in  the  laboratory  of  the  chemist. 
The  difference  of  action  between  the  animal  solvents  under  the  influence 
of  the  life  force,  and  those  employed  by  the  chemist  with  the  mechanical 
means  at  his  command,  are  too  well  known  and  appreciated  to  require 
extended  notice.  Living  beings  can  dissolve,  appropriate,  and  circulate 
in  their  fluids  substances  which,  to  ordinary  agencies,  are  most  intrac- 
table and  insoluble. 
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Corrosive  sublimate,  when  precipitated  by  albumen,  gluten,  and  casein, 
is  presented  in  the  most  insoluble  form  possible,  and  yet  this  mode  of 
combination  is  highly  recommended  by  the  French  as  being  more  easily 
endured  by  the  stomach,  while  the  alterative  effect  is  both  mild  and 
certain.  This  mode  of  procedure  is  stated  by  Dorvault  to  be  adapted 
to  a  number  of  mineral  salts,  such  as  lead,  tin,  zinc,  copper,  silver,, 
platinum,  and  gold,  all  of  which  form,  with  albuminous  substances, 
compounds  insoluble  in  water  and  ordinary  solvents,  but  soluble  in  the 
liquids  of  the  alimentary  canal,  by  the  aid  of  which  they  are  placed  in 
condition  very  suitable  for  medicinal  action. 

These  facts  are  applicable  to  toxicology.  When,  in  a  case  of  poison- 
ing from  vegetable  alkalies,  tannin  or  an  astringent  decoction  is  given ; 
or,  after  the  use  of  a  poisonous  dose  of  arsenious  acid,  we  give  hydrated 
peroxide  of  iron ;  or,  after  corrosive  sublimate,  albumen ;  an  insoluble 
compound  is  formed  in  each  case,  and  yet  it  does  not  follow  that  these 
compounds  are  inert,  but  only  that  their  immediate  effects  are  destroyed, 
and  their  absorption  diminished ;  indeed  it  has  been  proved  that,  in 
cases  of  poisoning,  where  antidotes  had  been  used  successfully,  the  urine 
contained  both  the  poison  and  antidote  5  or  6  days  after  they  were 
taken.  The  practice  of  administering  purgatives  and  emetics  for  the 
complete  evacuation  of  poisons,  even  after  neutralization,  is  founded  on 
the  fact  that  they  are  still  capable  of  slow  absorption. 

In  connection  with  this  subject,  it  may  be  well  to  mention  the  fact 
that  when  active  metallic  substances,  as,  for  instance,  the  salts  of  mer- 
cury and  of  antimony,  are  taken  for  some  time  continuously,  they  seem 
to  be  deposited  in  the  alimentary  canal  in  an  insoluble  form,  so  that,  by 
administering  a  chemical  preparation  which  forms  with  them  soluble 
salts,  they  sometimes  display  their  activity  to  an  alarming  and  even 
dangerous  extent.  The  rationale  of  the  use  of  iodide  of  potassium, 
after  the  long-continued  use  of  mercurials,  is,  that  it  forms  an  iodide  of 
mercury,  which  it  dissolves  and  carries  off  through  the  secretions ;  sali- 
vation is  sometimes  induced,  unexpectedly,  in  this  way.  It  is  stated 
that  patients,  who  have  used  antimonials,  are  sometimes  nauseated  by 
lemonade  made  from  tartaric  acid,  owing  to  the  formation  of  tartar 
emetic  from  the  undissolved  oxide  of  antimony.  These  facts  are  not 
without  interest,  in  connection  Avith  the  subject  of  prescribing. 

Considering  it  necessary,  as  a  general  rule,  to  avoid  the  association  of 
substances  which,  by  contact,  may  produce  unknown  or  ill-defined  com- 
pounds, or  compounds  different  from  those  intended  to  be  administered, 
I  proceed  to  state  briefly  the  most  important  rules  relative  to  incom- 
patibles : — 

Conditions  resulting  in  Chemical  Incompatibility.'^ 

1.  Whenever  two  salts  in  solution  can,  by  the  exchange  of  their 
bases  and  acids,  form  a  soluble  and  an  insoluble  salt,  or  two  insoluble 
salts,  the  decomposition  takes  place — the  insoluble  salt  is  precipitated, 
or,  rarely,  by  combining  with  the  soluble  salt,  gives  birth  to  a  double 
salt. 

2.  If  we  mix  solutions  of  two  salts  which  cannot  create  a  soluble 

*■  See  all  the  first  chapter  on  Inorganic  Chemicals,  page  170. 
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and  an  insoluble  salt,  a  precipitate  will  not  be  formed,  thouj^h  often 
there  will  be  decomposition. 

3.  In  mixing-  any  salt  and  a  strong  acid,  a  decomposition  is  very  apt 
to  take  place ;  salts  containing  feeble  acids,  especially  carbonic  and 
acetic,  are  always  decomposed  by  strong  acids. 

4.  Alkalies  in  contact  with  the  salts  of  the  metals  proper,  or  of  the 
alkaloids,  decompose  them,  precipitating  their  bases. 

5.  Metallic  oxides,  in  contact  with  acids,  combine  with  them  and 
form  salts  the  properties  of  which  are  sometimes  unlike  either  the  acid 
or  the  oxide. 

6.  Vegetable  astringents  precipitate  albumen,  gelatin,  vegetable  alka- 
lies, and  numerous  metallic  oxides,  and  with  salts  of  iron  produce  inky 
solutions. 

7.  Glucosides,  such  as  santonin  and  colocynthin,  should  not  be  pre- 
scribed with  free  acids  or  with  emulsin. 

8.  The  condition  most  favorable  to  chemical  action  is  a  solution  of 
the  salts  in  concentrated  form  without  the  intervention  of  viscid  sub- 
stances, so  that  when  the  indications  require  the  employment  of  two 
substances  which  are  incompatible,  it  is  well  to  form  a  dilute  solution 
of  one  of  them  in  a  mucilaginous  or  syrupy  liquid  before  adding  the 
other.     In  this  w^ay  the  decomposition  may  often  be  averted. 

In  the  table  appended,  some  preparations  are  mentioned  which,  as  a 
general  rule,  the  practitioner  should  avoid  combining  with  other  chemical 
substances;  they  are  best  given  in  simple  solution,  or  some  of  them, 
with  the  addition  of  the  Galenical  preparations,  or  simple  saccharine  or 
mucilaginous  excipients : — 

Acidum  hydrocyanicum.  Potassii  cyanidum. 

Acidum  nitro-muriaticum.  Potassii  bromidum. 

Liquor  hydrarg.  et  arsen.  iod.  Potassii  iodidum. 

Liquor  potassii  arsenitis.  Potassii  permanganas. 

Liquor  calcis.  Ferri  et  pot.  tartras. 

Liquor  barii  chloridi.  Quiniiire  sulphas. 

Liquor  calcii  chloridi.  CinchoniuEe  sulphas. 

Liquor  iodi  compositus.  Q.uinidinse  sulphas. 

Liquor  potasspe.  Mori^hinffi  suljahas. 

Liquor  ferri  citratis.  Morphinse  murias. 

Liquor  ferri  nitratis.  Moi-phinse  acetas. 

Liquor  morpliinae  sulphatis.  Morphinse  valerianas. 

Tinct.  ferri  chloridi.  Zinci  acetas. 

Tinct.  iodi.  Potassii  acetas. 
Antimonii  et  potassii  tartras. 

In  addition  to  what  has  been  said,  it  seems  proper  to  notice  what  will 
be  more  particularly  brought  into  view  in  commenting  on  the  formulas 
which  follow ;  the  intentional  use  of  medicines,  in  one  sense  incompati- 
ble, for  the  purpose  of  producing  new  and  more  desirable  compounds. 
The  proto-carbonate  of  iron  is  in  this  way  produced  from  the  sulphate 
and  a  carbonated  alkali ;  the  acetate  of  ammonium  by  the  addition  of 
acetic  acid  to  a  solution  of  the  carbonate.  In  the  same  way  black  and 
yellow  wash  are  extemporaneously  prepared  by  adding  to  lime-water, 
calomel  and  corrosive  sublimate,  respectively.  The  association  of  sul- 
phate of  zinc  and  acetate  of  lead  furnishes  a  familiar  illustration  of  the 
same  fact ;  the  resulting  precipitate  of  sulphate  of  lead,  occurring  as  an 
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impalpable  powder  or  magma,  is  favorable  to  the  therapeutic  object  in 
view. 

Laudanum  is  quite  incompatible  with  subacetate  of  lead ;  but  one  of 
the  most  popular  of  lotions  contains  these  ingredients  associated,  so  that 
it  is  not  correct  to  say  that  these  substances  are  incompatible  in  a  medical 
sense,  however,  in  a  purely  chemical  point  of  view,  they  may  be  consid- 
ered so. 

Pharmaceutical  incompatibles  are  those  in  which  a  disturbance  of  a 
solution  takes  place  in  a  way  not  considered  strictly  chemical.  Obser- 
vation has  satisfied  me  that  these  are  very  commonly  associated,  both  in 
pills  and  liquid  preparations.  If  we  add  tincture  of  tolu  to  an  aqueous 
solution,  the  resin  of  the  tolu  separates  almost  entirely  as  a  coagulum, 
and  collects  on  the  side  of  the  bottle,  thus  being  lost  as  a  medicinal  in- 
gredient of  the  preparation,  besides  rendering  it  very  unsightly.  The 
same  remark  applies  to  tincture  of  myrrh  added  to  solution  of  astrin- 
gent salts,  and  to  other  resinous  tinctures  prescribed  in  connection  with 
aqueous  liquids. 

On  the  admixture  of  tincture  of  guaiacum  with  tlie  spirit  of  nitric 
ether,  the  resinous  tincture  gelatinizes  into  a  mass,  and  is  unfit  for  use. 
The  addition  of  tincture  of  cinnamon  to  infusion  of  digitalis  after  fil- 
tration, as  directed  in  the  PJiarmacopceia,  occasions  a  precipitate. 

List  of  Plianiiaccutical  Incompatible.'^. 

Conip.  infusion  of  cinchona,  with  comp.  infusion  of  gentian. 

Essential  oils,  with  aqueous  liquids  in  quantities  exceeding  1  drop  to  f,5J. 

Fixed  oils  and  copaiva,  witli  a([ueous  liquids,  except  witii  excijiients. 

Spirit  of  nitric  ether,  with  strong  mucilages. 

Infusions  goiicrally,  witli  nielallic  salts. 

Compound  infusion  of  gentian,  witii  infusion  of  wild  cherry. 

Tinctures  made  with  strong  alcohol,  with  those  made  witli  weak  alcohol. 

Tinctures  made  with  strong  alcohol,  with  infusions  and  aqueous  liquids. 

EXCIPIEXTS    USED    IN    MIXTURES. 

The  consideration  of  excipients  will  bring  into  view  the  best  modes 
of  overcoming  some  pharmaceutical  incompatibilities. 

In  the  form  of  inixtm'e  the  following  liquids  are  used  as  diluents : — 

Water.  Compound  infusion  of  rose. 

The  medicated  waters.  Emulsion  of  almonds. 

Syrups.  Honey  of  rose. 

As  excipients  or  constituents  in  a  stricter  sense — 

Powd.  acacia,  "I      •     j         •     i  Many  of  the  extracts. 

a  '  >  mixed  or  singlv.  -^  ,/    /. 

bugar,  J  "^  -  Yolk  of  eg,^. 

Powd.  tragacanth.  White  of  egg. 

Confections. 

As  flavoring  agents  with  viscid  ingredients  as  above — 

Oil  of  caraway.  Tincture  of  tolu. 

Oil  of  cinnamon.  Tincture  of  ginger. 

Oil  of  cloves.  Spirits  of  aniseed. 

Oil  of  gaultheria.  Spirits  of  lemon. 

Oil  of  sassafras.  Spirits  of  nutmeg. 

Oil  of  bitter  almond,  etc.  Spirits  of  the  mints. 

As  flavoring  and  coloring  agents  with  or  without  viscid  ingredients — 
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Tincture  of  cinnamon.  Comp.  tincture  of  gentian. 

Aniseed  cordial.  Fluid  extract  of  vanilla. 

Tincture  of  cardamom.  Ginger  syrup. 

Compound  tincture  of  cardamom.  Lemon  syrup. 

C'ompound  spirit  of  lavender.  Tolu  syrup. 

Tincture  of  fresh  orange-peel.  Cura9oa  cordial. 

Elixir  of  orange.  Fruit  syrups,  etc. 

The  diluents  are  useful  by  enabling  us  to  divide  the  doses  of  an  active 
medicine  to  almost  any  extent ;  they  correspond  to  the  sugar,  gum,  aro- 
matic powder,  etc.,  prescribed  for  a  similar  purpose  with  powders,  and 
with  conserve  of  rose  and  other  bulky  additions  used  in  pill  masses. 

The  immense  utility  of  excipients,  and  flavoring  agents  generally, 
will  be  best  illustrated  by  the  examples  which  follow.  The  skilful 
employment  of  these  adds  greatly  to  the  success  of  the  prescriber. 

The  necessity  of  limiting  the  assortment  of  prescriptions  given,  and 
the  importance  of  including  in  them  a  considerable  variety  of  medicinal 
agents,  will  forbid  the  illustration  of  all  the  numerous  points  in  this  con- 
nection, and  much  is  necessarily  left  to  the  ingenuity  of  the  learner. 

Extemporaneous  Solutions,  Mixtures,  etc. 

The  great  increase  in  the  use  of  remedies  which  can  be  most  readily 
exhibited  in  the  form  of  emulsion,  within  the  last  few  years,  requires  a 
fuller  description  of  the  various  methods  of  preparing  them ;  and  although 
ordinarily  emulsions  have  been  considered  to  belong  to  extemporaneous 
pharmacy,  they  have  been  of  late  years  prepared  and  oifered  for  sale  by 
a  number  of  manufacturers  as  permanent  and  reliable  articles  of  com- 
merce. 

A  number  of  d  liferent  methods  and  a  variety  of  substances  have  been 
recommended  for  the  preparation  of  emulsions. 

The  substances  used  are  those  which  furnish  mucilage,  but  all  muci- 
laginous substances  do  not  make  equally  good  emulsions.  Gum-arabic 
should  be  named  first  as  being  the  most  desirable,  all  things  considered  ; 
it  is  easily  obtained  in  a  state  of  purity  and  in  good  powder,  at  the  same 
time  it  yields  a  mucilage  which  has  the  requisite  viscidit}^  and  freedom 
from  objectionable  taste  or  odor.  The  yolk  of  eggs  is  next  in  order  for 
the  readiness  with  which  a  good  emulsion  can  be  prepared.  Mucilage 
of  tragacanth  is  also  employed,  but  with  less  satisfactory  results  than  the 
two  just  mentioned ;  powdered  extract  of  liquorice  is  also  used  very  suc- 
cessfully for  this  purpose  in  the  same  manner  as  gum-arabic ;  alkaline 
solutions  are  also  used  to  attain  the  same  purpose,  although  they  cannot 
be  termed  emulsifiers  properly,  as  the  mixture  resulting  from  their  use 
is  a  soap  rather  than  an  emulsion.  The  tincture  of  soap  bark  (quillaise 
saponaria)  has  been  recommended  within  a  few  years  past,  although  it 
has  not  as  yet  been  used  to  any  great  extent.  It  has  been  a  question 
whether  the  therapeutic  action  of  quillaia  bark  has  been  studied  suffi- 
ciently to  render  it  proper  to  use  it  indiscriminately  as  an  emulsifying 
agent. 

The  most  usual  method  of  making  emulsions  is  to  form  the  mucilage 
of  about  the  same  thickness  as  the  oil  to  be  emulsified,  and  add  the  oil 
by  degrees  to  the  mucilage,  thinning  the  mixture  from  time  to  time  by 
62 
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Fig.  237. 


the  addition  of  the  dihient.     When  skilfully  done  this  method  gives 
good  results. 

The  same  method  is  pursued  with  yolk  of  eggs  as  with  gum  mucilage. 
The  objection  to  emulsions  made  with  yolk  of  egg  is,  that  they  are  more 
liable  to  change  than  emulsions  made  with  gum.  Another  process,  and 
one  which  has  been  recommended  very  highly  of  late  years,  consists  of 
rubbing  the  finest  powdered  gum-arabic  with  the  oil  or  copaiba  that  is 
to  be  emulsified  until  a  perfectly  smooth  mixture  has  been  obtained,  into 
which,  by  degrees,  the  vehicle  or  diluent  is  incorporated  with  careful 
rubbing.  Some  of  the  most  permanent  and  perfect  emulsions  are  made 
in  this  manner. 

For  small  operations  the  ordinary  porcelain  mortars  answer  the  pur- 
pose, but  for  large  operations,  as  for  the  preparation  of  stock  emulsions, 

the  use  of  a  churn  is  a  great  convenience 
and  saving.  The  ordinary  churns,  such  as 
are  sold  by  the  manufacturers  of  agricul- 
tural implements,  answers  pretty  well,  bnt 
are  objectionable  on  account  of  not  being 
sufficiently  tight  around  the  axle.  The  ap- 
paratus (Fig.  237)  known  as  the  Sparrow 
centrifugal  mixer,  is  an  excellent  device 
for  accomplishing  this  work.  It  consists 
of  two  sets  of  stirrers,  operated  by  gear 
wheels,  which  throw  the  material  from  one 
to  the  other,  and  thus  keep  a  constant  agi- 
tation of  the  material  and  a  thorough  ad- 
mixture is  soon  effected.  It  is  made  of  two  sizes,  for  5  quarts  and  10 
quarts,  and  is  sold  at  the  moderate  price  of  $3.25  and  $4.25  each. 

For  larger  o|)erations  an  apparatus  used  by  ISIessrs.  H.  C  Blair's  Sons 
is  perhaps  the  most  effective  instrument  used  for  this  purpose.  It  con- 
sists of  two  frames,  fastened  to  separate  spindles,  playing  within  each 
other  and  revolving  in  opposite  directions  ;  each  frame  carries  a  number 
of  flat  blades,  set  at  an  angle  and  working  between  each  other ;  the 
mucilage  is  placed  in  a  tinned  bucket,  in  which  the  frames  revolve  and 
the  oil  is  added  to  the  mucilage  by  degrees,  and  a  short  time  suffices  to 
emulsify  several  gallons  of  materials. 


Astringents. 
Mistura  Cretce,  U.  S.  P.     [Chalk  Mixtures,  or  Chalk  Julep.) 


Take  of  Compound  chalk  powder,  twent}-  parts 
Cinnamon  water,  forty  parts 
Water,  forty  parts       .... 


20 
40 
40 


Rub  them  together  until  they  are  thoroughly  mixed. 

To  this,  which  is  a  popular  antacid  astringent,  the  addition  is  often 
made  of  tincture  of  kino,  or  some  similar  vegetable  astringent,  either 
with  or  without  tincture  of  opium.  In  the  absence  of  cinnamon  water, 
2  drops  of  the  oil  of  cinnamon  for  each  ounce  of  that  Avater  ordered 
may  be  added  to  the  dry  ingredients.  As  the  mixture  does  not  keep 
very  well,  it  is  a  convenient  plan  for  the  physician  and  pharmacist  tO' 
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keep  the  powder  ready  mixed,  and  add  the  water  when  required.    Chalk 
mixtiu-e  is  given  in  an  adult  dose  of  a  tablespoonf  ul. 

Blue  Mass  and  Chalk  llixture. 

Take  of  Mercurial  mass,  in  powder 5ss. 

Prepared  chalk      .         .         .         .         .         .         •  3j- 

Gum-arabic,  in  powder, 

Sugar,  of  each 3ss. 

Tincture  of  opium         ......  rr\^xxx. 

Aromatic  syrup  of  rhubarb  .....  f^j,  f^vj. 

Triturate  into  a  uniform  mixture. 

Dose,  foj,  to  stimulate  the  secretion  of  bile  and  check  diarrhoea. 
Tincture  of  kino  or  other  astringents  may  be  added.  It  should  be 
shaken  before  being  administered. 

Carbonate  of  Bismuth  Mixture. 

Take  of  Subcarbonate  of  bismuth 5ij. 

Cinnamon  water, 

Syrup  of  gum-arabic,  each    .         .         ,         .         .     f^ij. 

Mix  them. 

Dose,  a  teaspoonful  in  cholera  infantum,  or  for  an  adult  f^ss. 

Barrish's  Camphor  Mixture.     (Dr.  Parrish,  Sr.) 

Take  of  Aquae  camphorge f.5iij- 

Spirit  lavandul83  compos. f^j. 

Sacchari 3j. 

Misce. 

Give  a  tablespoonful  every  2  hours  in  diarrhoea  and  cholera  morbus, 
adding  10  drops  of  laudanum  where  there  is  much  pain. 

This  preparation,  which  was  originally  prescribed  in  1832,  has  been 
found  so  generally  useful  and  safe  that  it  has  become  a  standard  remedy, 
and  is  prepared  and  sold  by  all  druggists  in  Philadelphia,  and  prescribed 
extensively  throughout  the  United  States. 

Hope's  Camphor  Mixture. 

Take  of  Aquse  camphorse f^iv. 

Acidi  nitrosi Tr\^xxx. 

Tincturse  opii  .......     n^xx. 

Misce. 

Dose,  a  tablespoonful  every  2  hours  in  diarrhoea  and  dysentery. 

This  formula  was  originally  made  public,  after  26  years'  experience 
of  its  use  in  dysentery,  by  Thomas  Hope,  Esq.,  surgeon,  Chatham,  in 
the  Edinburgh  Medical  and,  Surgical  Journal,  January,  1824.  Dr. 
Hope  was  in  the  habit  of  directing  nitrous  acid,  not  nitric,  which  he 
says  he  has  "  not  found  to  produce  any  good  effect."  I  have  been 
careful  to  follow  his  formula  literally,  and  have  for  the  purpose  pre- 
pared nitrous  acid  by  the  process  given  on  p.  200 ;  though  nitrous 
readily  passes  into  nitric  acid  by  contact  with  water,  this  reaction  does 
not  occur  in  presence  of  an  excess  of  nitric  acid.  Few  remedies  have 
a  more  general  and  widespread  reputation  than  this;  it  is  now  fre- 
quently prescribed,  more  than  80  years  after  its  virtues  were  originally 
discovered. 
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Toxics. 

Fever  and  Ague  Mixture. 

Take  of  Powdered  red  bark        ". giij. 

Confection  of  opium, 

Lemon-juice,  each 3iss, 

Port  wine f^iij- 

Mix  by  trituration  in  a  mortar. 

Dose,  3  tablespoonfuls  morning,  noon,  and  night,  the  day  the  fever 
is  ofiP. 

Some  recipes  dii'ect  powdered  serpentaria,  3j,  in  addition  to  the 
above. 

Though  not  an  elegant,  this  is  a  most  efficient  and  valuable  com- 
bination. 

Solution  of  Acetate  of  Chinoidine. 

Take  of  Chinoidine •     ,§j- 

Acetic  acid f^j. 

Water f5xxix. 

Make  a  solution. 

Each  fluidi'achm  contains  about  2  grains  of  chinoidine,  and  serves  as 
a  dose. 

This  is  a  cheap  form  of  cinchona  preparation,  used  with  success  in 
the  Moyamensing  Dispensary,  Philadelphia. 

Mistura  Ferri  Composita,  U.  S.  P.     [ChnffiiNs  3£yrrh  Mixture.) 

Take  of  Myrrh,  in  small  pieces,  eighteen  parts         ...        18 
Sugar,  eighteen  parts   .......        18 

Carbonate  of  potassium,  eight  parts    .        »        .        .  8 

Tritm-ate  together  into  a  fine  milky  mixtm'e  with 

Rose-water,  nine  hundred  parts 900 

Then  add— 

Spirit  of  lavender  (simple),  fifty  parts  ...        50 

Sulphate  of  iron,  in  coarse  powder,  six  parts      .         .  6 

To  make  one  thousand  parts         ....     1000 

Pour  the  mixture  immediately  into  a  bottle,  which  must  be  well 
stopped.  This  preparation  should  be  freshly  made  when  wanted  for 
use. 

Dose,  a  tablespoonful,  as  a  tonic  in  phthisis,  and  in  anaemic  cases 
generally. 

The  strict  phraseology  of  the  Pharmacopoeia  has  been  departed  from 
above  in  the  hope  of  rendering  the  pharmaceutical  points  in  the  prepa- 
ration more  clear.  The  sulphate  of  iron  and  carbonate  of  potassium 
here  used  form  by  double  decomposition  sulphate  of  potassium  and 
protocarbonate  of  iron,  which  latter  floats  in  the  milky  mixture  of 
myrrh  and  sugar,  giving  it  a  green  color.  This  is  in  very  small  pro- 
portion, so  that  in  each  fsss  dose  there  is  not  more  than  gr.  ss.  This 
preparation  is,  however,  a  very  useful  and  elegant  one.  (See  Massa 
Ferri  Carbonatis  and  Pil.  Ferri  Comj^osita.) 
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Ward's  Mixture.     {A  Solution  of  Malate  of  Iron,) 

Take  of  Cranberry  juice fo^ij- 

Hyclrated  sesquioxide  of  iron giv. 

Mix,  and  allow  it  to  stand  for  48  hours.     Add — 

Alcohol f^iv. 

And  filter.     The  dose  should  be  1  to  2  teaspoonfuls. 

A  good  Preparation  of  Iron  and  Cinchona. 

(Substitute  for  Tinctura  CinclionEe  Ferrata. — See  p.  693.) 

Take  of  Tinct.  cinchonse  comp,        ......     f^iv. 

Ferri  citratis 3j. 

Acidi  citrici gr.  xv. 

Triturate  the  citric  acid  and  citrate  of  iron  together,  and  dissolve  in 
the  tincture  of  cinchona  and  quassia.  Liq.  ferri  citratis  f5ij  (see  p. 
348)  may  be  used  as  a  substitute  for  the  rather  insoluble  dry  salt. 

The  dose  is  a  teaspoonful,  containing  2  grains  of  citrate  of  iron. 

The  citric  acid  breaks  up  any  tannate  of  iron  as  soon  as  formed,  and 
although  there  is  a  liability  to  considerable  precipitate  of  cinchonic  red, 
and  probably  of  the  alkaloids,  but  very  little  iron  is  thrown  down. 

A  Concentrated  Solution  of  Quinine  and  Iron. 

Take  of  Quininse  sulphatis 9j. 

Tr.  ferri  chloridi f^iiss. 

Ft.  solutio. 

One  grain  of  sulphate  of  quinine  is  contained  in  every  1\  minims 
(about  15  drops)  of  the  solution,  which  is  an  appropriate  dose;  it  may 
be  made  with  three  times  the  proportion  of  quinine  salt.  To  prescribe 
it  in  a  more  diluted  form,  add  water  fgij,  and  syrup  of  orange-peel  (or 
other  suitable  flavor)  fp5iij.  The  dose  will  then  be  a  teaspoonful,  equiv- 
alent to  1  gr.  of  the  quinine  salt. 

Dr.  Gilbert,  of  Philadelphia,  informs  me  that  he  finds  this  a  very 
useful  remedy  in  cases  of  carbuncle,  accompanied  by  an  atonic  condi- 
tion and  erysipelatous  tendencies. 

A  Bitter  Tonic  for  Dys'pe'psia. 

Take  of  Tinct.  cinch onse  comp. f^iv. 

Tincturge  nucis  vomicae f5j. 

Misce. 

A  teaspoonful  3  times  a  day  in  a  little  sugar  and  water. 

This  is  one  of  the  best  combinations  of  its  kind,  though  its  effect 
should  be  carefully  watched  and  its  use  omitted  when  symptoms  of  mus- 
cular contraction  appear. 
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A  Tonic  Cholagogiie. 

Take  of  Quininse  sulphatis 3ij. 

Extract!  leptandrae Sj. 

Tinctura  stillingias  ....'...  f5iv. 

Extract!  podophylli 3iij. 

Olei  sassafras, 

Olei  gaultheriae,  aa gtt.  x. 

Theriaci q.  s.  ut  ft.  fsviij. 

INIisce. 

Dose,  a  teaspoonful  3  times  a  day. 

This  formula,  by  Dr.  jSIayes,  of  South  Carolina,  is  said  nearly  to 
represent  the  celebrated  Osgood's  cholagogue  so  extensively  used  in  the 
Valley  of  the  Mississippi  and  elsewhere. 

Mixture  of  Quinine  for  Children. 

Take  of  Qninince  sulphatis,  pulv 3ss. 

Acacia?  pulveris      ........     3ss. 

Syrupi  zingiberis f^iv. 

Ft.  mistura. 

Sig. — A  teaspoonful,  containing  a  grain  of  the  quinine  salt,  3  times  a 
day. 

The  method  of  prescribing  sulphate  of  quinine  dissolved  by  the  aid 
of  aromatic  sulphuric  acid,  develops  its  taste  to  the  utmost,  while,  on 
the  contrary,  by  suspending  it  in  a  very  viscid  liquid  as  above,  the  con- 
tact with  the  organs  of  taste  is  less  perfect,  and  if  followed  immediately 
by  a  cracker  or  piece  of  bread  the  bitterness  is  not  inconveniently  ex- 
perienced. When  not  coutraindicatcd  a  few  grains  of  tannic  acid  may 
be  added  to  obtund  the  bitterness. 


Arterial  and  Nervous  Stimulants. 

Carbonate  of  Ammonium  Mixture. 


Take  of  Carbonate  of  ammonium 
Powdered  gum-arabic    . 
Sugar,  each     .... 
Com  p.  spirit  of  ether 
Comp.  tine,  of  cardam.,  each 
Water      .         .         .         ,         . 


Each  dose  contains 
gr.  X. 
gr.  X. 

3iss  gr.  X. 

nixv. 

f3ij  Tt\^xv. 

faiijss. 

Make  a  mixture. 

Dose,  a  tablespoonful  every  2  or  3  hours.      A  stimulant   in    low 
conditions,  as  in  the  last  stages  of  disease. 

Oil  of  Turpentine  Mixture. 

Take  of  Olei  terebinthinse f.5iij- 

Olei  olivse f^v. 

Pulv.  acacias, 

Sacchari,  aa 3ij. 

Tinctures  opii      ........  ttlL. 

Aquas  cinnamonii       .......  f^vss. 
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Mix  the  oil  of  turpentine  with  the  olive  oil,  and  triturate  these  with 
the  gum  and  sugar,  previously  incorporated  with  a  little  cinnamon  water, 
then  dilute  with  the  remainder  of  the  cinnamon  water,  add  the  lauda- 
num, and  shake  the  vial  till  they  are  well  mixed. 

Oil  of  turpentine  does  not  readily  form  an  emulsion  with  gum  and 
sugar  unless  mixed  with  some  fixed  oil,  though  the  yolk  of  an  egg  may 
be  substituted  for  all  other  excipients.  Dose  of  the  above  mixture  foj 
(a  teaspoonful)  containing  itlIv  of  the  oil  of  turpentine  and  rrij  of 
laudanum. 

Misttira  Asafoelidce,  U.  S.  P.     {Milk  of  Asafoetida) 

Take  of  Asafoetida,  four  parts        .......       4 

Water,  one  hundred  parts 100 

Rub  the  asafoetida  with  the  water,  gradually  added,  until  they  are 
thoroughly  mixed,  and  strain. 

A  good  extemporaneous  way  to  prepare  this  very  popular  anti-spas- 
modic, is  to  form  a  wine  of  asafoetida,  as  directed  by  Hemy  N.  Ritten- 
house,  by  triturating  .^ss  of  the  gum  resin  with  fox  wine.  The  gum 
resin  should  be  carefully  selected,  so  as  not  to  require  straining ;  this 
wine  will  keep,  and  is  converted  into  the  mixture  by  adding  to  water 
in  the  proportion  of  5j  (by  weight)  to  each  foj. 

James  T.  Shinn,  of  this  city,  proposes  the  following  mode  of  prepa- 
ration, which,  while  it  keeps  well,  enables  the  practitioner  to  double  the 
strength  of  the  mixture  if  desu-ed,  or  by  dilution  to  furnish  it  of  the 
officinal  strength. 

Take  of  Asafoetida ^^ss. 

Diluted  acetic  acid fgij. 

Water fgiv. 

Sugar    .         .         .         .         .         .         .         .         .         .  Jiv. 

Triturate  tog-ether  into  a  mixture.  To  make  milk  of  asafoetida  dilute 
with  au  equal  portion  of  water. 

Milk  of  asafoetida  is  much  prescribed  and  extensively  used  as  a 
domestic  remedy.     Dose,  from  foj  to  fSss. 

Chloroform  Mixture,  without  Camphor. 

Take  of  Chloroform,  purified, 

Fixed  oil  of  almonds,  of  each     .         .        .2  fluidrachms. 
Powdered  gum-arabic, 

Sugar,  of  each .2  drachms. 

Orange-fiower  water  ' 1  fiuidounce. 

Water 2^  fluidounces. 

Make  a  mucilage  with  the  gum-arabic  and  sugar  and  about  ^  a  fluid- 
ounce  of  the  water,  then  add  the  chloroform  and  almond  oil,  previously 
mixed  together,  triturate  into  a  uniform  milky  liquid,  and  gradually 
dilute  with  the  remainder  of  the  water  and  the  orange-flower  water. 

Dose,  a  teaspoonful,  containing  about  10  drops  of  chloroform.  The 
liability  of  chloroform  to  separate  from  mucilaginous  exciijients  is,  in 
this  case,  obviated  by  combining  it  with  almond  oil,  which  may  be 
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replaced  by  good  olive  oil,  and  furnishes  an  excellent  mixture.     (See 
Elixir  Chloroformi,  page  710.) 

Si/rujnis  amijgdalce  furnishes  one  of  the  best  vehicles  for  the  admin- 
istration of  chloroform ;  foj  of  chloroform  and  fov  or  fovij  of  syrup 
when  shaken  together  form  an  excellent  mixture. 

Mistura  Chloroformi,  U.  S.  P.  (with  Camphor). 

Take  of  Purified  chloroform,  eight  parts      .....  8 

Camphor,  two  parts  ........  2 

Fresh  yolk  of  egg,  ten  parts 10 

Water,  eighty  parts 80 

100 

Rub  the  yolk  in  a  mortar  first  by  itself,  then  ^vith  the  camphor,  pre- 
viously dissolved  in  the  chloroform,  and  lastly,  with  the  water,  gradually 
added,  so  as  to  make  a  uniform  mixture. 

This  new  officinal  preparation  contains  about  10  minims  of  chloro- 
form and  4  grains  of  camphor  to  each  tablespoonful,  which  would  be 
the  maximum  dose. 

An  Anodyne  Mixture.     (Dr.  Jos.  Parrish,  Sr.) 

Take  of  Spt.  setheris  com  p., 

Spt.  lavandula?  coniiD.,  aa f3j. 

Spt.  ammonite  aromat.      ......     gtt.  xl. 

Liq.  morphintie  sulphatis  ......     f5J. 

Aqufe l.^h.i- 

Sacchari     .         .         .         .         .         .         .         .         •     3ij- 

Misce. 

8ig. — A  small  teaspoonful  every  hour  until  relieved. 
This  old  recipe  possesses  unusual  interest,  from  having  been  prescribed 
for  a  gentleman  in  Philadelphia  who  had  it  renewed  at  one  establishment, 
at  intervals,  for  nearly  30  years. 

Mixture  of  Cannabis  Indica. 

Take  of  Ext.  cannabis  ind gr.  xvj. 

Olei  olivae f3j- 

Ft.  solutio  et  cum — 

Acacife  pulv., 

Sacchari,  aa  .  3ss. 

Aqufe  cinnamomi      .......     f^ij. 

Misce,  secundum  artem. 

Dose,  a  teaspoonful,  representing  1  grain  of  the  extract. 

Narcotics  and  Nervous  Sedatives. 
Liquor  Morphince  Sulphatis. 

Eeduced. 
Take  of  Sulphate  of  morphine         ....     gr,  viij        gr-j- 
Distilled  water Oss  if^j. 

Dissolve  the  morphine  in  the  distilled  water. 
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This  is  an  illustration  of  the  most  convenient  method  of  giving  small 
doses  of  soluble  substances;  here  the  proportions  are  so  adjusted  that 
each  teaspoonful  shall  represent  ^  gr.  of  morphine,  which  is  rather  a 
small  dose. 

A  favorite  prescription  for  after-pains  in  obstetric  practice  is  a  solu- 
tion of  sulphate  of  morphine  in  camphor  water,  in  the  same  proportion 
as  the  above.     Dose,  the  same. 

Arterial  and  Nervous  Sedatives. 
A  Sedative,  Diaphoretic  Combination. 

Each  fgj. 

Take  of  Vini  antimonii      ......  i^Lviij. 

Spt.  setheris  nit.,  aa f.f  ss         i^viij. 

Tinct.  digitalis       ,         .         .  •       .         .         .  f3j           ^ij. 

Syr.  acidi  citrici fsiij- 

Misce. 

Sig. — Take  a  teaspoonful  every  3  or  4  hours. 

Remedy  in  Pulmonary  and  Catarrhal  Diseases,  etc.,  unattended  by  Fever.. 

Take  of  Acidi  hydrocyanici        ......  gtt.  xl. 

Vini  antimonii       .......  f^ss. 

Syrupi  tolutani fgiss. 

Mucil.  acacias         .......  f^ij. 

M.,  fiat  mistura,  capiat  cochl.  parvum  ter  quarter ve  die. 

This,  with  several  similar  combinations  of  hydrocyanic  acid,  is  highly 
recommended  by  Dr.  Horace  Green,  and  published  by  him  among  his 
selections  from  favorite  prescriptions  collected  from  distinguished  Amer- 
ican physicians,  in  a  scrap-book  kept  for  the  purpose.  Rendered  much 
more  dilute,  this  is  recommended  as  one  of  the  best  of  remedies  for 
h  ooping-cough . 

Creasote  Mixture. 

Take  of  Creasote gtt.  xvj. 

Powdered  gum-arabic Ej. 

Sugar 3ss. 

Water f^ij. 

Triturate  the  creasote  with  the  gum  and  sugar,  then  gradually  add  the 
water  and  triturate  to  a  uniform  mixture. 

Dose,  a  teaspoonful,  containing  one  drop  of  creasote,  used  in  bronchitis, 
phthisis,  etc.,  and  to  check  vomiting.  Creasote  is  soluble  in  water  to 
the  extent  of  n\^v  to  fSj,  and  for  external  use  is  best  made  into  a  suitable 
solution  by  shaking  up  with  water. 

Aqua  Creasoti,  U.  S.  P. 

Take  of  Creasote,  one  part 1 

Distilled  water,  ninetj^-nine  parts         ....         99 

Mix  them,  and  agitate  the  mixture  until  the  creasote  is  dissolved  and 
filter  through  a  wetted  filter. 
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Cathartics  and  Laxatives. 
Castor-Oil  Mixture. 

Take  of  Gum-arabic  in  powder, 

Sugar,  of  each 3iij. 

Oil  of  mint gtt.  iv. 

Triturate  into  a  nuiforni  powder,  and  add  water  fovj,  or  sutticiont  to 
bring  the  mucilage  to  the  consistence  of  castor-oil,  then  add,  by  degrees, 
castor-oil,  fSj,  continuing  the  trituration  till  it  combines  into  a  perfect 
emulsion,  with  a  uniform  milky  appearance ;  should  this  fail  to  appear, 
add  a  little  more  water,  or,  if  the  mucilage  is  evidently  too  dilute,  a  little 
more  gum,  care  being  taken  to  produce  the  uniform  milkiuess.  Dilute 
this  by  adding  water  sufficient  to  make  f.^iv. 

This  will  make  a  perfect  castor-oil  emulsion.  If  oil  of  turpentine  is 
to  be  incorporated  with  it,  let  it  be  added  to  the  mixed  gum  and  sugar, 
before  introducing  the  water  and  oil,  or  let  it  be  first  perfectly  mixed 
with  the  castor-oil.  If  laudanum,  or  some  carminative  and  coloring 
adjuvant  is  desirable,  it  may  be  added  at  the  time  of  bottling.  In  no 
case  should  the  oil  be  introduced  into  the  bottle  imtil  combined  with  the 
other  ingredients,  as  a  portion  will  tlien  adhere  to  the  sides,  and  be 
imperfectly  incorporated  with  the  gum.  Each  tablespoonful  of  this 
mixture  contains  foj  of  oil,  and  may  be  given  every  hour  till  the  desired 
effect  is  produced. 

Several  demulcent  mixtures — as  those  of  olive  oil,  almond  oil,  etc. — 
may  be  made  upon  this  model.  Coj)aiva  mixture,  introduced  among  the 
dim'etics,  may  have  a  similar  composition.  The  proportion  of  gum  and 
sugar  to  the  oily  ingredient  (oiij  each,  to  f.^j)  should  be  remembered,  as 
it  applies  equally  to  the  other  cases  named. 

Extemporaneous  Cream  of  Tartar  Draught. 

Take  of  Tartaric  acid 5ix. 

Water fgvj. 

Make  a  solution  and  label  Xo.  1. 

Bicarb,  potassium ^vj. 

Water fgvj. 

Make  solution  and  label  No.  2. 

]\Iix  from  1  to  2  tablespoonfuls  of  No.  1  with  the  same  quantity  of 
No.  2,  and  di'ink  immediately. 

In  this  way,  the  bitartrate  of  potassium  is  obtained  in  solution, 
although,  if  allowed  to  stand  a  few  minutes,  the  liquid  will  def)Osit  the 
salt  in  a  white  crystalline  powder. 

A  Charcoal  and  Blue  Mass  Mixture. 

Take  of  Carbo  ligni 3). 

Sodii  bicarb.  .......  3ss. 

Mass.  pil.  h3'drarg.        ......  gr.  viij. 

Syrupi  rhei  aromat fgij. 

Aquae f^ij. 

Triturate  together  into  a  uniform  mixture.     Dose,  a  tablesj)Oonful. 
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This  was  furnished  by  Dr.  John  D.  Griscom,  who  found  it  to  meet  a 
very  common  indication  in  general  practice. 

A  Magnesia  Mixture  for  Children. 

Take  of  Magnesia  (Husband's) 5j. 

Powd.  gum-arabic  3ss. 

Triturate  together,  and  add 

Aromat.  syrup  of  rhubarb f^iij- 

Fennel  water f^iss. 

A  teaspoonful  is  an  appropriate  dose. 

To  this  mixture  may  be  added,  gr.  xv  of  mercurial  mass,  which  should 
be  triturated  with  the  powder,  and,  if  required,  the  addition  of  say 
TT^viij  of  laudanum,  or  foj  of  paregoric.  The  precaution  of  shaking  up 
l)efore  administering  should  not  be  overlooked. 

.Mistura  Magnesice  et  Asafoetidce,  U.  S.  P.     (Mixture  of  Magnesia  and 
Asafetida.)     [Dewees'  Carminative.) 

Carbonate  of  magnesium,  five  parts         .....  5 

Tincture  of  asafetida,  seven  parts    ......  7 

Tincture  of  opium,  one  part     .......  1 

Sugar,  ten  parts         .........  10 

Distilled  water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  carbonate  of  magnesium  and  sugar,  in  a  mortar,  with  the 
tincture  of  asafetida  and  tincture  of  opium.  Then  gradually  add  enough 
distilled  water  to  make  the  mixture  weigh  100  parts. 

Refrigerants  and  Antacids. 

Mistura  Fotassii  Citratis,  XJ.  S.  P.     {Liquor  Potasses  Citratis,  U.  S.  P., 
1850.)    [Neutral  Mixture,  or  Saline  Draught.) 

Take  of  Fresh  lemon-juice,  strained,  one  hundred  parts   .         .     100 
Bicarbonate  of  potassium,  about  ten  parts,  or       .         .     q.  s. 

Add  the  bicarbonate  gradually  to  the  lemon-juice  till  the  acid  is  com- 
pletely saturated,  then  strain  through  muslin.  This  preparation  should 
be  freshly  made  when  wanted  for  use. 

Liquor  Potassm  Citratis,  U.  S.  P. 


Take  of  Citric  acid,  six  parts 6 

Bicarbonate  of  potassium,  eight  parts  ....         8 
Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Dissolve  the  acid  and  bicarbonate  in  the  water,  and  strain  the  solu- 
tion through  muslin. 
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In  preparing  mistura  potassii  citratis,  the  ase  of  fresh  lemons  is  in- 
dispensable, and  it  is  to  provide  for  the  occasional  scarcity  of  these  that 
the  officinal  liquor  potassii  citratis  is  prescribed.  Oil  of  lemon,  which 
was  formerly  directed  in  this  preparation,  is  now  omitted,  and  this  and 
sugar,  when  considered  desirable,  should  be  prescribed  with  the  solution. 
Care  must  be  taken  in  adding  bicarbonate  to  use  a  glass  rod,  porcelain 
spatula,  silver  spoon,  or  similar  utensil,  which  will  not  corrode  or  im- 
part a  metallic  taste  to  the  preparation.  It  will  also  facilitate  the  opera- 
tion of  saturating  the  acid  to  triturate  the  crystals  of  bicarbonate  in  a 
diy  mortar  into  a  powder  before  adding  it,  little  by  little,  to  the  liquid. 
The  delay  of  filtering  through  pa])er  may  be  very  nuich  obviated  by 
using  a  fine  muslin  strainer,  or  by  plugging  the  base  of  a  glass  funnel 
with  some  cotton,  and  pouring  the  liquid  through  it  into  the  containing 
vial;  it  is  an  object  to  conduct  this  operation  quickly,  so  as  to  retain  and 
bottle  up,as  nuich  as  possi])lc,  the  carbonic  acid  gas  liberated  in  the  reaction. 

In  making  the  solution  both  citric  acid  and  the  bicarbonate  are 
directed  to  be  weighed  beforehand,  and  then  the  whole  amount  being 
added  there  will  be  no  doubt  as  to  the  exact  saturation  of  the  acid:  this 
is  not  practicable  in  the  lemon-juice  process,  as  there  is  no  certainty  Jis 
to  its  strength.  In  saturating  lemon-juice  it  is  well  to  cease  adding  the 
bicarbonate;  before  it  becomes  perfectly  saturated,  or  rather  to  err  on  the 
side  of  acidity  than  that  of  alkalinity.  A  slight  excess  of  alkali  may 
render  the  mixture  quite  disiigrceal)le,  while,  on  the  other  hand,  the 
excess  of  acid  should  be  extremely  small.  This  subject  may  be  con- 
cluded   l)y    presenting    the   following  additional    fornudas   for  similar 

preparations  : — 

Reduced. 
Take  of  Citrate  of  potassium  ....     .^vj  3iij. 

Water Oss  f^iv. 

Sugar .5ss  gr.  xv. 

Oil  of  lemon vi\,j  gtt.  j. 

Make  a  solution. 

Here  there  is  no  effervescence,  and,  consequently,  no  carbonic  acid  in 
the  solution.  In  other  respects  it  is  the  best  recipe,  because  so  readily 
made.  The  sugar  may  be  omitted  or  not,  at  pleasure,  but  seems  to  me 
to  improve  it.  The  substitution  of  carljonic  acid  water  for  common 
water  is  an  improvement  in  making  this  preparation. 

The  following  recipe  is  that  of  my  friend,  Ambrose  Smith  : — 

To  make  Effervescing  Neutral  Mixture  Exterri'poraneously. 


Reduced. 

Take  of  Bicarbonate  of  potassium 

.     .liij 

3vj. 

Citric  acid         .... 

•     .?i.i,  Siij 

.?ss,  9ij, 

gr.  V 

Sugar        

•     .?iss 

.5iij. 

Oil  of  lemon    .... 

.     gtt.  xvj 

TTLiv. 

Mix  thoroughly  and  reduce  to  a  uniform  powder,  and  keep  in  a  well- 
stopped  bottle.  To  make  neutral  mixture,  dissolve  5vj,  .^j  in  Oss  water 
(oiij,  gr.  X  to  f^iv) ;  this  projjortion,  however,  is  somewhat  less  than 
the  strength  of  the  lemon-juice  saturated  with  bicarbonate  of  potassium, 
and  is  considered  an  improvement,  in  view  of  the  free  and  constant  use 
of  the  preparation. 
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Effervescing  Draught 

Take  of  Bicarbonate  of  potassium 3ij,  ^ij. 

Water f^iv. 

Make  a  solution. 

Directions. — Take  a  tablespoonful  of  lemon-juice  diluted  with  a 
tablespoonful  of  water,  and  add  to  it  in  a  tumbler  a  tablespoonful  of 
this  solution,  then  drink  immediately. 

Effervescing  Draught  without  Lemon-juice. 

Take  of  Bicarbonate  of  potassium 5ij,  ^ij. 

Sugar 3j. 

Water f^iv. 

Make  a  solution  and  label  No.  1,  the  alkaline  solution. 

Take  of  Citric  acid 5ij. 

Oil  of  lemon .        .        .    HLj. 

Water f^iv. 

Make  a  solution  and  label  No.  2,  the  acid  solution. 

Directions. — Take  a  tablespoonful  of  No.  1,  add  a  tablespoonful  of 
water,  and  to  the  mixtm^e,  in  a  clean  tumbler,  add  a  tablespoonful  of 
No.  2  ;  drink  immediately. 

Effervescing  Fever  Powders. 

Take  of  citric  acid,  dried  and  powdered 5v. 

Divide  into  12  parts,  wrapped  in  white  writing  paper. 
Take  of  bicarbonate  of  potassium,  dried  and  powdered         .     ^viss. 

Divide  into  12  parts,  Avrapped  in  blue  paper. 

Inclose  these  white  and  blue  powders  alternately  in  a  tin  box. 

In  drymg  the  bicarbonate  the  temperature  should  never  rise  above 
120°  F. 

Directions. — Dissolve  the  contents  of  a  white  paper  in  a  tumbler,  one- 
thu'd  full  of  cold  water,  then  stir  in  the  contents  of  a  blue  paper,  and 
drink  immediately. 

A  dose  is  usually  given  every  2  or  3  hours  during  the  prevalence  of 
the  fever. 

The  various  forms  of  citrate  of  potassium,  which  are  now  described, 
constitute  favorite  remedies  in  fever ;  sometimes  spirit  of  nitric  ether, 
tartar  emetic,  tincture  of  digitalis,  tincture  of  veratrum  viride,  and  other 
remedies  are  added  to  them. 

The  effervescing  draught  is  said  to  be  the  best  way  to  give  alterative 
or  sedative  doses  of  tartar  emetic  when  the  stomach  is  u-ritable. 

Liquid  Substitute  for  Dover's  Powder. 

Take  of  Vin.  ipecac  .        .        .        .        .        .        .        .    Ti^xyj. 

Tinct.  opii 'n.xiij. 

Spirit,  setheris  nit f5j- 

Misce. 

Sig. — Take  at  one  dose  diluted  with  water  on  going  to  bed. 
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Antacids. 
A  Mild  Antacid  for  Young  Infants.     {Soda  Mint.) 

Take  of  Sodii  bicarb 5ss. 

Aquae  menthse        .         . f^iv. 

Spirit,  ammon.  arom f3j. 

Ft.  solutio. 

Prescribed  by  Dr.  Meigs  and  others.  Dose,  a  teaspoonful,  as  an  in- 
nocent substitute  for  the  numerous  carminatives. 

Mistura  Rhei  et  Sodoe,  U.  S.  P.     {Mixture  of  Rhubarb  and  Soda.) 

Bicarbonate  of  sodium,  thirty  parts     .         .         .         .        .         .30 

Fluid  extract  of  rhubarb,  thirty  parts 30 

Spirit  of  peppermint,  thirty  parts 30 

Water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Dissolve  the  bicarbonate  of  sodium  in  500  parts  of  water,  add  the 
fluid  extract  of  rhubarb  and  the  spnit  of  peppermint,  and,  lastly,  enough 
water  to  make  the  mixture  weigh  1000  parts. 

Aromatic  and  Antacid  Corrective  of  Indigestion. 

Take  of  Sodii  bicarbonatis J^iv. 

Infus.  gentiante  comp.        ......     f^iiss. 

Aquse  menthee  pip f^iij. 

Tinct.  cardamomi  comp.  ......     f^ss. 

Misce. 

Dose,  a  tablespoonful  as  required. 

The  above  makes  a  handsome  preparation ;  it  was  furnished  me  bv 
my  friend  Dr.  J.  J.  Levick. 

Carbonated  Soda  Poioders. 
For  making  a  draught  of  soda  water  extemporaneously. 

Take  of  Bicarbonate  of  sodium     .     gr.  xxiij.     Fold  in  a  bkie  paper. 
Tartaric  acid    .         .         .     gr.  xx.        Fold  in  a  white  paper. 

Directions  for  Use. — Dissolve  the  powders  contained  in  the  white  and 
blue  papers  in  separate  tumblers,  each  nearly  half  full  of  water,  then 
mix  their  contents,  and  drink  immediately.  A  little  syrup  may  be 
added  to  one  or  both  of  the  glasses  before  mixing.  These  are  usually 
put  into  boxes  containing  12  of  each  kind  of  j)owders.  (See  Seidlitz 
Poioders,  page  819.) 

Yeast  Poioders. 

A  substitute  for  yeast  in  making  batter  cakes,  having  the  advantage  of 
making  the  batter  perfectly  light  and  ready  for  baking  without  delay, 
and  greatly  diminishing  the  liability  to  become  sour.  Many  dyspeptics, 
who  cannot  tolerate  fresh  light  cakes  when  made  v/ith  yeast,  can  eat 
them  with  impunity  when  raised  in  this  way. 

Bicarbonate  of  sodium         .        .     120  grains.     Fold  in  blue  paper. 
Tartaric  acid         ....     100      "  Fold  in  white  paper. 

Directions  for  Use. — Put  the  contents  of  a  white  and  blue  paper  into 
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HcjKU'iilc  l(':icii|is  (illcd  widi  walcr,  :iii<l  -tir  until  jx  rr<-rtly  di— olsr-d. 
Mix  ;i  siillicifiit  (|ii:iiititA'  of  l):iU<'r  inv  *>  or  .S  pcixiii.-'  a  little  tliicki-r 
than  usual,  to  allow'  fur  rlic  li(|iii(l  in  uliidi  tin-  |»o\v«lcr.s  arc  «li>--«)I\(i|  ; 
and,  wlicii  ready  lor  Itakin;^,  stir  in  well  tlie  eontenl>  <»!' <»iie  teaeiij>,  then 
add  the  other,  stir  it  well,  and  eoninicMco  hakinj;  ininie(liat<'ly. 

A  more  eeononiieal  way,  and  siinieiently  aeenrate  in  view  of  the  harin- 
Icssnessof"  the  ingredients,  is  to  keepsnpplies  ol'  the  hiearhoujiteol'MMlinrn 
aii<l  tartaric  acid  in  separate  bottles,  which  will  insnre  their  j)crfect  drv- 
nesSjand  then  when  wanted  lor  n>e  take  a  small  teasj)ooid"id  ofea<li,and 
(iis.s()lve  as  ahove.  The  e(|nivalent  wei^^hts  of  these  in<.''redients  have 
very  nearly  the  same  hulk,  if  hilartrute  of  potii.s.<iinn  is  snhstitutixl 
for  tartaric  acid,  it  nuist  l)0  iis(;d  in  ahout  twice  the  (piantity,  and  iieing 
insohiMe,  nuist  he  suspended  in  water  and  I lioront,ddy  stirred  in. 

Demulcents  and  Diuuktics. 

3Iistnra  Amygdalcc,  U.  S.  P.     {Emalnon  of  AIihoikIs.) 

Take  of  Swoct  almonds,  six  parts  ......       (J 

Guni-aral)ic,  in  fine  i)0\vder,  one  part       .         .         .         .       ] 

Sn;.jar,  three  parts ."■ 

Distilled  water,  one  luin<lrc(l  parts 1(M> 

PTavinii"  blanched  the  almonds,  beat  it  with  the  <::;nm-arabic  and  snu'"ar, 
in  a  mortar,  until  they  are  thorouiihly  mixed,  then  rub  the  mi.\ture  w  ith 
distilled  Avater,  <:;radually  added,  and  strain. 

The  almonds  may  be  conveniently  blanched  by  .soakin<i;  them  in  warm 
water  until  the  skin  is  softened,  and  then  separatin<y  the  kernels  by  rul>- 
biu<>:  them  between  two  cloths,  oi-  pressino-  each  between  the  thumb  and 
f()retini2;er.  This  elegant  enudsion  is  often  varied  l)y  the  nse  of  |  the 
(piantity  of  bitter  almonds.  By  dilutiuii;  the  officinal  syrup  of  almonds 
a  substitute  is  obtained.  It  is  a  very  bland  and  delicious  demnlcent, 
taken  ad  libitum  or  used  as  a  vehicle  for  other  medicines.  As  a  demnl- 
cent nutrient  in  pulmonary  consumption,  it  has  been  found  a  nsetul 
domestic  remedy. 

Emulsion  of.  Fluid  Extract  of  Cubebs. 

Take  of  Oleoresin  of  euhebs 120  drops. 

Yolk  of  02:2: 1 

Sugar,  powdered           .        ....  '2  drachms. 

Mint  water,  suflicient  to  make  .         .         .  o  tluidounees. 

Triturate  the  fluid  extract  Avith  the  powdered  sugar  and  yolk  of  egg, 
and  then  dilute  with  the  water.     Direct  a  teaspoonful  4  times  a  day. 

This  may  be  made  by  substituting  oi.j  po\vdereil  gum-aral)ic  and  5j 
sugar  for  the  yolk  of  egii;.  It  is  a  tine  stimulant  to  the  mucous  sur- 
faces, adapted  to  catarrhs,  etc.,  as  well  as  to  urinary  diseases.  The  dose 
is  foj,  containing  gtt.  v.  of  the  oleoresin  of  cubebs. 

Taeaxacum  Mixtures. 

These  useful  cholagogue  and  laxative  prejiarations  may  be  made  by 
the  addition  of  fluid  extract  of  taraxacum  to  any  other  ingriHlients 
desirable  to  incorporate  with  it,  either  ibr  the  purpose  of  increasing  its 
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action  on  the  bowels,  on  the  hver,  or  on  the  kidneys,  as  the  case  may 
requu'e.  The  solid  extract  is  also  adapted  to  being  incorporated  in 
mixtures  by  trituration  with  about  4  times  its  weight  of  water. 


Alkaline  Copaiva  Mixture. 
Take  of  Copaibse, 

Liq.  potassse,  aa    . 

Pulv.  acacise, 

Pulv.  sacchari,  aa  .... 

Aq.  raenth.  virid.  .... 


f5ij. 


q.  s.  ut  fiat  f^iv. 


Mix  the  copaiva  and  solution  of  potassa,  add  the  water,  and  triturate 
with  the  gum  and  sugar. 

In  this  prescription,  which  is  prescribed  by  my  friend.  Dr.  William 
Hunt,  the  copaiva  is  combined  into  a  soap  with  the  alkali,  and  would 
be  perfectly  suspended  without  the  aid  of  gum  and  sugar,  which  are 
added  to  obtund  the  acrid  taste.  Of  course,  oil  of  cubebs,  tincture  of 
opium,  and  other  adjuvants,  may  be  added  if  required.  The  usual 
method  of  suspending  copaiva  is  similar  to  that  given  in  prescription  for 
Castor- Oil  Mixture.  The  dose  is  a  tablespoouful,  containing  "ixv  of 
copaiva. 

Extemporaneous  Solution  of  Acetate  of  Potassium. 


Take  of  Acetic  acid 
Water 
Bicarb,  potassium 


f5vj. 

Siijss,  or  sufficient  to  form 
a  neutral  solution. 


This  is  designed  to  obviate  the  necessity  of  weighing  the  very  deli- 
quescent acetate  of  potassium,  and  will  contain  to  each  f5j  about  10 
grains  of  the  salt,  which  is  an  appropriate  dose.  The  admixture  of  fluid 
extract  of  taraxacum,  or  of  buchu,  oi'  of  spirit  of  nitric  ether,  or  comp. 
spirit  of  juniper,  will  be  appropriate  in  certain  cases. 

Benzoated  Alkaline  Mixture. 

Take  of  Potassii  bicarbonas.      .......     5iij. 

Acid,  benzoic.        ........     5j. 

Aquse     ..........     fgv. 

Syr.  aurant.  .         .         .         .         .         .         .         .         •     foj- 

Misce. 

Sig. — One  tablespoouful  3  times  a  day,  after  meals.  Prescribed  by 
Dr.  Ellwood  Wilson  in  torpid  conditions  of  the  kidneys  and  albuminuria. 


Scudamore's  Mixture  for  Gout. 


Take  of  Sulphate  of  magnesium 
Mint  water    . 
Vinegar  of  colchicum  . 
Syrup  of  saffron   . 
Magnesia 


Mix. 


fgx. 

fSJ- 

fSi-    . 
5ij,  9ij- 


Dose,  1  to  3  tablespoonfuls  every  2  hours  till  4  to  6  evacuations  are 
procured  in  the  24  horn's. 


EXPECTORANTS,    ETC. 
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This  recipe  is  often  varied  by  th(!  substitution  of  a  less  proportion  of 
the  wine  of  colchicum  for  the  vinegar,  tlie  omission  of  tJie  syru])  of 
saffron,  etc.     The  above  is,  I  believe,  the  original  prescription. 


Dewees'  Colchicum  Mixture. 


Take  of  Wine  of  colchicum  seed 
Denarcotized  laudanum 
Sugar  .... 
Water    .... 

Mix. 

To  be  taken  at  night  in  one  draft. 


gtt.  XXX. 
gtt.  XXV. 

gr.  XXX. 
f5J. 


Dr.  Atlee's  Prescription  for  Neuralgic  and  Rheumatic  Symptoms. 


Take  of  Ethereal  tincture  of  guaiacum     . 

Ethereal  tincture  of  colchicum   . 

Ethereal  tincture  of  cannabis  ind. 
Mix. 
Dose,  25  to  30  droj)s  every  4  hours,  on  sugar. 


f3vj. 
fSij. 


EXPECTOBANTS,    ETC. 

Mistura  Ammoniaci,  U.  S.  P.     {Lac  Ammoniac.) 

Take  of  Ammoniac,  four  parts    .......         4 

Water,  one  hundred  parts      ......     100 

Rub  the  ammoniac  with  the  water,  gradually  added,  until  they  are 
thoroughly  mixed,  and  strain. 

Dose,  a  tablespoonful  as  a  stimulating  expectorant. 


Mistura  Glycyrrhizce  Composita,  U.  S.  P.     {Brown  Mixture.) 

Take  pure  extract  of  Liquorice,  three  parts 

Gum-arabic,  in  fine  powder,  three  parts    . 

Sugar,  three  parts 

Camph,  tincture  of  opium,  twelve  parts    . 
Wine  of  antimony,  six  parts 
Spirit  of  nitrous  ether,  three  parts     . 
Water,  seventy  parts  .... 


To  make  one  hundred  parts 


3 
3 
3 

12 
6 
3 

70 

100 


Rub  the  liquorice,  gum-arabic,  and  sugar  with  the  water  gradually 
added ;  then  add  the  other  ingredients,  and  mix  the  whole  together. 

The  dose  of  this  very  popular  cough  medicine  is  a  tablespoonful,  or 
for  children,  f5j. 

A  Coryza  Mixture  of  Cuhebs,  etc. 

Take  of  Oleoresin  of  cubeb foj-. 

Sulphate  of  morphine gr.  iss. 

Syrup  of  seiiega, 

Syrup  of  wild  cherry,  of  each f^. 

Mix. 

63 
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Dose,  a  teaspoonful  occasionally.  Cubeb,  by  its  excellent  effects  upon 
the  mucous  surfaces,  is  well  adapted  to  the  treatment  of  chronic  coughs, 
coryza,  and  sore  throat. 

A  Balsamic  Expectorant  Mixture. 

Take  of  Syrupi  tolutani, 

Syrupi  ipecacuanhse,  aa         .         ,         .         .  •  fSJ- 

Pulv.  acacise  .        .        .        .        .        .        .  .  3j- 

Tinct.  opii  caniph., 

Tinct.  lobelise,  aa .  f^iij- 

Aqua ...  .  fgj. 

Triturate  the  gum  and  water  together,  and  add  the  other  ingredients 
in  the  vial.     Dose,  a  teaspoonful. 

This  was  furnished  by  Dr.  S.  W.  Butler,  of  Philadelphia  Hospital, 
Blockley,  who  has  prescribed  it  with  satisfaction. 

Tolu  Cough  Mixture, 

Take  of  Syr.  scillse fgj- 

Pulv.  acacise, 

Sacchari,  aa 3iij- 

Aquse f^vj. 

Tinct.  tolutanse f3ij. 

Misce,  secundum  artem.     Dose,  f5j. 

Mixture  of  Acetone,  Tar,  etc. 

Take  of  Acetone  .        .  _ f^j. 

Camph.  tinct.  of  opium, 

Antimonial  wine,  of  each       .         .         .         .         .  fSJ. 

Wine  of  tar fgij. 

Mix.     Dose,  a  teaspoonful. 

Prescribed  in  asthma  by  Dr.  Washington  L.  Atlee. 


I 


Spermaceti  Mixture. 


Take  of  Spermaceti 
Olive  oil   . 
Powd.  gum-arabic 
Water 


5ij. 

gss. 
f^iv. 


Triturate  the  spermaceti  with  the  oil  until  reduced  to  a  paste,  then 
add  the  gum,  and  lastly  the  water  gradually.     Dose,  f5j. 

Cochineal  Hooping- Cough  Mixture. 

Take  of  Carbonate  of  potassium 9j, 

Powdered  cochineal 9ss. 

Sugar 5j. 

Water .  fgiv. 

Make  a  mixture.     Dose  for  children,  f5j,  every  2  or  3  hours.     An 
old  and  very  popular  remedy. 
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For  Hooping-Cough.     {\iy  Golding  Bird.) 

Take  of  Aluminis  , •  f?r.  xxi\\ 

Ext.  conii         ........  j^r.  xij. 

Aq.  anethi  (vel  fooniculi)         .....  I'.^ii.j. 

Syrupi  papaveris I'.^ij. — M. 

Sig. — For  an  adult,  a  dessertspoonful  every  6  hours. 
The  use  of  simple  tincture  of  belladonna,  in  doses  of  from   1   to  5 
drops,  3  times  a  day,  is  useful  in  most  cases  of  hooping-cough. 

Fixed  Oils. 

The  taste  of  fixed  oils  may  be  best  destroyed  by  adding  a  few  drops 
of  oil  of  bitter  almonds  to  a  pint  of  the  oil,  though  this  will  not  re- 
move rancidity,  which,  when  present,  is  the  greatest  obstacle  to  their 
being  acceptable. 

The  mode  of  administering  the  fixed  oils  may  here  claim  attention ; 
by  observing  to  prevent  their  contact  with  the  mouth  in  swallowing, 
the  chief  objection  to  them  is  obviated.  This  may  be  variously  accom- 
plished by  enveloping  them  in  the  froth  of  fermented  liquors,  or  by 
pouring  them  into  a  glass  partially  filled  with  iced  water  or  an  aroma- 
tized water,  so  that  no  portion  of  the  oil  shall  touch  or  adhere  to  the 
sides  of  the  glass.  When  carbonic  acid  water  is  convenient,  it  fur- 
nishes, with  sarsaparilla  syrup,  one  of  the  best  vehicles  for  castor  or 
cod-liver  oil ;  there  should  be  but  little  water  drawn,  but  it  should  be 
thrown  up  as  much  as  possible  into  froth. 

There  is  no  doubt  that  oil  mixtures,  though  less  conveniently  taken, 
are  more  rapid  and  more  active  in  their  eifects  than  the  oils  themselves, 
and  the  following,  with  the  castor  oil  and  copaiva  mixtiu'es,  Avill  illus- 
trate their  best  modes  of  preparation  : 

Mixture  of  Cod-liver  Oil. 

Take  of  Cod-liver  oil 6  fluidounces. 

Lime-water      .......     9 

To  the  lime-water,  in  a  pint  bottle,  add  the  oil,  and  shake  them ; 
flavoring  ingredients  may  be  added  at  pleasure. 

Mistura  Olei  Morrhiice  Amara.     (St.  Mary's  Hospital.) 

To  one  ounce. 

Take  of  Cod-liver  oil fij  1  drachm. 

Powdered  gum-arabic    .         .         .     ^ij,  Bij  1  scruple. 

Spirit  of  peppermint      .         .         .     f3j  5  minims. 

Infusion  of  quassia         .         .         .     f^vij  7  drachms. 

Make  an  emulsion  as  directed  in  the  case  of  castor-oil  mixture,  p. 
986  ;  dilute,  and  add  the  other  ingredients. 

Mistura  Olei  Amygdalae.     (London  Consumption  Hospital.) 

In  one  ounce. 

Take  of  Oil  of  almonds f^j  1  drachm. 

Solution  of  potassa       ....     rc\ji\  5  minims. 

Water f^vij         7  drachms. 

Combine  the  alkaline  solution  with  the  oil,  and  dilute. 
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Olive  oil  maj  be  substituted  in  this  formula,  and  neat's-foot  oil  with 
a  slight  increase  in  the  proportion  of  solution  of  potassa.  A  medicated 
water,  as  mint  or  bitter-almond  water,  may  be  used,  in  part  or  entirely 
superseding  water. 

3£istura  Olei  Cocos  Nucis.     (London  Consumption  Hospital.) 

Reduced. 

Take  of  Cocoanut  oil gj,  3vj         100  grains. 

Spirit  of  ammonia         .         .         .     f^iij  20  minims. 

Water     .        .        .        .        .        •    f^vj  6  drachms. 

Mix. 

Alteratives. 

Alterative  preparations  are  often  made  by  the  addition  of  the  various 
iodine,  mercurial,  and  other  alterative  salts,  to  the  Galenical  prepara- 
tions of  sarsaparilla,  conium,  etc.  As  a  general  rule,  these  salts  are 
incompatible  with  each  other ;  those  which  are  insoluble  are  conveniently 
prescribed  with  iodide  of  potassium,  which  is,  in  fact,  one  of  then* 
natural  associated  solvents.     (See  Syrups.) 

Cod-liver  Oil  and  Red  Iodide  of  Mercury. 

Take  of  Red  iodide  of  mercury gr.  viij. 

Cod-liver  oil •    Oj. 

Triturate  together. 

This  forms  a  clear  solution,  and  each  tablespoonful  dose  contains  J 
gr.  of  the  red  iodide  of  mercury ;  it  is  a  combination  occasionally  indi- 
cated. Iodine  itself  is  sometimes  given  in  the  oil,  and  from  j  to  §  gr. 
to  fSj  makes  a  good  addition  in  certain  cases. 

Anthelmintics. 

Anthelmintic  Syrup.^ 

Take  of  Syrup  of  rhubarb f^iv. 

Fluid  extract  of  senna  .         .         .        .         .        .         .     f3ij. 

Oil  of  chenopodium f3ij. 

Mix  them. 

Dose,  a  teaspoonful  3  times  a  day. 

Emulsion  of  Pumphin-Seeds. 

Take  of  Pumpkin-seeds,  fresh I  viij. 

Sugar      .  _ gij. 

Gum-arabic,  in  powder §ss. 

Water Oj. 

Blanch  the  seeds,  beat  them  into  a  mass  with  the  sugar,  then  add  the 
gum-arabic,  and  gradually  the  water. 

Dose,  a  pint  in  the  course  of  the  day,  for  tapeicorm. 

The  use  of  the  seeds  of  Cucurbita  pepo  (pumpkin)  in  tapeworm 
originated  in  the  United  States.  I  believe  the  first  account  of  their 
*  See  also  prescription  Oil  Turpentine. 
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properties  was  publislied  by  Dr.  Jones,  of  Boston  ;  their  nse  lias  now 
extended  to  Europe  and  to  Algeria,  where  they  have  been  recently 
reported  on  favoral)ly  by  M.  Tarncjiu,  a  military  surf^eon.  The  form 
of  electuary  is  })erliaps  better  tlian  the  emulsion  prescribed  above.  It 
is  directed  to  be  made  by  deprivin<i;  10  dra<hms  of  the  seed  of  their 
husi<s,  pounding-  them  in  a  mortar  with  sullicient  sugar  into  a  paste,  and 
adding  to  this  a  small  cup  of  milk ;  to  be  taken  at  one  dose,  following 
with  a  dose  of  castor  oil  in  2  hours. 

Jellies. 

Jellies  made  of  fixed  oils  have  the  advantage  of  diminishintr  the 
adhesion  of  these  to  the  mouth,  which  is  their  most  disagreeable  prop- 
erty. Cod-liver  oil  and  castor-oil  jellies,  as  patented  by  Quern,  of  New 
York,  enjoy  a  large  sale,  and  are  much  prescribed  by  physicians.  With- 
out interfering  with  this  patent,  the  physician  may  prescribe  jellies 
of  any  of  the  fixed  oils  or  of  copaiva  by  the  folloAving  recipe,  con- 
trived with  the  aid  of  my  colleague,  W^m.  C.  Bakes : — 

Take  of  the  fixed  oil 1  ounce. 

Honey  and  syrup,  of  each  .        .        .        .J  fluidounce. 

Powd.  gum-arabic 2  drachms, 

Russian  isinglass  .         ...         .         .         .40  grains. 

Orange-flower  water 6  fluidrachms. 

Dissolve  the  isinglass,  by  the  aid  of  heat,  in  J  an  ounce  of  the  orange- 
flower  water,  replacing  the  water  as  it  evaporates,  triturate  the  other 
ingredients  with  the  remainder  of  the  orange-flower  water  into  a  homo- 
geneous mass,  in  a  warmed  mortar,  then  form  an  emulsion  by  adding 
the  solution  of  isinglass,  stir  as  it  cools,  and  set  aside  to  gelatinize. 

The  orange-flower  water  may  soon  become  distasteful,  and  should 
then  be  replaced  by  other  flavors,  of  which  bitter  almond  most  com- 
pletely disguises  the  taste  of  cod-liver  oil. 


CHAPTEE    IV. 

STYPTIC  AND  DEPILATORY  POWDERS,  LOTIONS,  INJECTIONS, 
COLLYRIA,  ENEMAS,  GARGLES,  BATHS,  INHALATIONS,  AND 
FUMIGATIONS. 

Styptic  Pot\t)ees. 

THE  persulphate  of  iron  (Monsell's  salt),  described  under  the  head  of 
Preparations  of  Iron,  is  perhaps  best  adapted  to  arresting  hemor- 
rhage. The  following  may  be  instanced  as  a  combination  suited  to  the 
same  purpose : 

Take  of  Resinte  pulv., 

Alumiiife  exsiccat., 

Acacise  pulveris,  aa,  partes  requales. 

M,  et  in  pulv.  trit. 
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T^e  of  Orpinient .        .  .        .        .3.1. 

Q-:;ckliine j^iss. 

ScAivh Six, 

3VRx  aud  trituraie  t4.-^thex  into  a  fine  powder. 

LOTIO>'S, 

Soluble  salts,  ehietiy  of  the  astringent  class,  dissolved  in  distilled 
xratt'T,  OT  in  distilled  rose-watej.  designed  for  external  application,  con- 
.  or  xraslies ;  these  are  to  K"-  applied  to  the  surtace,  nsually 
.  piece  of  mnslin  or  lint^  chiefty  for  cooling  and  astringent 
pnr}x>ses.  Lead-water  is  the  only  officinal  lotion.  Vinegar  and  Avater, 
or  water  alone,  is  applied  for  the  same  purposes.  In  various  chronic 
slcin  diseases,  lotions  containing  snlphuret  of  potassium,  chloride  of  zinc, 
.\— v^'  "      '    of  mercurv,  K">itix.  solution  of  chlorinated  soda,  and 

:•; . .     .  _.  -  nts,  are  employed.     Glycerin,  by  its  solubility  in  Avater, 

iind  its  emoiiient  propertiesv.  is  well  adapted  to  this  form  of  application. 
The  recipes  appended  are  selected  as  illustrations  of  this  class  ;  they  are 
generally  well-known  preparations. 

Take  of  Orejisoti irn.  x. 

Aceti foij- 

Aqujp fjij. 

Applied  to  phagedenic  nleeraiion,  chancres,  and  a  variety  of  sores. 


JjotSo  J3vdraTgyTi  TJava^  ^T.  Th.     [^YcIJow  TTcr^A.)     *Aqua 

T&ke  of  Hydraj^j-ri  ciiloiridi  corrceiTi       .         ,         .        .        gr.  xvj. 
liquoris  calds fo"^J- 

liCsce- 

The  binoside  of  mercnry  is  precipitated  as  a  yeDow  powder,  and 
cKfnEed  through  the  liquid ;  sometimes  the  proportion  is  diminished  to 
^.  j  in  each  :^.  It  is  a  very  popular  appHcadon  to  certain  affections 
and  TO  veaaereal  sores. 


iJiMo  Sa^tdb-m^gyri  ^gra,  Br.  Ph.     (Sla^i  TTosL) 

Tike  of  Hychaa^vri  ehlaiidi  irdtis oO  grs. 

liqnoins  cakas 10  flos. 

IkEscc. 

I^rotasdde  of  mercnry  is  here  thrown  down  Irr  the  lime  as  a  black 

_^:i  there  is  quiie  211  ex'^ess  of  calomeL     It  has  similar 
-.r  furegr-zfinc^. 


LOTIOXB.  W^ 

(jrfinxW/^a  f 'r/nfiJI/^r^irriJi/ifd  f/r  Ardi/J.yrujVJi  L/Awm. 
"Yhit  m\\<\  :— 

Take  of  L'uyiorm  amrnoTiije  foTtiorv"  ,        f^j. 

Spjriti  roemarini        .....         fijrj. 

'iinctura  camphorze         ....  f.^ij, 

Mi.^ir*. 
The  strong : — 

Take  of  Lu^non-i  arnrnonke  fortiori.=i  f^x. 

•Spiriti  rosrnarjni       .         .  f.^iv, 

Tinctarsft  camphorse         .  f^ij, 

Mi.^A'. 

TljfeSf;  pr<^paratioii.a  will  bli.rter  in  pcrif^xi-,  varied  fror/i  2i/^  10ininnt«», 
by  .^iaturating  with  th*irn  a  pif^ce  of  linen  folde^l  o  or  6  time*  over  a'^^^in, 
and  pressing  it  upon  the  j/art.  Over  more  extended  ^nrfs^^a,  a  .similar 
indthfA  h  adopted  bv  pTf/tef^tlng  the  lotion  from  evaporation. 

Lotu/nfr/r  Cftilblains. 

Take  of  Muriate  of  amrnoniura iae. 

Water ^i*". 

Muriatic  acid f^j- 

Alcohol 

Apply  morning  and  evening. 

Take  of  Alum ,5- 

Tincture  of  galla f^. 

Triturate  together  until  as  nearly  dissolved  as  pofeible, 

C7emeru«^  Almc/rtd  Lotirm. 

Take  of  Gum  Senegal .fir. 

'Boiling  water       .......         Ccr.?. ;. 

Strain,  and  when  cold  add — 

Tinct.  benzoir. f^ij- 

Alcohol ^59-, 

CoiToeive  chloride  of  mercurj' 3j-  3]- 

Diiseolve  the  oorroeive  chloride  in  tiie  akc^L  before  mixing  with  the 
other  ingredients. 

3i^?A:  ^  5o«e?  _/?>r  Chapped  SancU. 

Take  of  Almonds,  blanched ,5- 

Beat  to  a  paste,  and  mix  with — 

Boee-water ^"^- 

Heat  to  about  212'  F.,  and  incorporare  with — 

^'hite  wax .5- 

A!rr-ond  oil .frj. 

"^^  riiie  Castile  soap .5J. 

Melt  together  and  thoroughly  incc^rporaie,  then  add — 

H'Tiey  water  . 
"-' ' '  '-me  water . 
'j:  ^  : f  bitter  almond 
'j:.  :f  rijse  geranimn 
Glrcerin 
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After  washing  the  hands  with  warm  water  and  Castile  or  other  mild 
soap,  apply  the  milk  of  roses,  and  rub  it  thoroughly  in,  then  wipe  them 
with  a  dry  towel. 

Milk  of  roses  is  adapted  to  being  put  up  in  rather  wide-mouth  vials, 
and  is  du'ected  to  be  applied  to  chapped  hands,  or  other  excoriated 
parts. 

COLLYRIA. 

CoUyria  are  lotions  or  applications  to  the  eye,  called  eye-washes. 
They  are  generally  composed  of  astringent  salts,  as  sulphate  or  acetate 
of  zinc,  sulphate  of  copper,  or  of  iron  or  nitrate  of  silver,  the  propor- 
tion seldom  exceeding  gr.  viij  to  foj. 

Gollyrium  Atropince  Sidphatis.     (Guy's  Hospital.) 

Take  of  Atropinas  sulphatis gi'-  iij- 

Aquae f5J. 

Ft.  solut. 

A  substitute  for  solutions  of  extract  of  belladonna  for  dilating  the 
pupil. 

Gollyrium  Acidi  Boi-ici. 

Take  of  Boric  acid gr.  iv. 

Aqua  Rosse f^j. 

Mix. 

Collyrium  Sodii  Boratis. 

Take  of  Sodii  boratis gr.  iv. 

Aqua  camphorse fgj. 

Mix. 

Thomas's  Eye  Water. 

Take  of  Sulphate  of  zinc, 

Chloride  of  sodium,  each ^j- 

Rose-water  (distilled) f  ^j. 

Make  a  solution,  and  apply,  suitably  diluted,  to  inflamed  eyes. 

The  infusion  of  sassafras-pith  is  a  good  addition  to  this  and  similar 
eye-washes.  The  aqueous  extract,  or  the  wine  of  opium,  is  much  used 
in  collyria. 

IjSTJECTIOjSTS. 

Injections  are  solutions  intended  to  be  thrown  into  the  external  ear, 
the  urethra,  bladder,  vagina,  etc.  They  resemble  the  foregoing  class  in 
composition  and  in  strength.  In  gonorrhoea,  the  use  of  injections  of 
the  astringent  metallic  salts  is  very  common,  as  also  of  vegetable  as- 
tringents. 

Injectio  Argenti  Nitratis.     (Westminster  Hospital.) 

Take  of  Nitrate  of  silver 6  grains. 

Diluted  nitric  acid 5  minims. 

Distilled  water 4  ounces. 

Make  a  solution. 
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Campbell's  Injection  for  Gonorrhoea. 

Take  of  Zinci  sulph 3s8. 

Plumbi  acet. .^j. 

Tinct.  opii, 

Tinct.  catechu,  aa f.^ij. 

Aquse  rosae lo^j- 

Misce. 

This  is  an  instance  in  which  chemical  incompatibles  are  mixetl  ad- 
visedly so  as  to  produce  a  veiy  fine  precipitate,  which,  \m\\\r  diffused  in 
the  liquid  and  deposited  on  the  mucous  membrane  of  the  urethra,  fU\-ors 
the  therapeutic  effect  intended. 

Take  of  Sulpho-carbolate  of  zinc gr.  vj. 

Water f^ij. 

Dissolve,  for  injection  in  gonorrhoea. 

An  improved  form  of  glass  penis  syringe  has  an  enlargement  of  tlie 
tube,  which  enters  the  urethra,  at  the  extreme  end,  so  as  to  fill  the  \vhole 
diameter  of  the  tube  and  prevent  the  backward  flow  of  the  liquid,  while 
the  rounded  end  is  less  liable  to  produce  irritation  than  a  more  pointed 
termination. 

Enemata. 

The  custom  of  injecting  tepid  water  and  various  bland  and  medicinal 
liquids  into  the  rectum,  for  the  relief  of  costiveness,  has  become  very 
common  of  latter  years,  and  the  forms  of  apparatus  contrived  are 
numerous  and  ingenious,  constituting  a  considerable  article  of  trade 
with  druggists  and  apothecaries. 

The  forms  of  self- injection  apparatus  made  by  Davidson,  Mattson, 
and  others,  consisting  .of  a  gum-elastic  bulb  designed  to  be  grasped  in 
the  hand,  and,  by  alternate  contraction  and  expansion,  to  draw  the  fluid 
from  a  basin  and  throw  it  through  a  flexible  tube  and  metallic  injection- 
pipe  into  the  rectum  or  vagina,  has  almost  superseded  the  old  kind 
which  worked  with  a  piston.  A  French  pattern,  however,  which  con- 
sists of  a  cylinder  and  piston  working  by  a  spring,  designed  to  be  wound 
up  to  its  utmost  tension,  and  then,  on  the  opening  of  a  faucet,  to  throw 
the  whole  contents  in  a  continuous  stream  through  the  flexible  tube  and 
pipe,  is  preferable  to  any  other  in  use,  but  has  two  objections :  first,  for 
a  person  who  has  but  little  strength  of  wrist,  it  is  very  difficult  to  wind 
it  up ;  secondly,  the  expense  is  very  much  greater  than  the  best  jNIattson 
syringe.  The  only  valve  in  this  instrument  is  in  the  piston,  and  is  so 
simple  and  durable  as  to  remove  one  of  the  most  common  objections  to 
cylinder  injection  apparatus. 

Medicated  enemata  are  much  used  for  the  relief  of  painful  flatulence 
and  for  relaxing  spasm.     The  following  are  adaj)ted  to  this  object : — 

Miema  Aloes,  Ph.  Br. 

Take  of  Aloes 40  grains. 

Carbonate  of  potash 15       " 

Mucilage  of  starch 10  fluidounces. 

Mix  and  rub  together. 

Milk  is  sometimes  substituted  for  mucilage  of  starch. 

This  is  an  excellent  remedy  for  ascarides  in  childi'en. 


1002  STYPTIC    POWDERS,    LOTIONS,    ETC. 

Enema  Asafoetidm.     (St.  Bartholomew's  Hospital.) 

Take  of  Tincture  of  asafoetida h  fluiclounce. 

Decoction  of  barley        .         .         .         .         .1  pint. 
Mix. 

Enema  Asafoetida,  Br.  Ph. 

Take  of  Asafoetida     .......     30  grains. 

Distilled  water 4  fluidounces. 

Rub  the  asafceticla,  with  the  water  gradually  added,  so  as  to  form  an 
emulsion. 

Enema  Opii,  Ph.  Br. 

Take  of  Tincture  of  opium         .......     f5ss. 

Mucilage  of  starch       .......     f^ij. 

Mix. 

Enema  Terebinthinm,  Br.  Ph. 

Take  of  Oil  of  turpentine f5j. 

Mucilage  of  starch 15  fluidounces. 

Make  an  emulsion,  secundum  artem. 

In  the  above  the  white  of  an  egg  may  be  substituted  for  the  gum 
with  advantage. 

Gargles. 

Gargles  and  Mouth  washes  are  applications  much  used  in  the  treat- 
ment of  so-called  sore-throat,  and  in  scorbutic  aifections  of  the  gums, 
which  are  exceedingly  common ;  these  are  popularly  treated  by  counter- 
irritation,  and  by  the  use  of  astringent  and  stimulating  gargles.  Infu- 
sions of  capsicum,  of  vegetable  astringents,  and  of  sage,  with  the  addition 
of  alum,  borax,  or  sulphate  of  zinc,  and  almost  invariably  honey,  are 
the  prevailing  remedies  of  this  class.  The  following  recipes  may  be 
given : — 

Gargarysma  Sodce  Cklorinatce. 

Take  of  Solution  of  chlorinated  soda fSss. 

Water fgiij. 

Mix. 

Gargarysma  Acidi  Tannici.     (London  Consumption  Hospital.) 

Take  of  Tannic  acid 1  drachm. 

Honey .2  drachms. 

Water 4  ounces. 

Mix. 

Gargle  and  Mouth  -  Wash. 

Take  of  Sodii  boratis .^j. 

Aquse  rosse f.^ij. 

Mellis f^j. 

Misce,  et  adde — 

Tincturse  myrrhse .     f^ss. 

Tincturse  capsici f^ij- 

8ig. — Use  as  a  gargle  every  2  or  3  hom-s,  diluted  with  water. 
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Garrjlc.  of  Alum. 

Take  of  Aluniinis ,^S8. 

Jnfusi  lini       .........     O.ss. 

Mellis    .         .         .         .         .         .         .         .         .         .     q.  s. 

Fiat  gargarysma. 

Baths. 

Baths  arc  cither  hot,  warm,  tepid,  or  cold,  or  consist  in  the  apj)lication 
of  vapor  merely.  They  arc  variously  medicated  for  the  treatment  of 
diseases  of  the  skin,  and  for  producing  general  or  local  revulsive  effects. 

The  production  of  artificial  sea-water  is  a  desideratum  for  bathing, 
and  may  he  accomplished  either  by  the  evaporation  of  sea-water  to  a 
granular  powder,  to  be  dissolved  in  water  as  occasion  requires,  or 
approximately  by  the  use  of  the  following  formula : — 


Artificial  Sea  -  Water.     {Balneum  Marinum.) 


Take  of  Chloride  of  sodium 
Chloride  of  calcium 
Chloride  of  magnesium 
Sulphate  of  magnesium 
Sulphate  of  sodium 
Iodide  of  potassium 


2  pounds. 

3  ounces. 
1^     " 

3  " 
6  " 
1  drachm. 


Mix,  and  dissolve  in  30  gallons  of  water,  for  a  single  bath. 

Iodine  Bath.     [Balneum  lodinii.) 

Take  of  Iodine 2  drachms. 

Sofution  of  potassa 2  ounces. 

Water     .  ■ 30  gallons. 

Used  in  the  Skin  Hospital  of  London. 

Inhalations,  Fumigations,  Disinfectajstts. 

Inhalation  has  been  used  very  advantageously  in  chronic  catarrhs, 
bronchitis,  incipient  phthisis,  etc.  I  have  repeatedly  prepared  the  ap- 
paratus and  furnished  the  ingredients  for  the  following 

Prescription  for  Inhalation. 

Into  an  inhaler  of  glass  place  infusum  hurauli,  f -Siv,  at  a  temperature 
of  about  120°  F.,  and  add  liq.  iodi  compositus,  nx,xx.  Inhale  from  5 
to  10  minutes,  morning  and  evening.  In  acute  cases  this  is  found  to 
give  great  relief,  and  by  continued  application  produces  most  happy 
restorative  effects.  In  ])lace  of  Lugol's  solution,  it  has  been  suggested 
to  use  an  ethereal  or  chloroformic  tincture  of  iodine,  adding  a  little 
iodide  of  potassium  to  prevent  precipitation  on  adding  it  to  the  hop- 
tea,  or  other  aqueous  liquid. 

In  the  London  Consumption  Hospital  the  following  formula  is  used : 

Take  of  Chloric  ether 30  minims. 

Tincture  of  hyoscyamus 30        " 

Infusion  of  hops  (or  water)       ....       8  ounces. 

Mix,  and  inhale. 
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In  several  cases  under  my  observation  the  use  of  powdered  cubebs,  a 

teaspoonful  to  each  charge  of  warm  water,  a  fresh  portion  being  added 

p.^  t,go  each  time,  inhaled  3  times  every  day,  has 

"'  "    '  had  an  excellent  effect  in  treating  bronchial 

affections. 

Fig.  238  exhibits  a  simple  form  of  inhal- 
ing apparatus.  An  ordinary  wide-mouth 
packing  bottle  is  fitted  with  a  cork,  which  is 
perforated  by  the  cork-borer  or  rat-tail  file 
(see  Figs.  169  and  170),  so  as  to  admit  of 
two  tubes,  the  smaller  for  the  ingress  of  air 
passing  nearly  to  the  bottom  of  the  bottle, 
while  the  larger,  which  is  bent  to  be  applied 
to  the  mouth,  may  have  its  origin  just  below 
the  bottom  of  the  cork.  A  little  cork  may 
be  put  into  the  top  of  the  small  tube  when 
not  in  use.  In  replenishing  the  inhaler, 
before  each  operation,  the  cork  is  removed. 
^-  The  tube  may  be  bent  by  softening  it  over 
the  flame  of  an  alcohol  lamp  or  gas  fur- 
nace, and  holding  it  in  such  a  position  that 
its  own  weight  will  cause  it  to  bend  gradually  and  uniformly  to  the 
required  curve. 

Another  style  of  inhaler  that  is  now  extensively  used  consists  of  two 
small  bottles,  one  containing  muriatic  acid,  and  the  other  ammonia,  or 
not  unfrequently  a  compound  of  tar.  Tubes  lead  from  each  of  these 
to  a  larger  bottle  containing  some  water.  By  suction  through  the  in- 
haling tube  inserted  in  the  larger  bottle  the  vapor  from  the  two  smaller 
bottles  are  united. 

Of  late  years  the  medical  profession  have  employed  the  instrument 
now  so  well  known  as  the  atomizer  for  treating  the  throat  and  posterior 
nares  with  various  remedies,  which  are  made  into  solutions,  placed  in 
the  bottle  of  the  atomizer,  and  the  current  of  air  being  driven  across 
the  aperture  of  the  tube  leading  from  the  bottle  diffuses  the  liquid  in  the 
form  of  a  fine  spray,  which  reaches  the  parts  towards  which  the  tube  is 
directed  more  effectually  than  when  applied  with  a  brush,  and  this  with 
much  less  annoyance  to  the  patient. 


Inhaler. 


DobeWs  Solution. 

Under  this  name  the  following  preparation  has  been  much  employed 
in  nasal  catarrh  with  advantage  : 


Take  of  Acicli  carbolici 

Sodii  bicavbonatis, 
Sortii  boratis,  aa 
Water 


3iss. 

5ij. 
Oij. 


Mix  thoroughly  and  filter. 
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Boulton's  Solution,  or  Solution  of  Carbolate  of  Iodine, 
Is  made  as  follows : 

R.    Tinct.  iodini  coinp ttlxIv. 

Acidi  carboHci  cryst.  (fuse) i\vj. 

Glycerini  ..........  ,^viij, 

Aquse  ..........  ,5V. 

Mix. 

This  has  been  used  in  inhalations,  in  gargles,  injections  for  the  ear, 
and  in  cases  of  hemorrhoids. 

Vapoees.    (Vapors.    Inhalations.) 
This  is  a  new  class  of  preparations  of  the  British  Pharmacopoeia. 

Vapor  Acidi  Hydrocyanici.     {^Inhalation  of  Hydrocyanic  Acid.) 

Take  of  Diluted  hydrocyanic  acid         .         .         .     10  to  15  minims. 
Water  (cold)     . 1  fluidrachm. 

Mix  in  a  suitable  apparatus,  and  let  the  vapor  that  arises  be  inhaled. 

Vapor  Chlori.     {Inhalation  of  Chlorine.) 

Take  of  Chlorinated  lime 2  ounces. 

Water,  (cold) A  sufficiency. 

Put  the  powder  into  a  suitable  apparatus,  moisten  it  with  the  water, 
and  let  the  vapor  that  arises  be  inhaled. 

Vapor  Conince.     {Inhalation  of  Conine.) 

Take  of  Extract  of  hemlock  ....        60  grains. 

Solution  of  potash  .....  1  fluidrachm. 

Distilled  water  .....         10  fluidrachms. 

Mix.  Put  20  minims  of  the  mixture  on  a  sponge,  in  a  suitable 
apparatus,  so  that  the  vapor  of  hot  water  passing  over  it  may  be  inhaled. 
The  solution  of  potash  is  added  to  free  the  conine  present  in  the  extract. 
A  strong  mouse-like  odor  being  emitted  is  evidence  of  the  genuineness 
of  the  vapor. 

Vapor  Creasoti.     (Inhalation  of  Creasote.) 

Take  of  Creasote 12  minims. 

Boiling  water 8  fluidounces. 

Mix  the  creasote  and  water  in  an  apparatus  so  arranged  that  air  may 
be  made  to  pass  through  the  solution  and  may  afterwards  be  inhaled. 

Vapor  lodi.     [Inhalation  of  Iodine.) 

Take  of  Tincture  of  iodine 1  fluidrachm. 

Water  .......         1  fluidounce. 

Mix  in  a  suitable  apparatus,  and,  having  applied  a  gentle  heat,  let  the 
vapor  that  arises  be  inhaled. 
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Fumigations. 

In  various  affections  it  is  desirable  to  have  the  medicines  act  on  the 
skin  in  the  form  of  vapor  or  gas.  For  such  fumigations,  sulphuretted 
hydrogen  is  generated  by  decomposing  sulphuret  of  potassium  or  calcium 
with  muriatic  or  nitric  acid ;  nitrous  fumes  by  nitrate  of  potassium,  or 
of  sodium  and  sulphuric  acid ;  chlorine  from  chlorinated  lime  by  muri- 
atic acid,  or  by  adding  to  a  mixture  of  3  parts  of  chloride  of  sodium 
and  1  of  black  oxide  of  manganese  2  parts  of  sulphuric  acid.  These 
are  chiefly  used  for  skin  diseases,  and  as  antiseptics  and  disinfectants. 

Alcoholic  fumigations  are  made  by  setting  fire  to  f  an  ounce  or  an 
ounce  of  alcohol  in  an  ordinary  plate ;  acetic  fumigations,  by  gradually 
adding  vinegar  to  a  hot  brick ;  ammoniacal  fumigations,  by  throwing 
carbonate  of  ammonium  upon  a  hot  brick,  or  adding  spirits  of  hartshorn 
to  boiling  hot  water ;  such  fumigations  are  generally  applied  in  rheu- 
matic and  similar  affections. 

Fumigations  are  applied  either  to  a  part  or  to  the  whole  body ;  the 
simplest  mode  of  doing  it  is  to  envelop  the  patient  in  a  blanket,  while 
sitting  upon  a  cane-seat  chair,  and  then  prepare  them  under  the  chair  in 
the  proper  manner.  The  fumes  or  vapors  are  then  allowed  to  reach  the 
affected  part  of  the  body.  The  head  is  not  subjected  to  this  treatment 
unless  in  the  case  of  vapor  baths  designed  also  to  reach  the  lungs. 

Disinfectants. 

Aromatic  fumigations  are  much  employed  for  correcting  the  bad  odor 
of  sick  rooms ;  aromatic  resins,  balsams,  and  roasted  coffee  are  used  for 
this  purpose. 

In  the  chapter  on  Perfumery  and  Toilet  Artides  some  preparations 
adapted  to  this  use  are  referred  to.  Disinfectants  which  operate  on 
chemical  principles,  are,  however,  much  more  effectual. 

Prof.  R.  E.  Rogers  has  directed  for  some  of  the  hospitals  a  mixture 
of  lime  and  sulphate  of  iron  in  such  proportion  that  the  protoxide  of 
iron  is  rapidly  reduced  on  exposure  to  the  air,  and  by  its  disposition  to 
pass  rapidly  into  sesquioxide  readily  decomposes  effete  matters  with  which 
it  comes  in  contact,  rendering  them  innoxious.  Under  the  heads  of 
Chlorine  and  Bromine,  m  Part  III.,  some  of  these  chemical  disinfectants 
are  described. 

M.  Agata,  of  London,  has  patented  a  process  for  calcining  common 
cockle  and  other  shells  found  on  the  sea-shore  until  they  are  friable  and 
readily  powdered  ;  this  powder  he  mixes  with  half  the  quantity  of  sul- 
phate of  iron,  thus  producing  an  inodorous  powder  resembling  ochre, 
which  is  designed  to  be  mixed  in  the  proportion  of  1  part  to  100  with 
any  feculent  matter  which  it  is  designed  to  deodorize.  When  used  for 
urine  2  per  cent,  of  common  tar  is  to  be  added. 

Dr-.  Grace  Calvert  has  recently  called  attention  to  the  immense  utility 
of  carbolic  acid  (coal  tar  creasote)  as  an  antiseptic ;  he  states  that  the 
addition  of  2  or  3  drops  of  this  acid  to  a  pint  of  freshly  made  urine 
will  preserve  it  from  any  marked  chemical  change  for  several  weeks. 
(See  Ozone,  p.  172.) 
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CHAPTER    V. 

ON  PERFUMERY  AND  TOILET  ARTICLES. 

AMONG  the  uses  to  which  the  products  of  distilliition  are  applied, 
those  connected  primarily  with  the  sense  of  smell  possess  an  interest 
and  importance,  es})ecially  to  the  pharmacist,  who  has,  from  the  earliest 
time,  been  called  ujjon  to  manufacture  and  sell  them,  which  jii.-tilics  the 
appropriation  of  a  portion  of  this  work  to  their  modes  of  preparation. 

Besides  the  use  of  fragrant  essences  for  the  mere  gratification  of  the 
sense  of  smell,  they  serve  a  good  purpose  in  headache,  and  as  grateful 
refrigerant  applications  in  dry  and  hot  conditions  of  the  skin. 

Although  some  of  the  finest  perfumes  are  derived  from  the  East 
Indies,  Ceylon,  Mexico,  and  Peru,  yet  we  owe  most  of  the  supplies  used 
in  the  perfumer's  art  to  the  extensive  flower  farms  of  Nice,  Grasse, 
Montpellier,  and  Cannes,  in  France,  and  owing  to  the  peculiar  fitness 
of  the  climate  of  those  provinces,  and  the  adaptation  of  the  French 
people  to  pursuits  requiring  delicate  perceptions  and*  refined  tastes,  the 
art  of  perfumery  has  attained  a  perfection  in  France  towards  which  most 
of  our  manufacturers  make  but  a  faint  approximation.  The  French 
recipes  call  for  so  many  ingredients  not  readily  obtained  in  this  countiy, 
and  altogether  derived  from  their  own  gardens  and  manufactories,  that 
they  require  considerable  modification  to  make  them  practicable  to  us. 
I  shall,  therefore,  confine  myself  to  inserting  a  few  tried  recipes  which 
constitute  a  prett}^  good  assortment  of  essences. 

Unlike  the  medicinal  preparations  spoken  of  throughout  the  other 
parts  of  this  work,  these  perfumes  allow  of  an  unlimited  choice  of  in- 
gredients, and  a  corresponding  variety  of  combinations  and  proportions, 
restricted  only  by  that  most  ca])ricious  of  all  standards — fastc. 

For  further  accounts  of  the  art  of  making  fragrant  essences  and  all 
other  perfumes,  see  the  admirable  work  on  the  subject  by  G.  W.  Septi- 
mus Piesse,  published  in  London,  and  republished  in  Philadelphia,  in 
1856  and  1863,  and  the  late  edition  by  Piesse  and  Lubin. 

Colognes. 

Eau  de  Cologne,  as  imported  from  Cologne  and  from  Paris,  is  a 
highly  rectified  spirituous  perfume  obtained  by  distillation  from  a 
variety  of  fragrant  plants.  Of  the  numerous  Farina  colognes  imported, 
all  are  highly  rectified  and  apparently  distilled  from  the  plants,  while, 
as  prepared  in  this  country,  cologne  water  is  almost  always  made  from 
essential  oils  dissolved  in  alcohol.  This  may  be  very  good,  if  the  oils 
are  fresh  and  combined  with  reference  to  their  relative  strength  and 
accord. 

In  the  U.  S.  Pharmaeopoeia  for  1880,  under  the  title  Spiritus  Odor- 
atus,  this  preparation  is  introduced. 
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Spiritus  Odoratus,  U.  S.  P.     {Perfumed  Spirit)     [Cologne  Water.) 

Oil  of  bergamot,  sixteen  parts 16 

Oil  of  lemon,  eight  parts 8 

Oil  of  rosemary,  eight  parts .         .         .         .         .         .         .         .8 

Oil  of  lavender  flowers,  four  parts 4 

Oil  of  orange  flowers,  four  parts 4 

Acetic  ether,  two  parts 2 

Water,  one  hundred  and  fifty-eight  parts     .....  158 
Alcohol,  eight  hundred  parts 800 


To  make  one  thousand  parts 1000 

Dissolve  the  oils  and  the  acetic  ether  in  the  alcohol,  and  add  the 
water.  Set  the  mixtnre  aside,  in  a  well-closed  bottle,  for  8  days,  then 
filter  through  paper,  in  a  well-covered  funnel. 


Best  Cologne  Water.     (No.  1.) 


Take  of  Oil  of  bergamot 
Oil  of  neroli     . 
Oil  of  jessamine 
Oil  of  garden  lavender 
Oil  of  cinnamon 
Benzoated  tincture 
Tincture  of  musk    . 
Deodorized  alcohol 
Rose  water 


f5ij. 
f3ij. 
fsss. 
f3ij. 
^• 

f^ss. 
Cong.  j. 
Oij. 


Mix,  and  allow  the  preparation  to  stand  a  long  time  before  filtering 
for  use. 

Common  Cologne  Water.     (No.  2.) 

Take  of  Oil  of  lavender     . 
Oil  of  rosemary    . 


Oil  of  lemon 
Oil  of  cinnamon 
Alcohol 


f^iss. 

f5ss. 

fsj- 

gtt.  XX, 

Cong.  j.     Mix. 


Much  cheaper  than  the  foregoing. 

Benzoated  Tincture  for  Colognes,  etc. 

Take  of  Ton  qua  beans     , 
Vanilla 

Nutmeg,  grated  . 
Mace  . 
Benzoic  acid 
Alcohol 


3ij. 
No.  j. 

3ij. 
gr.  X. 

Oj. 


Macerate  the  solid  ingredients,  in  coarse  powder,  in  the  alcohol  ad 
libitum,  and  filter. 


Toilet  Waters. — (Substitutes  for  Eau  de  Cologne.) 
Rose  Geranium. 


Take  of  Essential  oil  of  citronella  (India)    . 
Essential  oil  of  lemon  grass  (India) 
Essential  oil  of  bergamot 
Essential  oil  of  lavender  (French)  . 
Extract  of  jessamine  (from  pomade) 
Benzoated  tincture  . 
Alcohol  (95  per  cent,  deodorized)  . 


f^ss. 
f|ss. 
f5ij. 

Cong.  j. 
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Mix  and  reduce  with  water  which  has  previously  been  saturated  Avith 
oil  of  citronella  by  trituration,  after  the  manner  of  the  officinal  medi- 
cated waters,  as  long  as  it  can  be  done  without  precipitating  too  much 
of  the  essential  oils ;  let  it  stand  for  a  few  days  and  filter. 

Orange  Blossom. 

Take  of  Essential  oil  of  neroli  (petal  bigarade  No.  1)     .  f.3j. 

Essential  oil  of  orange  peel         ....  gtt.  xl. 

Essential  oil  of  rosemary  (from  flowers  onl}')    .  f^ss. 

Essential  oil  of  bergamot f.5j. 

Extract  of  orange  flowers  (from  pomade), 

Extract  of  jessamine  (from  pomade),  each        .  f3ij. 

Alcohol  (95  per  cent,  deodorized)       .        .        .  Oiv. 

Distilled  orange-flower  water    .        .        .        .  Oj,  or  q.  s. 

Mix,  and  proceed  as  before. 


Putcha  Pat.  .  (Patchouli/.) 

Take  of  Essential  oil  of  patchouly f^ij. 

Essential  oil  of  copaiva       .....  f^ss. 

Essential  oil  of  orange-peel  (bigarade)       .        .  ttlv. 

Essential  oil  of  valerian      .....  n\^ij. 

Essential  oil  of  rosemary  (from  flowers  only)    .  rr\^xv. 

Tincture  of  ginger 5iss. 

Benzoated  tincture      ......  fgss. 

Alcohol  (95  per  cent,  deodorized)       .         .         .  Cong.  j. 

Patchoul}^  water  (made  with  oil  of  patchouly, 
after  the  method  of  medicated  waters,  as  in 

rose  geranium) Oj,  or  q.  s. 


Rose. 

Take  of  Balsam  Peru       .... 
Essential  oil  of  bergamot  . 
Essential  oil  of  santal 
Essential  oil  of  neroli  (bigarade  petal,  No 
Essential  oil  of  rosemary  (flowers] 
Essential  oil  of  rose  (kisanlic)   . 
Essential  oil  of  citronella  (India) 
Extract  of  rose  (from  pomade) 
Alcohol  (95  per  cent,  deodorized) 
Rose  water  (distilled). 


1) 


TT^XXV. 

f3iij. 

T1\,xl. 

rt^xx. 

f.5iss. 

f3ij. 

foiss. 

fSij- 
Ovj. 

Oj. 


Add  the  last  after  the  mixed  oils  and  alcohol  have  stood  2  or  3  days, 
and  filter  the  whole. 


Lavender. 

Take  of  Essential  oil  of  lavender  (flowers) 
Essential  oil  of  lemon 
Essential  oil  of  lemon  thjaiie     . 
Essential  oil  of  orange-peel,  sivept 
Essential  oil  of  nutmeg 
Essential  oil  of  sage  . 
Tincture  of  musk 
Tincture  of  benzoin  . 
Sweet  spirit  of  nitre    . 
Alcohol  (95  per  cent,  deodorized) 
Lavender  water  (made  from  the  oil  and  water  J 

64 


f.3iss. 
f^iij. 
fgj. 

m. 

f5j. 

f5ss. 
f5vj. 

m- 

f.3ij- 

Cong.  ss. 
Oj. 
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Millefleur. 


Take  of  Balsam  Peru 

Oil  of  bergamot 
Oil  of  cloves 
Oil  of  neroli  {pet  gr.) 
Extract  of  musk 
Orange-flower  water 
Alcohol  (deodorized) 


Mix. 


Heliotrope. 


Take  of  Tincture  of  tonka 

Oil  of  bitter  almonds  . 

Oil  of  rose 

Mix. 

Frangipanni. 

Take  of  Essential  oil  of  rose  . 

Essential  oil  of  neroli  (bigarade) 
Essential  oil  of  melisse 
Essential  oil  of  bergamot  . 
Essential  oil  of  santal  wood 
Extract  of  vanilla 
Extract  of  magnolia  (from  pomade) 
Tincture  of  santal  wood  saturated, 
Alcohol,  aa  .... 

Sandal  water  from  oil 


fSiij. 

fSiij. 

fSvj. 

fSiij. 

Oiss,  or  q.  s, 

Ovj. 


n^x. 


Mix. 


Verbena  Water. 


Take  of  Oil  of  balm  melisse 
Deodorized  alcohol 
Water 


ti\,xx. 
n^x. 

TTtV. 

f3j. 
fSij. 

fgss. 

m- 

Cong.  ss. 

q.  s.  to  dilute. 


fSiij. 

Oij. 

Sufficient. 


Make  a  clear  solution. 

This  may  be  made  somewhat  stronger,  though  of  a  less  pure  verbena 
flavor,  by  the  addition  of  a  little  oil  of  lemon.  Oil  of  balm  melisse  is 
imported ;  its  smell  seems  identical  with  our  garden  lemon  trifolia. 

Lavender  Water.     {Simple  Spirit  of  Lavender.) 


Take  of  English  oil  of  garden  lavender . 
Deodorized  alcohol    .        .        . 


fSij. 
Oj. 


Make  a  solution. 

A  little  fresh  calamus  root  macerated  in  the  above  improves  it. 


Floi'ida  Water. 

Take  of  Oil  lavender. 

Oil  of  bergamot, 

Oil  of  lemon,  each 

Tincture  of  curcuma, 

Oil  of  neroli,  of  each 

Oil  of  melisse     .... 

Oil  of  rose 

Alcohol 

Mix. 


f^ij. 

gtt.  XXX. 
gtt.  X. 

Oij. 


VINEGARS. 


1011 


Essence  of  Patdiouly. 


Take  of  Oil  of  copaiva    . 
Oil  of  orange 
Oil  of  valerian    . 
Oil  of  rosemary 
Tincture  of  Tolu 
Alcohol,  ginger,  aa 


Mix. 


gtt.  XX. 

gtt.  iij. 

gtt.j. 

gtt.j. 

gtt.  XX. 

q.  8. 


Vinegars. 


Camphorated  Acetic  Acid. 

Take  of  Camphor J  ounce. 

Acetic  acid 62  fluidounces. 

Pulverize  the  camphor  by  means  of  a  few  drops  of  sph-its  of  wine, 
and  dissolve  it  in  the  acetic  acid.  Used  as  a  fumigative  in  fevers,  an 
embrocation  in  rheumatism,  and  a  refreshing  and  pungent  perfume. 

Aromatic  Vinegar. 

A  pungent  and  reviving  perfume,  formerly  esteemed  a  preventive  of 
contagion. 

Take  of  Acetic  acid,  very  strong, 
Camphor,  in  powder, 
Oil  of  cloves,  of  each        .        .        .A  sufficient  quantity. 

Mix  them,  and  secure  in  a  strong  and  well-stopj^ered  bottle. 


Hygienic  or  Preventive  Vinegar.     (Piesse.) 

A  toilet  preparation,  to  be  mixed  with  water  for  lavatory  purposes 
and  the  bath. 


Take  of  Brandy 

Oil  of  cloves     . 
Oil  of  lavender 
Oil  of  marjoram 
Gum  benzoin   . 


Macerate  together  for  a  few  hours,  then  add- 
Brown  vinegar  .... 

and  strain  or  filter,  if  requisite,  to  be  bright. 


1  pint. 
1  drachm. 

1      " 

1       '< 

1  ounce. 


2  pints, 


Vinaigre  de  Cologne. 


To  Eau  de  cologne 
add  Strong  acetic  acid 


1  pint. 
Joz. 


Filter  if  necessary. 

These  may  be  varied  by  substituting  any  other  perfume,  such  as 
orange-flower  or  verbena  water,  observing,  where  either  of  these  per- 
fumed vinegars  is  required  to  produce  opalescence  when  added  to  water, 
it  should  contain  myrrh,  benzoin,  or  Tolu. 
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Musk  Perfumes. 

Tincture  of  Mush. 

Take  of  Musk 5ij. 

Water Oss. 

Macerate  24  hours,  and  add — 

Solution  of  potassa,  U.  S.  P. f^ij. 

Macerate  24  hours,  and  add — 

Alcohol      .        .         . Oss. 

Let  it  stand  at  summer  temperatm-e  for  one  month,  and  decant. 

Tinctura  Moscki,  U.  S.  P. 

Musk,  ten  parts .  10 

Alcohol,  forty-five  parts 45 

Water,  forty-five  parts 45 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  musk  in  a  mortar  first  with  a  little  of  the  water,  until  a 
smooth  mixture  is  made,  and  then  with  the  remainder  of  the  water. 
Transfer  the  whole  to  a  bottle,  add  the  alcohol  and  macerate  for  7  days, 
occasionally  shaking  the  bottle.  Then  filter  through  paper,  adding 
through  the  filter  enough  diluted  alcohol  to  make  the  tincture  weigh 
100  parts. 

Extract  of  Mush.     (Piesse.) 

(For  mixing  with  other  perfumes.) 

Take  of  Grain  musk 2  ounces. 

Rectified  sjDirit  .......         1  gallon. 

After  standing  for  one  month  at  a  summer  temperature,  it  is  fit  to 
draw  off. 

Extrait  de  3Iusc.     (Piesse.) 

(Adapted  to  retailing  for  use  in  perfumery.) 

Take  of  Extract  of  musk  (as  above)  .         .         .         .      •  .         1  pint. 

Extract  of  ambergris     ......         J  pint. 

Extract  of  rose  (triple) i  pint. 

Mix  and  filter. 

The  chief  uses  of  musk  in  perfumery  are  due  to  its  persistent  character. 
Though  not  itself  desirable  as  a  perfume,  yet  mixed  in  small  proportion 
with  rose,  violet,  and  other  essences,  it  enables  them  to  give  to  the  hand- 
kerchief a  mixed  odor  which  is  retained  after  the  first  perfume  is  dissipated. 

Tooth  Preparations. 

A  few  only  of  these  are  here  given,  with  reference  to  meeting  the 
popular  demand  and  the  ordinary  requirements  of  the  dental  profession. 
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MarshaWs  or  Hudson's  Dentifrice. 

Take  of  Prepared  chalk 3  pounds  (com.). 

Powdered  myrrh, 

Powdered  orris  root,  each     ...  1  pound. 

Rose  pink 1  ounce. 

Thoroughly  powder  the  ingredients  and  mix  them  through  a  fine  sieve. 


Take  of  Recently-burnt  charcoal,  in  fine  powder,  six  parts       .        6 
Powdered  myrrh, 
Powdered  cinchona  bark  (pale),  each,  one  part    .        .        1 


Charcoal  Dentifrice. 

y-burn 
ed  myr 
ed  cine 

Mix  thoroughly. 

Charcoal  Tooth-paste. 

Take  of  Chlorate  of  potassa ^  drachm. 

Mint  water 1  fluidounce. 

Triturate  to  form  a  solution,  then  incorporate  with — 

Powdered  charcoal      .....        2  ounces. 
Honey 1  ounce. 

Cuttle-Fish  Powder,     (Piesse.) 

Take  of  Powdered  cuttle  fish J  pound. 

Precipitated  carbonate  of  lime         .         .        .  1       " 

Powdered  orris ?       " 

Oil  of  lemons 1  ounce. 

Oil  of  neroli i  drachm. 

Thoroughly  powder  and  mix. 

Mialhe's  Tooth  Powder. 

Take  of  Sugar  of  milk,  one  thousand  parts  ....         1000 
Lake,  ten  parts  ........  10 

Tannin,  fifteen  parts 15 

Oil  of  mint. 
Oil  of  anise, 
Oil  of  neroli,  of  each         .        .   Sufficient  to  flavor  to  taste. 

Rub  w^ell  the  tannin  and  lake  together,  and  gradually  add  the  sugar 
of  milk,  previously  powdered  and  sifted,  and  lastly  the  essential  oils. 

A  Superior  Mouth  Wash. 

Take  of  Old  white  castile  soap 3ij- 

Alcohol loiij- 

Honey Sj-. 

Perfume,  as  below foi'^''- 

Dissolve  the  soap  in  the  alcohol,  and  add  the  honey  and  perfume. 

For  Coloring  Tooth  Poioders. 
The  following  is  recommended  very  highly  : 

Carmine,  No.  40 5]- 

Aqua  ammonia .         fgj. 

Water fgij- 
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Rub  the  carmine  to  a  powder  in  a  mortar,  and  add  little  by  little  aqua 
ammonia,  till  a  smooth  mixture  is  obtained,  and  finally  add  the  water. 
This  is  used  to  color  the  prepared  chalk,  which  is  the  general  basis  of 
the  best  tooth  powders,  to  any  shade  that  is  desired.  It  must  be  remem- 
bered that  the  color  is  much  darker  while  the  powder  is  moist ;  after 
the  whole  of  the  chalk  has  been  colored  it  should  be  spread  out  to  dry. 

Perfum.e  for  adding  to  Mouth  Washes. 

Take  of  Asarum  Canadense ^ss. 

Orris  root §ss. 

Strong  alcohol f^viij. 

Make  a  tincture  and  add — 

Tincture  of  musk f3j. 

Essence  of  millefleurs f^ss. 

Essence  of  patchouly gtt.  xx. 

Violet  Mouth  Wash.     (Piesse.) 

Take  of  Tincture  of  orris i  pint. 

Esprit  de  rose j     " 

Spirit i     " 

Oil  of  bitter  almonds 5  drops. 

Mix. 

Botanic  Styptic.     (Piesse.) 

Take  of  Rectified  spirit .1  quart. 

Rhatany, 

Myrrh, 

Cloves,  of  each 2  ounces. 

Macerate  14  days  and  strain. 

Sachet  Powdees  and  Fumigators. 

The  great  popularity  of  this  class  of  perfumes  consists  in  their  per- 
sistent odors,  and  their  perfect  adaptation  in  envelopes  or  scent-bags  to 
diifusing  an  agreeable  perfume  in  drawers,  glove-boxes,  etc.,  without 
soiling  the  purest  white  materials. 

The  following  formulas,  modified  from  those  of  Piesse,  I  have  found 
enthely  satisfactory : — 

Sachet  a  la  Frangipanni. 

Take  of  Orris-root  powder 3  pounds. 

Vetivert  powder \  pound. 

Santal-wood  powder i       " 

Oil  of  neroli. 
Oil  of  rose, 

Oil  of  santal,  each 1  drachm.. 

Grain  m.usk 1        " 

Mix  well. 


p 
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Sachet  a  la  Marechale. 


of  Powder  of  santal  wood 

.     I  lb. 

Powder  of  ori'is  root 

.     i  lb. 

Powder  of  rose  leaves  . 

.         .         .     \  lb. 

Powder  of  cloves  .... 

.     2oz. 

Powder  of  cassia  .... 

.         .        .     lib. 

Grain  musk 

.    ^  drachm 

Mix. 


Millefleur  Sachet. 


Take  of  Lavender  flowers,  ground, 
Orris  root,  ground, 
Rose  leaves,  ground,  each  . 
Benzoin, 
Cloves,  ground, 
Tonqua,  ground, 
Vanilla,  ground, 
Santal,  ground,  each  . 
Cinnamon, 
Allspice,  each 
Musk,  grain 


lib. 


ilb. 


Mix  well  together. 


Heliotrope  Sachet. 


Mix  well  by  sifting  in  a  coarse  sieve. 


2  ounces. 
2  drachms. 


Take  of  Powdered  orris          .... 

.    2  lbs. 

Rose  leaves,  ground .... 

.    lib. 

Tonqua  beans,  ground 

.        .        .    l-lb. 

Vanilla  beans,  ground 

.        .        .    ilb. 

Grain  musk 

.    i  oz. 

Oil  bitter  almonds     .... 

T'_ n   ^.       ^•c-          •             _• 

.    5  drops 

Fumigating  Powder, 


Take  of  Frankincense, 
Benzoin, 
Amber,  of  each 
Lavender  flowers 

Mix. 


3  parts. 
1  part. 


This  is  designed  to  be  ignited  upon  coals,  a  stove,  or  hot  iron,  to 
diffuse  an  agreeable  aroma  in  an  apartment,  and  incidentally  to  destroy 
noxious  effluvia. 


Dr.  Paris'  Fumigating  Pastilles. 


Take  of  Benzoin, 

Cascarilla,  each 
Myrrh 

Powdered  charcoal 
Oil  of  nutmegs. 
Oil  of  cloves,  each 
Nitre  . 


ilb. 
li  oz. 

f  oz. 
2  oz. 


The  benzoin,  cascarilla,  and  myrrh  are  to  be  separately  powdered, 
and  mixed  on  a  sieve  with  the  charcoal;  the  nitre  is  then  to  be  dissolved 
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in  a  mucilage  of  tragacanth,  with  which  the  whole  is  to  be  made  into  a 
paste  and  divided  with  a  pastille  mould,  Fig.  239,  and  gradually  dried. 


Fig.  239. 


Pastille  mould. 


The  mode  of  using  the  pastille  mould  will  be  sufficiently  obvious ; 
the  mass,  rolled  into  cylinders  of  appropriate  size,  is  pressed  between 
the  brass  cutting  surfaces  and  completely  divided  into  24  cones  of  the 
required  shape. 

The  mode  of  using  pastilles  is  to  place  a  piece  of  glazed  paper  over  a 
glass  of  water,  and  to  stand  the  pastille  upon  it  when  igniting  it.  As 
soon  as  it  is  sufficiently  consumed  it  will  burn  a  hole  through  the  paper 
and  be  extinguished  by  falling  into  the  water.  Sometimes  serious  injury 
is  done  to  mantles  and  articles  of  furniture  by  carelessly  overlooking  the 
intense  heat  produced  by  the  combustion  of  these  little  fumigateu7's. 


Hair  Preparations. 
Rosemary  Hair  Wash. 

(To  be  used  after  oils  have  been  habitually  applied.) 

Take  of  Distilled  water  of  rosemary 1  gallon. 

Rectified  spirit ^-  pint. 

Pearlash 1  ounce. 

Dissolve  the  pearlash  in  the  mixed  alcohol  and  water. 


Essence  or  Spirit  of  Mustard. 


Take  of  Black  mustard 
Water     . 
Alcohol  . 


2  parts. 
4      " 
1  part. 


Macerate  and  distil  1  part  of  spirit. 

To  be  added  to  hair  washes  to  supply  sulphur  to  the  hair  and  stimu- 
late its  growth. 


Perfumed  Hair  Oil. 


fSx. 
fSiJ. 
fSij. 


Take  of  Castor  oil 

Very  strong  alcohol        ..... 

Ess.  of  jessamine 

Mix. 

Any  other  essential  oil  may  be  substituted  for  the  essence  of  jessa- 
mine, and  we  usually  label  the  vials  according  to  their  perfume,  and 
color  the  rose  oil  red. 
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Hair  Restorative. 


Take  of  Castor  oil 
Alcohol    . 

Dissolve,  then  add — 


Mix. 


f.5xxvj. 


Tinct.  of  cantharides  (made  with  strong  alcohol)     f.^j. 
Ess.  of  jessamine  (or  other  perfume)     .        .  f]$is.s. 


This  preparation  has  the  property  of  rendering  the  hair  soft  and 
glossy,  at  the  same  time  that,  by  its  tonic  and  stimulant  pro])ertios,  it 
tends  to  arrest  its  premature  decay.  To  accomplish  this  it  should  be 
rubbed  thoroughly  into  the  roots  at  least  once  a  day. 


llodified  Formula.     (Highly  esteemed  by  some.) 


Take  of  Castor  oil 

Water  of  ammonia 
Tinct.  of  cantharides 
Cologne  . 
Water     . 


51SS. 

f^j. 

f^iv. 

q.  s.  ft.  f5X. 


Mix  according  to  art. 


Marrow  Pomatum.     (Piesse.) 

Take  of  Purified  lard 4  pounds. 

Suet 2        " 

Oil  of  lemon 1  ounce. 

Oil  of  bergamot     .         .         .         .         .         .         •  ?      " 

Oil  of  cloves 3  drachms. 

Melt  the  greases,  then  beat  them  up  with  a  whisk  or  wooden  spatula 
for  half  an  hour  or  more,  to  make  the  mass  white  and  spongy ;  j)ei*fume 
with  the  oils. 


Philieome 
Take  of  White  wax     . 
Almond  oil     . 
Oil  of  bergamot 
Oil  of  lemon  . 
Oil  of  lavender 
Oil  of  cloves  . 


(Piesse.) 


5  ounces. 
2  pounds. 

1  ounce. 

1  << 

•r 

2  drachms. 
1  drachm. 


Melt  the  wax  and  oil,  stir  as  the  mixture  cools,  and  add  the  perfume. 

Twiggs^  Hair  Dye. 
An  excellent  application  to  the  hair,  Avhich  is  also  a  remedy  for  skin 


diseases,  blemishes  of  the  complexion,  etc. 

Take  of  Precipitated  sulphur, 

Acetate  of  lead,  of  each 
Rose  water 


3j. 
f.^iv, 


Triturate  together  in  a  mortar.  This  is  not  an  instantaneous  dye,  but 
should  be  applied  twice  a  day  till  it  gradually  restores  the  color  to  its 
natural  shade.  The  addition  of  ^  an  ounce  of  glycerin  will  take  from 
it  a  drying  property  which  is  undesirable. 
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Bandoline. 

Take  of  Gum  tragacanth  (choice) 6  ounces. 

Rose  water 1  gallon. 

Otto  of  rose J  ounce. 

Steep  the  gum  in  the  water,  agitating  from  time  to  time  as  it  SM^ells 
into  a  gelatinous  mass;  then  carefully  press  through  a  coarse,  clean 
linen  cloth,  and  incorporate  the  otto  of  rose  thoroughly  through  the 
soft  mass. 


CHAPTER   VI. 

ON  DISPENSING  AND  COMPOUNDING  PRESCRIPTIONS. 

ALL  the  processes  described  in  the  previous  practical  parts  of  this 
work  are  subservient  to  the  important  operations  of  supplying  or 
administering  remedial  agents  to  the  public,  called  dispensing,  and  the 
art  of  compounding  extemporaneous  prescriptions  of  physicians. 

The  formulas  given  in  the  last  chapter  have  been  introduced  mainly 
with  a  view  to  acquainting  the  physician  and  pharmacist  with  the  best 
forms  for  combining  the  leading  remedies ;  the  act  of  compounding  these 
is  a  difficult  branch  of  knowledge,  only  acquired  by  an  habitual  training 
of  the  faculties  of  observation  and  reflection,  and  the  attainment  of  a 
certain  manual  dexterity  and  expertness  of  manipulation,  of  more  or 
less  importance  in  every  practical  pursuit,  and  indispensable  in  this. 

The  ordinary  process  of  handing  out  medicines  to  the  applicants  over 
the  counter  involves  responsibilities  connected  with  no  other  branch  of 
the  trade,  and  calls  for  the  exercise  of  constant  vigilance  to  guard  against 
the  least  thoughtlessness  or  inattention,  and  to  fortify  the  mind  against 
the  many  distracting  influences  constantly  present  in  a  place  of  business. 
To  these  must  be  added  occasional  vexatious  evidences  of  ignorance  or 
carelessness  on  the  part  of  physicians,  to  overcome  which,  the  pharma- 
cist must  tax  the  utmost  resom-ces  of  his  art,  while  many  evidences  of 
ignorance,  prejudice,  and  perversity  on  the  part  of  his  customers  and 
his  rivals  in  business,  call  for  all  his  patience,  self-control,  and  consci- 
entiousness. It  is  thus  apparent  that  the  subject  of  this  chapter  con- 
stitutes the  most  difficult  practical  branch  of  pharmacy,  for,  in  addition 
to  the  variety  and  extent  of  knowledge  required  for  the  performance  of 
the  various  duties  involved  in  it,  a  salesman  and  dispenser  of  medicine 
must  possess  rare  personal  qualities  to  render  him  popular  and  successful 
in  his  calling. 

Neatness,  agility,  and  readiness  of  manner,  combined  with  uniform 
watchfulness  and  care  in  all  the  important  manipulations  required  of 
him,  will  inspire  confidence  and  secure  patronage ;  while  slothfulness, 
negligence,  and  indifference  to  what  may  seem  petty  details,  will  inva- 
riably inure  to  the  disadvantage  of  the  possessor.  As  the  art  of  dis- 
pensing can  only  be  acquired  by  practical  experience  at  the  counter,  its 
numerous  and  varied  details  cannot  be  taught  by  books.    Authors,  when 
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treating  of  this  .sul)ject  in  a  truly  useful  way,  can  at  host  only  lay  down 
general  rules  and  set  forth  leading  principles  in  regard  to  what  must 
become  the  subject  of  daily  experience. 

In  the  hints  here  offered,  1  have  chiefly  in  view  the  country  practi- 
tioner, whose  necessities  compel  him  to  undertake  the  business  of  dis- 
pensing and  compounding,  and  the  student  of  medicine  and  jjharmacy, 
who  would  seek  to  obtain  from  books  the  leading  topics  on  Avhich  to 
found  his  practical  and  experimental  studies. 

The  Furniture  of  the  Physician's  Dispensing  Office. 

In  the  first  preliminary  chapter,  most  of  the  forms  of  apparatus 
required  by  the  country  practitioner  in  dispensing  were  descriljed  and 
fully  illustrated,  and  in  the  succeeding  parts  of  the  ^york,  many  useful 
implements,  chiefly  employed  in  manufacturing  processes,  haye  been 
introduced  in  connection  with  theu"  uses  and  modes  of  construction ;  a 
few  will  be  illustrated  along  with  the  manipulations  yet  to  be  treated 
upon.  It  will  be  observed  that  many  of  these  forms  of  ap])aratus  are 
by  no  means  indispensable,  and  that  all  the  processes  described  through- 
out the  work  can  be  performed  with  but  few  and  cheap  implements. 

The  dispensing  office  should  have  a  counter  of  size  proportioned  to 
its  anticijDated  use,  with  a  closet  in  it  and  a  few  drawers ;  it  should  be 
placed  very  near  to  the  bottles  containing  the  medicines.  The  physician 
will  require  no  more  than  a  table  of  perhaps  6  or  8  feet  long,  unless  his 
dispensing  business  exceeds  the  requirements  of  his  own  medical  and 
surgical  practice,  but  this  should  be  made  of  about  3  feet  in  height,  solid, 
and  with  a  heavy  top  of  hard  wood,  or  otherwise  covered  with  oil-cloth. 

The  counter  should  contain  a  pair  of  large  scales  and  the  prescription 
scales  and  case,  which,  however,  should  be  so  placed  as  not  to  be  jarred 
by  the  contusion  of  substances  with  the  pestle  and  mortar,  and  may  very 
appropriately  be  placed  on  an  adjacent  shelf  or  table  appropriated  exclu- 
sively to  them,  and  quite  within  reach  in  manipulating  at  the  counter. 

A  closet  or  shelves  under  the  counter  may  be  appropriated  to  mortars 
and  pestles,  funnel,  etc. ;  one  shallow  drawer  wdth  divisions  should  be 
appropriated  to  papers,  cut  for  dispensing,  as  below  described ;  another 
to  labels,  pill-boxes,  powder-boxes,  corks,  scissors,  etc.,  each  in  a  separate 
apartment ;  another  may  contain  the  pill  machine  and  tile,  the  spatulas, 
and  plaster  iron ;  a  place  must  be  approj^riated  to  a  towel,  and  a  tank, 
or,  preferably,  a  hydrant  wdth  a  sink  should  be  near  at  hand ;  a  few  deep 
drawers  will  be  found  useful  for  containing  the  drugs  bought  in  pack- 
ages, and  for  which  no  bottles  are  provided. 

On  the  top  of  the  countei-,  the  cork  presser,  the  twine  reel,  and  the 
alcohol  lamp  and  graduated  measure,  may  be  appropriate  ornaments. 
If  practicable  to  have  another  counter  for  small  manufactm'ing  opera- 
tions, it  would  be  well  to  avoid  cumbering  the  dispensing  counter  with 
a  gas  furnace,  but  otherwise  the  arrangements  described  in  Part  11. 
will  be  convenient ;  gas  may  be  led  by  a  flexible  tube  from  the  pendant 
or  side-light  nearest  at  hand,  and  wnll  be  very  convenient  for  heating 
purposes.  It  is  well  to  have  immediately  under  the  top  of  the  dispens- 
ing counter  two  slides,  on  which  most  of  the  manipulations  are  per- 
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formed ;  one  of  these  should  be  kept  exclusively  for  powders,  and  the 
other  used  indiscriminatelj,  to  save  the  top  from  being  soiled. 

The  stock  of  medicines  should  be  arranged  in  a  case,  or  on  shelves, 
within  a  few  feet  of  the  counter.  In  the  Appendix  will  be  found  the 
dimensions  necessary  for  the  outfits  there  published.  The  shelves 
should  be  somewhat  more  extended  than  the  actual  dimensions  required 
at  first,  to  allow  for  additions  from  time  to  time,  and  care  should  be 
taken  in  making  these  additions  to  have  the  glassware  correspond  with 
the  original  stock.  In  the  first  preliminary  chapter,  the  whole  subject 
of  glassware  and  tin  boxes  is  fully  considered. 

The  books  of  reference,  which  should  be  ample — and  if  the  propri- 
etor himself,  and  those  under  his  instructions,  would  keep  pace  with  the 
advance  of  the  times,  should  include  the  American  Journal  of  Phar- 
maoy,  American  Dntggisfs  Circular,  Chemist  and  Druggist,  and  New 
RemedieSy  bound  from  year  to  year — should  be  in  a  neighboring  case ; 
this  might  be  advantageously  arranged  to  contain  also  a  skeleton,  and 
the  surgical,  dental,  and  obstetric  instruments,  bandages,  splints,  etc. 
The  bougies  and  catheters  should  be  in  a  tin  case,  so  also  the  adhesive 
plaster,  blistering  tissue,  gum-elastic  bougies,  nipple  shields,  etc. 

It  is  to  be  regretted  that  the  proper  arrangement  and  garnishing  of 
the  dispensing  office  should  be  generally  considered  of  so  little  impor- 
tance by  practitioners  at  the  commencement  of  their  career ;  it  is  apt  to 
have  more  effect  upon  the  future  success  of  the  physician  than  he  can 
appreciate  in  advance. 

There  is  a  difference  of  sentiment  and  a  varying  practice  in  regard  to 
compounding  prescriptions,  behind  a  case  or  screen,  or  in  full  view  of 
customers;  the  practice  has  gained  ground  of  latter  years  of  conducting 
all  the  operations  of  compounding  at  a  screened  counter,  and  holding 
intercourse  with  the  customers  only  at  the  time  of  receiving  the  pre- 
scription and  handing  out  the  preparation.  Although  it  has  been 
observed  that  where  this  is  tlie  practice  there  is  often  less  care  bestowed 
upon  the  cleanliness  and  nicety  of  the  operation,  than  where  the  whole 
is  subjected  to  the  scrutiny  of  a  customer,  who,  though  ]3erhaps  no  j)har- 
macist,  may  be  a  critical  observer  of  the  neatness  and  expertness  of  manip- 
ulations ;  yet  this  should  not  permit  the  proprietor  of  any  pharmaceu- 
tical establishment  from  taking  this  very  important  method  of  prevent- 
ing this  most  common  cause  of  accident,  conversation  while  engaged  in 
compounding  remedies.  Too  much  care  can  hardly  be  bestow^ed  upon 
the  accuracy  of  the  weighings  and  the  completeness  of  the  admixture 
of  the  ingredients  prescribed,  and  the  circumstances  attending  their 
being  compounded  and  dispensed  should  all  be  calculated  to  carry  out 
the  instructions  of  the  physician  and  to  win  the  confidence  of  the  patient 
and  his  friends. 

The  comity  that  should  ever  exist  between  man  and  man  in  all  honor- 
able relations  of  life  and  business  have  a  double  force  when  we  consider 
the  relations  which  the  physician  and  pharmacist  each  sustain  to  the 
patients  who  are  advised  by  the  one  and  supplied  by  the  other  with 
their  medicines.  The  risk  of  injury  through  error,  that  every  one  is 
liable  to,  is  greatly  diminished  when  educated  and  careful  pharmacists 
are  entrusted  with  the  prescriptions. 
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The  precautions  which  arc  (jbserved  to  prevent  error,  the  fact  that  the 
prescription  is  read  by  one  whose  mind  is  not  preoccupied  with  the  sub- 
ject of  thinking  out  remedies  for  the  particular  condition  of  tlic  {)atient, 
all  serve  as  safeguards  against  any  errors,  and  it  is  to  tlie  advantage  of 
botli  physician  and  patient  that  the  prescription  should  be  dispensed  by 
the  educated  pharmacist ;  and  as  this  is  acknowledged  by  the  ablest  of 
the  medical  profession,  it  is  but  just  that  the  same  courtesy  that  the 
pharmacist  is  bound  to  show  to  the  physician  should  be  reciprocated  by 
the  jihysician  in  any  case  where  his  influence  can  protect  tlie  pharmacist 
from  imputation  of  error  or  unjust  censure. 

The  pharmacist's  first  duty  is  to  satisfy  himself  about  the  intention 
of  the  prescriber,  and  when  this  is  doubtful  to  ascertain  it  in  such  a 
maimer  as  to  excite  no  suspicion  in  the  mind  of  either  the  patient  or 
the  messenger  bearing  the  prescription. 

Dispensing. 

The  peculiar  qualities  and  great  variety  of  the  drugs  and  prepara- 
tions called  for  by  his  customers  require  of  the  dispenser  of  medicines 
considerable  experience  and  aptness  to  understand  the  numerous  inqui- 
ries, besides  a  retentive  memory  to  recall  the  localities  of  the  different, 
and  sometimes  rare,  articles  in  his  shop,  with  their  cost  and  selling 
price. 

This  difficulty  is  increased  by  the  fact  that  ignorant  people  and  chil- 
dren often  apply  to  him  for  medicines,  the  names  of  which  are  only 
imperfectly  known  to  them,  and  he  is  compelled  to  form  a  notion  of 
their  requirements  after  a  series  of  questions,  which  may  or  may  not  be 
skilfully  put  and  cheerfully  answered. 

Every  dispenser  of  medicines,  and  especially  every  young  man  who 
has  yet  to  win  a  reputation,  should  cultivate  habits  of  politeness  and 
deference,  even  to  the  poor  and  ignorant,  and  to  aid  him  in  this  let 
him  remember  how  little  opportunity  the  public  generally  have  had 
to  acquaint  themselves  with  drugs,  which  were  for  so  many  centuries 
w^rappecl  in  an  obscure  nomenclature,  and  considered  as  falling  within 
the  special  province  of  a  single  profession,  priding  themselves  uj)on  the 
secrecy  and  even  mystery  of  their  craft.  This  reflection  should  also 
induce  the  pharmacist  to  seek  occasions  in  the  course  of  his  daily  con- 
tact with  the  public  to  interest  inquiring  minds  in  the  commercial, 
botanical,  and  chemical  history  of  the  articles  he  dispenses,  and  to  ex- 
plain their  uses,  and  even  in  conversation  with  the  least  intelligent  to 
remove  the  rough  edge  of  their  ignorance,  by  w^ell-directed  remarks  and 
explanations.  This  course  is  not  only  useful  to  the  customer,  but  serves 
to  interest  and  improve  the  dispenser,  and  to  raise  him  in  the  esteem  of 
those,  the  meanest  of  Avhom  may  have  it  in  theu'  power  to  add  to  or 
detract  from  his  reputation  and  his  business. 

One  of  the  most  common  annoyances  to  the'  apothecary  arises  from 
the  idea,  which  not  unfrequently  finds  expression,  that  he  is  charging  an 
undue  profit  upon  his  articles ;  this  is  a  natural  conclusion  in  the  mind 
of  the  purchaser  of  drugs  from  their  wide  difference  between  the  rela- 
tive prices  charged  for  small  and  larger  quantities.     ]\Iany  answers  to 
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comments  on  his  prices  will  suggest  themselves  to  the  ingenious  sales- 
man, but  to  make  these  conclusive,  he  must  show  by  the  precision 
and  judgment  with  which  he  conducts  his  business,  and  by  the  neat- 
ness and  exactness  which  he  brings  to  bear  upon  every  little  package  he 
sends  out,  that  he  regards  his  vocation  not  as  a  common  trade,  merely 
to  buy  and  sell  and  get  gain,  but  that  as  a  man  of  science  and  a  care- 
ful conservator  of  the  interests  of  his  customer,  as  well  as  his  own,  he 
amply  earns  all  the  pecuniary  advantages  which  his  business  is  supposed 
to  bring. 

Dispensing  of  Solids. 

The  business  of  dispensing  involves  the  manipulation  of  weighing, 
measm-iug,  wrapping,  and  labelling.  These  require  little  description  or 
comment  here.  The  usual  practice  with  pharmacists  is  to  weigh  all  solid 
articles  upon  the  papei'  in  which  they  are  to  be  wrapjDed,  and  where  great 
nicety  is  required,  as  in  the  case  of  very  costly  articles,  to  balance  the 
paper  with  a  piece  of  like  size  upon  the  opjjosite  dish  of  the  scales. 
Avoirdupois  weights  are  used  in  all  ordinary  dispensing  operations. 
Some  liquids,  which  would  soil  a  graduated  measm'e,  such  as  copaiva, 
Venice  tm'pentine,  Canada  balsam,  and  the  fixed  oils,  are  usually  weighed 
in  the  vessel  in  which  they  are  to  be  dispensed ;  this  may  be  a  bottle,  gal- 
lipot, ointment  box,  tumbler,  or  otlier  convenient  vessel  with  a  wide 
mouth ;  in  other  cases,  the  quantity  is  conveniently  determined  by  the 
size  of  the  vial,  the  retail  prices  of  liquids  being  usually  graduated 
according  to  theu"  liquid  measure. 

Folding  and  Dispensing  of  Poicders. — The  first  operation  taught 
students  in  the  school  of  practical  pharmacy  is  this.  There  are  thou- 
sands who  have  felt  the  want  of  such  instruction  all  their  lives. 

The  paper  usually  purchased  for  folding  packages  of  medicine  is  called 
"  druggists'  white  wrapping-paper."  Its  size  is  called  double  medium, 
each  sheet  being  about  38x24i^  inches.  This  sheet  cut  into  2  sheets 
24|^Xl9  =  the  medium  size.  The  thickness  of  the  paper  is  quite  im- 
portant ;  a  flimsy  paper  renders  it  almost  impossible  to  make  neat  pack- 
ages, and  as  the  thickness  of  paj)er  is  determined  greatly  by  its  weight, 
the  proper  thickness  is  that  of  paper  of  45  to  50  lbs.  per  ream.  The 
medium  sheet  is  thus  conveniently  divided  for  dispensing  purposes: — 

Into  4  sheets  12X9^  inches  suitable  for  ^  lb.  papers. 

6      "      91X8^  •  "  "       }lb.  papers.       . 

12      "      6ix6^  "  "       loz.  papers. 

Fig.  240  shows  a  ^  lb.  paper.  To  fold  a  package,  this  is  laid  upon 
the  scale  dish  and  filled  with  an  appropriate  quantitv^ ;  of  a  moderately 
heavy  article,  like  Epsom  salts  or  cream  of  tartar,  this  will  be  4  oz. ; 
of  a  light  ai'ticle,  like  senna  or  chamomile,  say  1  oz.  The  paper  is 
placed  before  the  operator  in  the  direction  here  sho^m,  a  little  crease 
is  made  on  the  nearest  end  so  as  to  form  a  flap  into  which  the  furthest 
edge  is  fitted,  and  the  whole  turned  over  upon  the  containing  substance 
so  as  to  form  a  crease  when  laid  evenly  down  upon  it,  at  the  middle  or 
near  the  further  side,  according  as  a  wide  or  narrow  bundle  is  desired.    , 

The  oval  cylinder  is  now  loosely  closed  up  at  one  end  by  turning  it 
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over,  and  is  held  up  with  the  crease  towards  tlie  operator,  tlic  tliumb 
pressing  it  firmly  to  prevent  its  bulging.  Now,  with  the  forefinger,  the 
u})per  end  of  the  cylinder  is  pressed  in  against  tlio  containing  sul>stancc, 
and  the  two  sides  of  the  paper  being  rolled  into  the  position  they  natu- 


Fiff.  240. 


Fiff.  241. 


Paper  package. 


Paper  for  packages. 

rally  take,  the  whole  upper  flap  is  laid  down  immediately  above  the 
containing  substance  and  pressed  into  a  firm  and  even  crease.  The 
package  is  now  inverted,  the  other  end  is  opened  out,  rolled  in,  and 
folded  over  in  like  manner. 

The  next  operation  is  to  label  the  package.     This  requires  very  little 
paste ;  only  sufficient  should  be  applied  to  prevent  its  slipping  about. 


Fig.  242. 


Fig.  243. 


Fig.  245. 


Paper  for  powder. 


Envelope  for  powder. 

The  label  is  put  immediately  in  line  with  the  crease,  unless  this  is  too 
low  down,  and  then  it  connects  the  crease  with  the  part  below.  The 
next  operation  is  to  tie  the  package,  which  is  done  by  laying  it  on  the 
flat  or  labelled  side,  and  passing  the  string  first  across  it  and  then  length- 
wise, securing  it  by  a  bow-knot  at  the  edge  where  it  was  first  creased. 
When  the  package  is  large  or  quite  oblong,  the  string  is  made  to  pass 
twice  across  it  and  once  lengthwise.  The  string  used  should  be  thin  and 
free  from  fuzz ;  linen  is  the  best  material.  The  ball  of  tying  string  may 
be  put  into  a  small  apartment  of  the  drawer  and  gradually  unwound  as 
required,  or  it  may  be  used  from  a  reel. 

Small  powders  for  containing  but  a  single  dose  of  medicines  should  be 
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put  up  in  glazed  writing  paper.  The  kind  called  flat-cajj  is  economical 
and  adapted  to  the  purpose.  A  sheet  of  flat-cap  will  furnish  16  of  the 
most  common  size,  or  nine  of  the  larger  or  Seidlitz  powder  size.  Fig.  242 
represents  the  shape  of  these.  A  little  crease  is  made  along  the  long 
side  into  which  the  opposite  edge  is  laid,  and  the  paper  being  folded 
over  is  laid  down  in  the  crease  just  beyond  the  middle,  or  at  the  middle, 
according  to  the  width  desired.  The  ends  are  now  folded  over  a  spatula 
so  as  to  make  flaps  of  equal  length,  and  the  package,  or  powder,  as  it  is 
called,  is  complete.  In  dispensing  simple  powders,  I  use  small  envel- 
opes (Fig.  244) ;  there  are  several  sizes,  which  leave  nothing  to  desne. 
Those  opening  at  the  end  (Fig.  245)  are  in  greater  request,  as  the  papers 
contained  are  less  liable  to  drop  out. 

Powders  are  often  directed  in  considerable  numbers,  frequently,  as  in 
prescription,  page  823,  12  at  once;  in  this  case,  it  is  important  to  have 
the  powders  all  of  one  lengtli,  so  as  to  fit  in  a  little  box,  called  a  powder- 
box  or  lozenge-box. 

The  boxes  used  for  pills  (when  pasteboard  ones  are  employed),  lozen- 
ges, and  powders  should  have  their  appropriate  labels  pasted  on  them 
beforehand,  so  that  there  will  be  no  uuuecessary  detention,  and  no 
liability  of  causing  the  ink  to  "  run  "  and  thus  disfigure  and  render  the 
directions  indistinct.  Directions  for  Seidlitz  powders  in  single  pairs, 
which  are  dispensed  most  neatly  in  envelopes,  should  be  thus  affixed 
and  dried  before  the  powders  are  placed  in  them. 

Gauges  for  folding  powders  are  sold  by  dealers  in  druggists'  sundries; 
their  use  is  twofold — to  regulate  the  length  of  the  powder,  and  to  facil- 
itate the  folding ;  the  two  eud  creases  are  made  by  simply  pressing  the 
paper  over  the  blades  between  the  thumb  and  finger. 

The  expense  of  these  is  saved  by  cutting  a  piece  of  tin  of  the  re- 
quned  width,  and  tacking  it  on  to  one  corner  of  the  slide  appropriated 
to  powders.  With  a  penknife,  the  board  may  be  cut  out  to  the  thick- 
ue^^s  of  the  tin,  so  that  the  paper  will  slip  readily  on  to  the  tin,  and  be 
turned  over  by  the  thumb  and  finger;  this  is  substituted  on  the  counter 
shown  in  Figs.  16  and  17  by  a  small  wooden  powder  gauge  screwed  on 
to  the  face  of  the  slide  appropriated  to  dispensing  powders ;  a  great 
many  powders  can  be  folded  in  a  few  minutes  by  the  use  of  this  simple 
contrivance,  which  takes  up  no  room  and  is  never  out  of  the  way  when 
wanted. 

Powders  are  often  dispensed  in  bulk  to  be  divided  by  the  patient 
according  to  some  standard  of  proximate  measm^ement,  for  instance,  as 
much  as  will  lay  on  a  sixpence,  or  may  be  taken  up  by  the  point  of  a 
penknife,  or  will  fill  a  salt  spoon ;  this  has  the  advantage  of  economy 
in  cases  where  the  treatment  is  likely  to  be  continued  for  a  long  time ; 
but,  as  a  general  rule,  it  is  better  that  the  doses  should  be  divided  by 
the  pharmacist,  whose  eye  becomes  accustomed  to  the  least  deviation 
from  accuracy  in  dividing.  The  pharmaceutical  tyro  should  practise 
weighing  successively  definite  quantities  of  the  more  commonly  pre- 
scribed medicines,  and  laying  them  out  on  appropriate  papers  so  as  to 
become  proficient  in  dividing  them  by  the  eye. 

When  dispensed  in  bulk  with  a  view  to  being  taken  at  intervals  in 
approximate  doses,  powders  should  be  put  into  vials  with  tolerably  wide 
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mouths,  or  into  turned  wooden  boxes,  such  as  are  used  for  tooth  powders, 
not  into  ordinary  paper  packages.  Volatile  or  deliquescent  powders, 
whether  in  bulk  or  divided  in  separate  papers,  should  be  dispensed  in 
.wide-mouth  vials  well  corked — the  same  is  true  of  charcoal  and  magnesia, 
which  are  otherwise  apt  to  be  scattered  over  surrounding  objc(;tsand  wasted. 

The  Dispensmg  of  Liquids. — By  attention  to  the  liability  of  liquids 
to  ferment,  or  to  part  with  volatile  active  principles,  or  to  deteriorate  by 
exposure  to  atmospheric  influence,  the  pharmacist  will  learn  that  ad- 
vantages almost  invariably  result  from  the  selection  of  weli-stoi)[)ered 
pint  and  quart  tincture  bottles  for  the  dispensing  shelves  in  preference 
to  half-gallons  and  gallons.  These  bottles  are  necessarily  frequently 
opened,  admitting  air  and  allowing  of  evaporation,  and  they  are  ex- 
posed to  bright  light,  which  is  one  of  the  most  potent  causes  of  chemical 
change ;  bottles  of  these  sizes  are  also  much  more  convenient  to  handle 
than  larger  ones,  and  by  having  suitable  funnels  at  hand,  may  l)e  re- 
plenished as  often  as  required  from  stock  bottles  kept  in  the  cellar  or 
other  appropriate  depository. 

Under  the  head  of  solution,  in  the  third  part  of  this  work,  and  of 
the  liquid  forms  of  medicines  in  the  fifth  part,  and,  indeed,  throughout 
all  the  practical  parts,  I  have  endeavored  to  impress  such  facts  connected 
with  the  preparation  and  use  of  this  class  of  medicines  as  would  be 
most  useful  to  the  student,  and  I  may  conclude  the  subject  here  by 
reference  to  the  selection  of  vials,  corking,  labelling,  etc. 

Many  of  the  large  dispensing  establishments  have  adopted  their  own 
distinctive  and  uniform  styles  of  vials,  which  are  made  in  moulds  of 
all  the  sizes  required  for  ordinary  dispensing,  and  are  certainly  more 
recherche  and  characteristic  than  any  that  conld  be  found  in  commerce. 
Other  leading  stores,  not  seeking  any  peculiarity  in  their  style  of  vials, 
are  content  to  purchase  the  best  productions  of  the  glass  manufacturers, 
and  these  are  certainly  fit  for  the  best  class  of  customers  in  our  country. 

With  a  view  to  economy  of  time,  the  sink  for  washing  vials,  the  vials 
themselves,  the  labels  and  corks,  will  be  conveniently  located  near  the 
front  of  the  shop,  and  it  is  very  desirable  that  an  assortment  of  these 
.necessary  articles  for  dispensing  liquids  shall  be  always  within  reach  of 
the  counter  clerks,  in  a  condition  for  immediate  use.  The  mode  of  dis- 
posing the  assortment  of  washed  vials  differs  in  different  establishments ; 
some  hang  them  while  yet  moist  on  nails  or  jjegs  with  the  mouth  inclined 
downward,  that  they  may  drain  and  be  free  from  liability  to  collect  dust, 
until  wanted  for  use.  This  method  takes  more  space  than  is  generally 
at  command,  and  seems  to  be  less  desirable  than  keep- 
ing them  in  a  partitioned  drawer.  The  sink  should  y--^^'  ^>- 
have  shelves  or  racks  arranged  over  it  for  draining 
recently  washed  articles,  and  the  vials  should  not  be 
put  into  the  drawer  for  use  till  dry.  In  the  Prelimi- 
nary Chapter,  the  variable  quality  of  corks  is  referred 
to,  and  it  is  only  necessary  again  to  call  attention  to 
the  great  advantage  in  this,  as  in  most  other  purchases,  Tapering-  and 
of  selecting  the  best,  and  especially  those  of  the  kind 
called  homceopathic, which  are  fitted  wath  much  greater  facility  to  tlie  vials. 

There  is  no  economy  in  procuring  cheap  corks,  as  prices  are  pretty 
65 


1026      DISPENSING  AND   COMPOUNDING   PRESCRIPTIONS. 

exactly  according  to  quality,  and  of  the  inferior  qualities  a  large  number 
are  quite  unfit  for  use. 

The  cork  drawer  should  not  be  too  near  the  fire,  as  they  are  deterio- 
rated by  long-continued  drying.  The  cork  should  always  be  adjusted  to 
the  bottle  before  putting  the  liquid  into  it,  so  that  if  it  should  not  fit,  it 
may  not  be  injured  by  contact  with  the  liquid,  and  may  be  thro^vn  in 
with  the  corks  again. 

The  neat  appearance  depends  chiefly  on  its  being  clean  and  having  a 
clear  fresh  surface  at  top  ;  this  may  generally  be  attained  by  the  use  of 
a  sharp  knife,  care  being  taken  not  to  cut  it  oif  so  short  as  to  be  incon- 
venient to  extract  again.  The  practice  of  capping  over  the  cork  with  a 
piece  of  fancy  paper  or  damp  kid  gives  a  handsome  finish  to  the  prepara- 
tion, and  secures  it  from  being  opened  by  children  or  others  who  may  be 
sent  for  the  medicine ;  but  in  small  sales  it  scarcely  repays  for  the  time 
consumed. 

The  most  finished  method  for  dispensing  prescriptions  is  without  doubt 
the  metallic  foil  cap  made  of  a  size  appropriate  to  the  vials  to  be  capped ; 
these  are  generally  stamped  with  the  name  of  the  dispenser. 

Heavy  and  good  quality  tinfoil  is  a  beautiful  capping  for  corks,  and 
may  be  applied  without  a  string  to  secure  it ;  it  will  take  the  impression 
of  a  stamp  with  considerable  distinctness.  With  a  view  of  capping 
operations,  a  small  pair  of  scissors,  different  from  those  adapted  to  the 
general  purposes  of  the  counter,  will  be  almost  indispensable. 

The  fashion  of  stamping  the  cork  at  the  top  with  a  die  upon  sealing 
wax  has  lately  become  quite  general ;  to  accomplish  it  with  facility  and 
neatness  a  small  spirit  lamp.  Fig.  247,  or  a  similar  lamp  made  with  a 
vial  and  glass  tube  should  be  provided ;  the  flame  of  alcohol  is  best  for 
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Spirit  lamp.  Cork  presser. 

the  purpose,  because  not  liable  to  smoke  the  wax.  A  stamp  should  be 
provided  with  the  name  or  initials,  or  some  appropriate  device  or  trade- 
mark, which  will  give  character  to  the  preparation  dispensed  and  indi- 
cate its  origin. 

The  cork  presser.  Fig.  248,  is  now  so  common  and  well  known  as 
scarcely  to  require  mention ;  in  using  it,  care  should  be  taken  to  press 
the  whole  length  of  the  cork,  otherwise,  if  it  is  rather  dry,  it  may  be 
cracked  at  the  point  where  the  pressure  of  the  machine  ceases,  and  hence 
will  break  oif  in  attempting  to  remove  it  from  the  bottle.  It  is  best 
adapted  to  the  larger  sized  corks,  and  is  quite  unsuitable  to  be  applied 
to  "  homoeopathic  corks."  An  improved  cork  press,  patented  by  C.  Loch- 
man,  is  also  figured.  It  consists  of  a  segment  of  cast-iron  spiral  fastened 
to  a  suitable  block,  and  a  wheel  which  is  partially  rotated,  thus  running 
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the  cork  between  the  interior  of  the  spiral  and  the  surface  of  the  circle. 
As  the  wheel  rotates  it  carries  tlie  coric  further  into  the  space  which 


Lochman's  rotary  cork  press. 

gradually  diminishes ;  the  cork  is  thus  pressed  uniformly,  and  is  not  so 
likely  to  be  crushed. 

Labelling, — Labelling  medicinal  preparations  is  very  much  neglected 
by  country  practitioners,  frequently  for  M^ant  of  facilities ;  it  is,  however, 
too  important  a  matter  to  be  overlooked  in  any  well-ordered  dispensary. 
A  small  sheet  of  blank  labels  may  be  procured  for  a  trifling  sum,  adapted 
exactly  to  the  wants  of  the  particular  individual,  or  the  druggist  should 
have  them  printed  for  his  customers.  I  have  for  several 
years  sold  sets  somewhat  like  those  on  the  following  pages, 
which,  by  filling  up  the  blanks,  serve  best  the  purpose  of 
the  physician. 

The  apothecary  will  of  course  have,  besides  his  ordi- 
nary printed  slip  labels,  suitable  prescription  labels,  with 
his  business  card  and  an  appropriate  space  for  filling  up 
with  the  names  of  drugs,  or  with  directions  and  the 
number  and  date  of  the  prescription,  for  future  reference. 
Few  things  add  more  to  the  reputation  of  the  apothe- 
cary than  the  neatness  and  elegance  of  his  labels,  both  in 
printing  and  chirography. 

It  is  a  great  advantage  to  the  public  to  append  to 
all  very  active  remedies  the  proper  doses  and  plain  di- 
rections for  administering  antidotes  in  cases  of  poisoning. 
All  poisonous  substances  should  be  labelled  with  the  name,  and  the  word 
poison  printed  on  the  label.  It  may  be  here  noted  that  many  of  the 
stock  labels  which  some  printers,  who  cater  for  druggists'  printing,  offer, 
are  frequently  grossly  erroneous.  Every  druggist  should  arrange  the 
copy  of  his  own.  labels,  as  he  can  thus  secure  that  which  best  suits  his 
own  business. 

On  the  prescription  blanks  the  initials  of  the  person  who  compounded 
the  recipe  should  be  written ;  it  fixes  the  responsibility  upon  the  proper 
person,  and  tends  to  make  all  more  careful. 

Some  pharmacists  prefer  to  gum  all  their  labels  so  that  they  will 
adhere  by  moistening  alone ;  this  is  done  by  a  solution  of  dextrine  in 
water  painted  over  the  surface  and  allowed  to  harden,  or  by  a  mixture 
of  1  part  of  sugar  to  2  of  white  glue,  dissolved  in  5  parts  of  water  by 
heat,  and  applied  while  yet  warm. 


Paste  bottle  and 
brush. 
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Fig.  250  sliows  a  convenient  wide-moutli  bottle,  which  may  be  of 
fSij  or  fSiv  capacity,  with  a  perforated  cork  into  which  a  plug  is  in- 
serted, extending  ^  inch  below  the  cork,  on  to  which  is  glued  a  camel- 
hair  brush,  always  dipping  into  tlie  paste :  this  little  vial  may  be 
supplied  ^vith  paste  from  another  and  larger  bottle.  The  paste  may  be 
made  by  either  of  the  following  processes : 

Paste  containing  Glycerin. 

Take  of  Gum-arabic 1  ounce. 

Boiling  water       ......     2  fluidounces. 

Glycerin .2  fluidrachms. 

Make  a  solution. 

Paste  ^preserved  with  Acetic  Acid. 

Take  of  Powdered  gum-arabic, 

Powdered  tragacanth,  of  each    .         .        .  gss. 

Water ^iss  or  sufficient. 

Acetic  acid rr^xx. 

Mix  them. 

If  tragacanth  paste  is  made  stiff  enough,  it  will  keep  without  the 
addition  of  an  antiseptic. 

When  not  previously  prepared,  the  labels  require  to  be  pasted  at  the 
time  they  are  applied ;  this  may  be  accomplished  by  laying  them  suc- 
cessively upon  a  piece  of  soft  paper,  which  must  be  renewed  as  soon  as 
it  becomes  somewhat  daubed,  or  by  laying  them  on  a  piece  of  smooth 
and  hard  wood,  which  should  be  cleaned  and  dried  once  every  day. 
When  the  label  is  applied  to  glass,  it  should  be  covered  by  a  piece  of 
paper  somewhat  larger  than  itself,  and  tightly  and  uniformly  pressed 
till  quite  smooth ;  it  is  a  mistake  to  put  a  thick  coating  of  paste  on  the 
paper,  as  it  then  spreads  on  to  the  surrounding  parts  of  the  vial,  soiling 
them,  and  in  drying  shrinks  and  wrinkles  the  label.  When  filled  and 
properly  corked,  the  vial  should  be  carefully  wiped  off  and  wrapped  in 
a  piece  of  white  paper.  The  ^  ft),  size,  9|^  x  8  inches,  is  suitable  for  a 
foiv  vial. 

A  good  pen,  with  a  fine  point,  suitable  for  filling  up  the  blanks  on 
the  labels,  and  a  desk,  should  be  within  convenient  reach  ;  also  a  blank- 
book  or  file  on  which  to  preserve  the  prescription  for  future  reference, 
the  clay  book  or  blotter,  the  book  of  "  wants,"  in  which  each  article  is 
to  be  entered  for  purchase  or  preparation,  before  it  is  entirely  out,  and 
a  note-book  of  facts  and  experiences,  which,  if  diligently  kept,  will,  by 
lapse  of  time,  become  a  valuable  heirloom  of  the  oifice  or  shop. 

Reading  the  Prescription. 

The  first  process,  on  receiving  a  prescription  to  be  compounded,  is  to 
read  and  thoroughly  to  understand  it ;  this  can  be  done,  in  many  cases, 
only  after  some  study  and  consequent  delay,  which,  if  perceived  by  the 
applicant,  may  occasion  distrust  and  a  suspicion  that  something  wrong 
is  contained  in  it ;  to  obviate  the  appearance  of  a  misunderstanding,  it 
is  a  good  plan  to  commence  by  preparing  a  label ;  this  is  done  with  the 
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prescription  before  the  eye  of  the  writer,  mid  uHows  time  for  thoroughly 
studyinf>;  it  and  deciphering,  as  far  as  practicable,  the  obscure  parts, 
before  attempting  to  compound  it.  After  the  pre})aration  has  been  com- 
pleted and  labelled,  the  ])rescription  should  be  carcfidly  reviewed  and 
th(!  several  articles,  as  added,  recalled  so  as  to  insni-e  its  correctness 
before  sending  it  out  freighted,  as  it  may  be,  with  the  issues  of  life  or 
death  to  the  sufferer  for  whom  it  has  been  prescribed ;  there  are  few 
errors  occurring  from  carelessness  which  would  not  be  obviated  by  this 
precaution.  If  there  should  be  an  obvious  error  in  a  j)rescri])tion  which 
might  lead  to  serious  consequences,  it  would  become  the  duty  of  the 
pharmacist  either  to  supply  the  medicine,  so  modified  as  to  be  safe,  and 
to  fulfil  the  intention  as  nearly  as  he  can  arrive  at  it,  or,  on  a  plea  of 
necessary  delay,  to  obtain  an  oj^portunity  to  have  the  error  corrected  by 
the  physician  himself. 

The  maintenance  of  the  spirit  of  professional  comity  between  the 
physician  and  pharmacist,  by  which  each  is  bound  to  screen  the  other 
from  unjust  censure,  while  they  mutually  endeavor  to  protect  the  com- 
munity from  the  dangers  unavoidably  attendant  upon  the  administra- 
tion of  remedies,  is  the  only  true  basis  of  their  successful  co-operation. 


Fiff.  251. 


Fig.  252. 


Preparation  and  Dispensing  of  Pills. 

The  advantages  of  this  form  of  preparation  having  been  fully  de- 
tailed in  Chapter  XIII. ,  Part  VI.,  the  substances  best  adapted  to  it 
having  been  enumerated,  and  the  general  principles  on  which  they  should 
be  compounded  having  been  treated  of,  it  remains  now  to  convey  such 
information  upon  the  mode  of  mixing  and  forming  pill  masses  as  can 
be  put  into  a  brief  descrijstion,  premising  that  of  the  manual  processes 
of  pharmacy,  none  more  distinctly  require  to  be  learned  by  experience. 

To  form  a  pill  mass,  the  ingredients  in  the  form  of  powder,  being 
weighed,  are  placed  in  a  mortar,  or  on  a  tile,  and  thoroughly  mixed ; 
two  spatulas  being  at  hand,  a  small  addi- 
tion of  some  excipient,  as  already  pointed 
out,  is  to  be  made,  care  being  taken  not  to 
add  an  excess,  which  the  inexperienced  are 
apt  to  do.  The  little  bottle.  Fig.  252,  is 
made  for  the  use  of  the  analytical  chemist 
in  moistening  substances  with  a  single 
drop  of  a  reagent ;  it  will  be  useful  to  con- 
tain water  for  the  purpose  named.  The 
drop  guide.  Fig.  251,  or  a  similar  extempo- 
raneous contrivance,  will  answer  the  same 
purpose.  Many  pill  masses  are  spoiled 
by  getting  a  few  drops  too  much  water  ac- 
cidentally into  them  ;  they  should  alwavs 
be  very  thoroughly  triturated  before  the  ^°*S1.?J!'°''  ^''fnlm'^^S^'" 
addition  of  fresh  portions  of  liquid. 

The  use  of  extracts  in  making  pills  has  already  been  adverted  to  as 
aiding  in  their  pharmaceutical  elisribilitv :  but  the  touo-hness  of  certain 
resinous  extracts,  as  extract  of  jalap,  is  one  of  the  greatest  causes  oi 
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difficulty  iu  the  manij)iilation.  The  extract  seems  sometimes  to  have 
dried  to  just  that  conditiou  which  forbids  the  idea  of  reducing  it  to 
powder,  or  softening  it  to  the  proper  consistence  of  an  excipient,  and 
therefore  it  cannot  be  successfully  incorporated  with  other  extracts,  or 
with  dry  powders.  Under  these  circumstances  the  aid  of  heat  shoulcl  be 
called  in ;  a  mortar  being  warmed  upon  the  stove,  the  extract  may  be 
introduced  into  it  and  thoroughly  softened  by  trituration ;  or  if  still  too 
tough,  being  broken  up,  the  mass  may  be  subjected  to. drying,  until,  on 
cooling,  it  is  so  brittle  as  to  be  readily  reduced  to  powder,  and  then 
incorporated  with  the  other  ingredients  and  rendered  plastic  by  suitable 
excipients. 

Another  difficulty  in  manipulating  with  extracts  is  owing  to  their 
sometimes  being  too  soft  to  form  a  mass  of  sufficient  firmness  with  the 
other  ingredients  prescribed ;  in  this  case  it  is,  perhaps,  generally  best 
to  spread  the  extract  in  a  thin  layer  upon  the  tile,  and  warm  this  till,  a 
portion  of  the  moisture  being  evaporated,  it  assumes  the  proper  consist- 
ence. Care  is,  of  course,  necessary  not  to  deteriorate  the  extract  by 
burning,  or  the  evaporation  of  any  volatile  principles.  The  warmth, 
moisture,  and  flexibility  of  the  hand  may  frequently  be  brought  into 
requisition  with  materials  that  refuse  to  soften  and  adhere,  though  gen- 
erally it  is  desirable  to  avoid  working  the  mass  in  the  hands  in  the 
presence  of  the  customer ;  when  the  materials  are  readily  miscible,  the 
whole  process  may  be  conveniently  performed  in  the  mortar,  and  the 
removal  of  the  mass  completely  effected  by  the  use  of  the  pestle  and 
spatulas. 

With  a  view  to  securing  both  tenacity  and  firmness  in  a  pill  mass,  it 
seems  essential  that  the  several  ingredients  should  combine  the  property 
of  fluidity  with  that  of  hardness  or  insolubility.  A  solid  sub- 
stance, like  'aloes  or  almost  any  of  the  resins  or  gum  resins, 
can  readily  be  formed  into  pills  with  a  little  alcohol  or  some 
appropriate  tincture,  but  for  want  of  a  substance  insoluble  in 
this  excipient  the  pills  will  be  apt  to  fail  of  that  firmness  of 
consistence  which  results  from  the  combination  of  solid  with 
liquid  particles ;  soap  is  in  this  case  a  better  excipient,  being 
less  of  a  solvent  for  the  resinous  particles,  and  possessing  a 
body  which  prevents  the  softening  and  flattening  out  of  the 
pills. 

Whenever  practicable,  it  is  best  for  the  pharmacist  to  use 
the  excipient  prescribed  by  the  physician,  but  there  is  nothing  to  pre- 
vent his  adding  inert  excipients,  when  necessary,  according  to  his  own 
judgment,  and  the  frequent  absence  of  any  specific  directions  on  the 
subject  makes  it  necessary  for  him  to  choose  the  best  excipient  to  in- 
sure smallness  of  bulk,  adhesiveness,  and  firmness  in  the  mass ;  experi- 
ence and  a  careful  study  of  the  subject,  as  presented  in  Chapter  II.,  will 
aid  in  this  selection. 

Pills  may  be  divided  with  a  spatula,  by  the  eye,  or  by  the  aid  of  a 
graduated  tile ;  a  great  many  pharmacists  use  this  altogether,  but  it  has 
always  appeared  to  me  it  must  be  from  want  of  familiarity  with  the  use 
of  the  pill  machine.  If  the  mass  is  plastic,  it  may  be  rolled  between 
the  smooth  surfaces,  or,  by  use  of  the  pill  roller,  into  a  perfect  cylinder 
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iiiiifoniily  lliicU  lliroiin|i<iii(,  and  \,y  t||cii  adjii.-liii;:  llic  (•iitlinjr  .-iirfafi-^j 
llic  wIimIc  mass  will  Ix'  iimiicdialcly  fni'iicd  into  lln-  aj)|iro))riaN-  nninlMT 
of  pills,  which,  iC  ahoiit  the  size  apjU'opriatc  to  {\n-  machine,  will  he  -41 
round  as  to  rc(|nire  no  rurther  rollinjr.  In  larj^e  dis|»ensin^  cstahlish- 
ments,  several  machines  are  sometimes  kej)!  adajttcd  (o  dillereiit  sizes, 
one  f'oi-  pills  of  o|)inm  or  (^uevenne's  ii-on,  another  for  comjioniid 
cathartic  or  aloetic  pill,  and  another  lor  com])onnd  rhnharh  and  other 
lart;('  ])ills.  There  is  a  |)ractical  hint  in  relation  to  the  use  rjj"  th<-  pill 
machine  which  should  be  mentioned  in  tjiis  connection;  it  is,  that  the 
cutting;  surfaces  will  .sometimes  only  work  on  each  other  perfectly  in  one 
way;  every  roller  is,  therefore,  marked  with  a  star,  a  little  brass  tack,  a 
number,  or  some  other  desiiiuation,  and  a  corresjiondinj:-  one  is  made  on 
the  machine,  indicatiiiij;  in  which  direction  the  roller  is  to  be  w<irked  (»n 
the  machine  in  cutting.  Fntm  not  beinj;  aware  of  this  precaution,  many 
abandon  the  use  of  a  machine,  which  is  one  of  the  <i;reatest  of  conven- 
iences in  ])harmaey.  In  the  machines  made  by  W'lr/.  the  rolleiv  work 
ecpially  well  in  both  directions. 

Pills  should  not  be  {)ut  away  for  dispensino-  purpo>es  until  well  di-icd 
on  a  tray,  an  open  box  lid,  or  pa])er  folded  at  the  ed<;es  lor  the  piu'pose. 
There  are  several  kinds  of  pill  boxes  descriljcd  on  jiao^e 
50,  of  which  the  best  is  tliat  made  of  paper  with  pro- 
jecting top  and  bottom  piece,  Fig.  56.  Pills  containing 
volatile  ingredients  should  be  dis])cnsed  in  a  small  wide- 
mouth  viub     Such  are  made  for  this  purpose. 

Fig.  254  shows  a  bottle  arranged  to  contain  lycopodium, 
powdered  liquorice-root,  or  sifted  arrow'root,  one  or  more 
of  which  may  be  kept  at  hand  in  dispensing  pills,  both  for 
the  dusting  of  the  pill  machine,  and  for  filling  boxes  in 
■which  they  are  dispensed.  One  of  these  bottles  may  have 
})0wdcred  gum-arabic  also,  so  as  to  add  that  ingredient 
conveniently  to  pill  masses  in  process  of  their  manufacture.  Dusting  isottie. 
The  mode  of  construction  will  scarcely  need  a  remark ;  a 
perforated  cork,  short  piece  of  tube,  and  oj  or  .^ij  vial  constitute  the  a])- 
paratus. 

Su(j(ir-coatcd  pilJs  are  now  veiy  popular  and  Avidely  diffused,  and  for 
extemporaneous  operations  this  may  be  effected  in  several  ways  at  the 
prescription  counter ;  in  all  cases  very  finely  powdered  "  dusted  "  sug-ar 
is  requisite ;  some  use  a  mixture  of  sugar  and  gum-arabic,  which  must 
be  intimate  and  rubbed  to  the  very  finest  jiowder.  ITjion  a  pill  tile,  6 
or  8  pills  receive  a  thin  covering  of  nmcilage  of  giuu-arabic  or  tragii- 
canth,  by  being  rolled  in  it  quickly  by  means  of  the  fingers ;  they  are 
then  immediately  transferred  to  another  tile,  upon  which  a  thin  layer 
of  the  saccharine  powder  has  been  dusted,  and  the  sugar  is  made  to 
adhere  by  giving  the  pills  a  rotary  motion  Avith  the  ends  of  the  fingei-s, 
slightly  pressing  on  them. 

The  covering  of  sugar  may  also  be  satisfactorily  made  by  using  the 
silvering  globe,  the  inside  of  which  has  been  highly  polished.  Some 
of  the  powder  is  sprinkled  into  the  hemisphere,  and,  after  the  introduc- 
tion of  the  pills  previously  moistened  with  nmcilage  as  before,  an  even 
coating  is  efiected  by  giving  the  box  a  quick  circular  movement.     The 
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pills  are  afterwards  allowed  to  dry  in  a  box,  and  may  be  made  somewhat 
smoother  by  rolling  them  in  finely-powdered  starch. 

If  thus  treated,  a  good  white  coating  is  obtained,  which,  however, 
lacks  smoothness  and  elegance  if  compared  with  the  confectioners' 
maDufacture,  but  answers  all  the  required  purposes. 

If  it  appears  desirable,  the  sugar  may  be  previously  colored  by 
incorporating  a  few  grains  of  carmine  with  it,  or  rubbing  with  it  some 
good  saffron  to  a  very  fine  powder,  if  a  yellow  color  is  desired ;  the 
latter  fades  if  exposed  to  the  light. 

Pills  may  be  extemporaneously  coated  with  sugar  by  first  moistening 
them  with  a  strong  solution  of  balsam  of  tolu  in  ether,  throwing  them 
immediately  into  a  box  containing  sugar  in  very  fine  powder,  and  shak- 
ing the  box  for  a  few  minutes ;  the  application  may  be  repeated  if  the 
first  coating  is  not  sufiiciently  thick.  The  ethereal  solution  has  the 
advantage  of  extreme  volatility  and  of  not  dissolving  the  ordinary  con- 
stituents of  pill,  but  should  it  prove  objectionable  on  account  of  a  solvent 
action  on  the  pills,  it  may  be  replaced  by  mucilage,  as  before  indicated. 

Furley's  process,  patented  in  England,  is  directed  to  be  performed  with 
two  saucers.  The  inner  surface  of  one  is  coated  with  albumen,  prepared 
by  well  agitating  the  white  of  an  egg ;  the  other  contains  a  fine  powder, 
composed  of  equal  parts  of  sugar  and  tragacanth.  The  pills  are  placed 
in  the  first  saucer,  and  are  made  to  revolve  in  it  by  a  series  of  horizontal 
circular  motions ;  this  speedily  coats  them  with  a  thin  film  of  albumen, 
then  they  are  quickly  transferred  to  the  other  saucer,  in  which  they  are 
again  caused  to  revolve,  and  become  coated  with  the  mixed  powder  of 
sugar  and  tragacanth.  The  peculiar  tenacious  consistence  of  the  albu- 
men tends  to  prevent  the  pills  from  getting  a  very  thick  coating,  but  it 
is  sufficient,  if  continuous,  to  fix  a  thin  surface  of  the  powder  sufficient 
to  form  a  thin  but  firm  and  tough  coating  when  dry.  The  quantity  of 
albumen  to  place  in  the  saucer  must  be  learned  by  experiment ;  it  should 
not  be  in  excess,  lest  the  pills  get  too  heavy  a  coating  and  dry  too  slowly. 
Albumen  has  the  merit  of  ready  solubility  in  the  stomach,  and  seems  to 
be  well  adapted  to  the  object  in  view. 

In  an  elaborate  article  on  coating  pills,  Bernard  S.  Proctor,  of 
JSTewcastle-on-Tyne,  England,  has  given  the  results  of  no  less  than  45 
experiments,  which  go  to  show  that  the  process  is  in  the  main  advan- 
tageous. He  prefers  those  processes  in  which  the  pills  are  first  rolled 
in  a  mixture  of  alcohol  and  water,  or  in  lac  varnish,  and  then  in  an 
appropriate  powder.  Rolling  first  in  a  tincture  of  lac,  and  then  in  a 
mixtm^e  of  3  parts  of  French  chalk  and  1  of  resin,  gave  a  coating  not 
liable  to  absorb  moisture,  and  possessing  most  of  the  requisites  sought. 
He  recommends  that  the  quantity  of  tincture  should  not  exceed  4  or  5 
minims  to  a  dozen  pills ;  and  it  is  evidently  an  important  precaution  in 
any  of  the  processes  to  moisten  the  pills  as  little  as  practicable  to  secure 
a  continuous  coating. 

The  covering  with  sugar  is  preferred  generally  in  the  United  States. 
It  prevents  the  smell  and  taste  from  manifesting  themselves  for  a  number 
of  days ;  but,  if  freshly-made  pills  have  been  thus  coated,  the  evaporating 
moisture  in  penetrating  through  the  sugar  may  carry  some  soluble  matter 
with  it,  and  gradually  discolor  the  covering.     In  a  similar  way,  odorous 
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principles  will  ponetrate  to  the  .surface,  and  finally  impart  their  .smell; 
sugar-coated  asafbetida  j^ills,  though  at  first  free  from  odor,  develop  it 
on  keeping. 

The  observation  of  tho.se  whose  opportunities  have  given  them  ;ii)un- 
dant  means  of  i"orming  a  correct  judgment  has  rcsult(;d  in  a  j)i'efei'('nw 
for  well-made  sugar-coated  j)ills  over  those  not  .so  pnjtected,  as  the  coating 
prevents  the  desiccating  action  of  the  atmosphere  and  its  other  accom- 
panying injurious  effects.  The  Pharmacopcria  sanctioned  tlie  custom  of 
sugar  c!oating  so  far  as  concerns  tho.se  ])ills  which  are  designed  to  be  slow 
in  their  action,  but  not  in  regard  to  others. 

Preparation  of  Mixtures. 

In  the  chapter  on  Liquid  Preparations,  pages  971  to  973,  a  list  is  given 
of  medicines  best  adapted  to  this  form,  and  a  pretty  full  account  of  the 
principles  which  should  govern  the  pre.scriber  in  the  exercise  of  this  part 
of  his  duties.  The  study  of  such  a  treatise  by  physicians  would  .save 
many  blunders  which  fall  under  the  oKservation  of  pharmacists.  It 
would  also  add  to  the  facilities  of  the  physician  for  combating  disease, 
and  to  the  comfort  of  those  compelled  to  undergo  medical  treatment. 

The  preparation  of  mixtures  and  other  liquid  extemporaneous  prepa- 
rations involves  the  exercise  of  greater  judgment  and  skill,  because  of 
the  frequent  unskilfulness  of  prescribers.  The  experienced  pharmacist 
will  frequently  have  opportunities  to  correct  apparent  incompatibilities 
without  materially  varying  from  the  prescription,  and  in  this,  as  in  other 
forms  of  prescription,  it  will  sometimes  be  his  privilege  to  detect  and 
obviate  errors  which  might  be  of  serious  import.  Let  him  never  allow 
a  preparation  to  pass  from  his  hands  without  a  careful  consideration  as 
to  whether  a  mistake  of  his  own  or  of  the  prescriber  has  escaped  his 
notice. 

The  ingredients  contained  in  mixtures  are  generally  both  solid  and 
liquid,  and  of  the  solids  some  are  soluble  and  others  diffused  in  the  liquid 
only  by  admixture ;  the  object  of  the  pharmacist  should  be  the  intimate 
blending  of  all  the  ingredients,  so  that  every  dose  when  taken  shall  be 
of  the  same  composition.  In  most  of  the  formulae  involving  any  diffi- 
culties as  given  in  the  previous  chapter,  the  mode  of  admixture  has  been 
indicated,  but  a  large  number  will  fall  into  the  hands  of  the  i^harmacist 
in  which  the  mode  of  incorporating  the  ingredients  together  will  be  left 
entirely  to  his  judgment. 

If  all  the  ingredients  prescribed  are  liquids,  or  if  the  only  solid  is 
freely  soluble,  they  may  all  be  introduced  directly  into  the  bottle,  pre- 
viously prepared,  and  the  whole  may  be  mixed  by  agitation.  The  most 
ready  mode  of  dissolving  crystals  is  explained  in  the  third  part  of  this 
work,  in  the  chapter  on  Solutions,  page  121,  and  the  distinction  to  be 
observed  between  those  suhstances  readily  soluble  by  agitation  au-d  those 
requiring  the  triturating  action  of  the  pestle  and  mortar. 

With  a  view  to  obviating  the  liability  to  precipitation  from  mixing 
either  chemical  or  pharmaceutical  incompatibles,  it  is  desirable,  /zrsf,  to 
make  as  dilute  solutions  as  the  prescription  will  allow,  of  any  chemical 
substances  ordered ;  second,  to  incorporate  with  these  the  syrups  or  viscid 
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excipients,  if  any  such  are  prescribed,  before  mixing  them.  In  this 
way  the  play  of  incompatibilities  is  diminished  by  the  twofold  influence 
of  dilution  and  viscidity,  and  the  liability  to  unsuspected  chemical 
changes,  the  fear  of  which  occasions  such  trepidation  to  the  inexperienced 
prescriber,  will  be  greatly  lessened. 

As  a  general  rule  the  mortar  and  pestle  should  be  used  in  case  of 
incorporating  an  insoluble  substance  in  powder  with  a  liquid  ;  the  plan 
of  mixing  by  agitating  in  a  vial  is  seldom  perfectly  successful,  and  where 
these  are  suspended  by  the  aid  of  gum  and  sugar  it  is  best  to  have  them 
thoroughly  triturated  together  as  powders  before  adding  the  liquid 
ingredients. 

Emulsions  have  within  the  last  few  years  been  growing  so  much  in 
popularity,  that  a  fuller  notice  of  this  class  is  now  required.  To  make 
them  properly  has  always  been  regarded  as  one  of  the  preparations  that 
required  more  skill  than  the  majority  of  apothecaries  possessed,  and  yet 
when  proper  care  is  taken  to  observe  the  right  consistence  of  the  muci- 
laginous matter  the  difficulty  is  readily  overcome. 

There  are  two  methods  of  preparing  them  ih  use  among  pharmacists  ; 
the  usual  one  of  preparing  an  emulsion  with  the  gum  or  emulsionizing 
medium  and  water,  to  which  the  oleaginous  ingredient  is  incorporated  by 
degrees,  the  water  being  added  also  in  the  same  manner ;  the  other,  in 
which  the  gum  and  oil  are  rubbed  together  into  a  smooth  paste  and  the 
water  added  gradually  with  the  remaining  oil,  kee})ing  the  mixture  of 
the  oil  of  such  consistence  that  the  successive  additions  of  oil  and  water 
blend  completely,  and  when  all  the  oil  has  been  added,  the  remainder 
of  the  water  is  to  be  mixed  in  gradually.  In  either  of  these  methods 
a  perfectly  uniform  mixture  can  be  obtained. 

When  the  demand  for  this  class  of  medicine  is  large  a  resort  to  some 
mechanical  contrivance  is  necessary.  A  churn  with  two  sets  of  dashers, 
working  in  opposite  directions,  has  been  found  to  accomplish  this  work 
with  great  rapidity  and  with  very  satisfactory  results. 

A  mixture  that  is  similar  to  the  usual  emulsion  made  by  gum  is 
effected  by  liquor  potassa.  ^Yhen  copaiva  is  to  be  emulsionized,  the  pro- 
portion of  2  drachms  of  the  solution  to  a  4-ounce  mixture  will  be  suffi- 
cient to  suspend  1  ounce  of  copaiva.  Yolk  of  egg  also  affords  a  most 
admirable  means  of  emulsifying  all  fixed  oils,  oleoresins. 

Emulsions  are  mixtures  of  oils,  fats,  or  resins  with  water,  generally 
jDromoted  by  alkalies,  gam,  or  gum  and  sugar,  and  white  or  yolk  of  egg. 
Numerous  examples  of  this  kind  of  preparation  are  given  among  the 
foregoing  prescriptions.  Mistura  asafcetida  and  mistura  ammoniaci  are 
instances  of  what  might  be  called  natural  emulsions,  the  conditions  of 
an  insoluble  resinous  ingredient  and  a  soluble  gum  being  present  in  the 
gum-resin  prescribed.  In  copaiva  mixture,  castor-oil  mixture,  chloro- 
form and  oil  of  almond  mixture,  emulsion  of  Cannabis  Indica,  and  others, 
we  have  instances  of  artificial  emulsions  in  which  an  oily  ingredient  is 
properly  suspended.  The  instructions  for  making  each  of  these  are  so 
specific  that  they  can  scarcely  fail  to  realize  a  successful  combination  and 
furnish  a  clue  to  similar  preparations.  It  may  happen  that  an  emulsion 
constructed  on  this  plan  will  jiartially  separate  into  layers  and  need 
shaking  before  being  taken ;  but  if  properly  made  it  will  never  have 
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the  oil  floating  in  globules  upon  the  surface.  There  can  be  no  dou]>t  of 
the  increased  action  of  emulsionized  oils  over  those  in  which  the  oil 
globules  have  not  been  broken  up,  though  on  the  other  hand  it  is  less 
easy  to  take  a  dose  of  oil  emulsionized  than  floating  on  the  surface  of 
water  or  enveloped  in  the  froth  of  porter  or  sarsaparilla  mead.  It  is 
generally  customary  to  weigh  the  fixed  oils  or  c;opaiva  in  dispensing  them, 
but  if  this  is  done  when  they  are  to  be  made  into  emulsions  it  should 
not  be  done  in  the  bottle  in  which  they  are  to  be  dispensed.  The  adlie- 
sion  of  the  oil  to  the  glass  will  interfere  with  its  coniplete  separation  into 
an  emulsion,  and  a  portion  of  this  adhering  oil  will  contaminate  the 
emulsion  when  made  and  be  apparent  in  each  dose  drawn  from  the  vial. 
In  the  elegant  emulsions  of  almonds,  and  of  pumpkin  seeds,  the  fixed 
oils  present  in  the  seeds  are  naturally  associated  with  mucilaginous 
ingredients  which  emulsiouize  them  in  water  without  the  addition  of 
any  foreign  ingredient. 

Volatile  oils,  especially  oil  of  turpentine  and  oil  of  copaiva,  require 
the  admixture  of  fixed  oils  in  order  properly  to  incorporate  them  with 
viscid  materials,  or  they  may  be  mixed  with  yolk  of  eggs,  an  admirable 
natural  mixture  of  a  fixed  oil  with  albumen. 

For  making  emulsions  I  prefer  the  porcelain  mortar ;  in  this  a  thick 
mucilage  is  first  made  and  the  oil  added,  while  by  trituration  the  com- 
bination is  effected  completely  and  satisfactorily. 

It  is  noticeable  that  emulsions  are  usually  quite  incompatible  with 
neutral  or  acid  salts,  though  rather  improved  by  some  alkaline  salts,  as 
borax,  by  carbonated  alkali,  and  by  caustic  ammonia.  They  are  also 
incompatible  with  any  considerable  proportion  of  alcohol,  though  mod- 
erate quantities  of  the  tinctures,  made  with  diluted  alcohol,  may  be  added 
after  they  are  fully  diluted. 

If  spirit  of  nitric  ether  is  prescribed,  associated  with  gum-arabic,  it 
is  well  to  dilute  the  mucilage  to  the  greatest  extent  allowable  before  add- 
ing the  spirit,  otherwise  there  is  danger  of  the  precipitation 
of  the  gum.  Fig.  255. 

In  making  neutral  mixture  the  use  of  fresh  lemon -juice  is 
prescribed,  and  when  the  juice  of  the  lemon  is  separated  by 
expression  with  a  "  lemon  squeezer,"  or  otherwise,  a  strainer 
is  a  useful  appliance.  It  is  sometimes  quite  impracticable  to 
filter  this  preparation  while  the  patient  waits,  and  the  Phar- 
macopoeia directs  that  it  should  be  strained  through  mus- 
lin, which  should  be  of  an  open  texture  and  previously 
moistened  with  water. 

In  the  compounding  of  mixtures  and  of  other  forms  of  liquid  prep- 
arations, as  well  as  in  the  ordinary  operations  of  dispensing,  one  or  more 
graduated  measures  will  be  required ;  these  should  always  be  at  hand  in 
a  designated  place,  cleaned  ready  for  use ;  the  duty  of  placing  them  there 
should  devolve  upon  one  person  in  the  shop,  or  upon  each  one  after  using 
them,  as  may  best  suit  the  general  regulations. 

For  convenience  in  measuring  oils  and  copaiva  it  is  well  to  keep  a 
separate  graduated  glass',  and  the  small  round  bottom  graduate  used  for 
medicine  chests.  Fig.  255,  will  serve  a  good  purpose,  being  easily  cleaned 
and  of  sufficient  capacity  for  the  purpose. 
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In  measuring  liquids  the  pharmacist  draws  from  the  tincture  bottle 
both  for  dispensing  directly  and  mixing  in  prescription,  and  the  habit 
should  be  fixed,  of  holding  the  stopper  by  the  little  finger,  while  holding 
the  measure  with  the  thumb  and  forefinger.  The  measure  must  be  held 
opposite  the  eye  to  measure  the  quantity  with  accuracy,  and,  after  it  has 
been  done,  the  stopper  is  immediately  to  be  replaced  and  the  bottle  set 
back  on  the  shelf.  The  whole  process  is  well  shown  in  Fig.  256.  The 
liability  to  mistakes  in  compounding  is  greatly  increased  by  the  accumu- 
lation of  bottles  on  the  counter ;  and  it  should  be  the  habit  to  replace 
each  bottle  immediately,  and  to  note  the  label  as  it  is  taken  down  and 
as  it  is  put  back  ;  if  a  drop  of  liquid  remains  on  the  lip  after  decanting, 
it  should  be  collected  on  the  point  of  the  stopper  before  putting  it  in 
again,  and  thus  prevented  from  running  down  the  side. 

Much  also  depends  on  the  method  of  restoring  the  stopper  as  to  the 
facility  with  which  it  can  be  withdrawn  again.  Syrups,  when  allowed 
to  remain  in  quantity  between  the  ground  stopper  and  neck  of  the  bottle, 

Fig.  256. 


dry  and  harden  so  as  to  be  withdrawn  with  great  difficulty ;  the  same  is 
true  of  alkaline  solutions  and  resinous  tinctures  to  a  still  worse  degree. 
In  handling  the  bottles  it  is  important  that  the  stopper  and  neck  should 
be  somewhat  cleared  of  adhering  liquid  before  restoring  the  stopper  in 
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its  position.  In  the  case  of  alkaline  solntions  it  has  been  recoiniiiciKlcd 
to  coat  the  stopper  with  })arai1ijio,  which  is  not  acted  on  by  alkali  and 
prevents  the  adhesion  coin])]ained  of. 

The  modes  of  removing  adhering  stoppers — by  the  well-directed  force 
of  the  tliumb  and  fingers,  by  sudden  strokes  of  a  spatula  handle  or  mallet, 
by  soaking  the  stopper  in  any  appropriate  solvent  collected  on  the  lip, 
and  by  the  various  modes  of  heating  the  neck  of  the  bottle — will  sug- 
gest themselves  to  the  ingenious  manipulator,  and  will  duiibtlcss  med 
with  varying  success. 

Ointments  and  Cerates. — No  part  of  the  duties  of  the  pharmacist  is 
considered  so  disagreeable  as  that  which  involves  those  manipulations 
with  fatty  matters  necessary  to  bring  them  to  the  condition  of  ointments 
and  cerates.  The  only  practical  details  which  I  deem  it  necessaiy  to 
insist  upon,  are :  1st.  The  imj)ortance  of  fineness  of  all  medicinal  sub- 
stances incorporated  in  ointments  and  cerates.  2d.  The  necessity  of 
proper  precautions  to  avoid  rancidity  in  ointments ;  and  3d,  Cleanliness 
as  absolutely  essential  to  success  in  this  department  of  the  business. 

Upon  the  first  point  no  remarks  are  necessary  other  than  to  call  atten- 
tion to  it  in  connection  with  the  special  directions  contained  in  each 
formula.  The  solid  ingredients  of  ointments  should  never  appear 
through  them  as  distinct  specks ;  their  consistence  should  be  uniformly 
smooth.  Whenever  an  ointment  is  rancid  it  should  be  thrown  away — 
this  is  an  invariable  rule — and  in  order  to  prevent  rancidity  occm-ring 
they  should  be  kept  in  well-glazed  and  well-covered  jars,  a  piece  of 
tinfoil  being  interposed  between  the  top  of  the  ointment  and  the  jar. 
The  ointment  closet  should  be  in  a  cool  place ;  large  quantities,  if  kept 
on  hand,  should  be  in  the  cellar. 

The  youngest  apprentice,  who  has  generally  the  duty  of  "cleaning  up," 
should  be  early  instructed  to  keep  the  ointment  slab  or  tile  free  from 
grease ;  this  he  may  do  by  having  a  bottle  of  solution  of  caustic  potassa 
near  at  hand  and  dropping  a  little  on  to  the  slab  after  it  has  been  thor- 
oughly rubbed  with  porous  paper,  and  then  washing  it  off  with  water ; 
a  little  tincture  of  soap  or  of  the  officinal  soap  liniment  will  also  aid 
much  in  cleaning  the  slab.  Greasy  spatulas  should  never  be  thrown 
with  others  into  water  to  be  cleaned ;  soft  paper  is  the  best  material  for 
cleaning  them,  and  in  all  the  cleaning  processes  it  should  be  remembered 
that  water  rather  interferes  with  than  facilitates  the  removal  of  grease. 

Management  and  Discipline  of  the  Shop. 

The  requirements  of  modern  pharmacy  call  for  greater  discrimination 
than  formerly,  in  the  selection  of  youths  as  apprentices ;  these  should 
possess  a  liberal  education,  a  knowledge  at  least  of  the  elements  of  the 
Latin  language,  and,  what  is  more  important,  some  preliminary  knowl- 
edge of  and  taste  for  the  natural  and  physical  sciences,  esi^ecially  botany 
and  chemistry.  No  lad  should  be  allowed  to  undertake  the  duties  and 
responsibilities  of  the  drug  business  whose  faculties  of  observation  and 
reflection  have  not  been  awakened  by  previous  training,  and  who  does 
not  bring  to  the  pursuit  a  desire  and  a  capacity  to  render  himself  master 
of  it. 
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Much  of  the  success  of  the  pharmaceutical  store  will  be  depeudent 
upon  the  discipline  maintained  among  those  to  whom  the  details  of  the 
business  are  necessarily  intrusted,  and  the  difficulties  surrounding  the 
proper  inanagemeut  of  the  business  will  increase  as  it  extends  and  in- 
volves the  employment  of  more  numerous  apprentices  or  other  employees, 
unless  the  general  duties  of  all  are  specifically  laid  down,  and  the  par- 
ticular duties  of  each  well  defined  and  insisted  upon. 

The  rules  ^vhich  follow  were  prepared  by  my  valued  friend,  the  late 
Henry  C.  Blair,  a  man  of  many  estimable  traits  of  character  and  of 
high  standing  as  a  pharmacist ;  they  were  designed  for  a  store  employ- 
ing three  apprentices,  and  as  originally  prepared  were  so  admirable  that 
I  have  inserted  them  with  but  little  alteration.  Although,  of  course, 
they  require  modifications  to  suit  the  circumstances  of  different  estab- 
lishments, their  general  tenor  is  adapted  to  all,  and  the  high  tone  of 
professional  and  moral  rectitude  they  require  renders  them  worthy  the 
acceptance  of  every  apprentice  who  would  deserve  the  approval  of  his 
employer,  and  of  every  employer  who  desires  the  best  interests  of  his 
apprentice. 

RULES   OF   A   PHAEMACEUTICAL   STORE. 

General  JRegulations  of  the  Store. 

1.  Business  hours  will  include  the  time  between  breakfast  and  6 
o'clock  p.  M.,  except  when  special  duty  may  require  it  otherwise. 

During  business  hours  all  hands  must  be  on  their  feet,  and  must  be 
employed  either  in  waiting  on  the  counter  or  at  some  regular  store 
duty. 

2.  As  waiting  on  the  counter  is  a  duty  which  requires  most  knowl- 
edge and  experience,  the  Senior  apprentice  must  always  serve  where 
there  is  one  customer ;  when  two,  the  first  Junior  apprentice  will  assist, 
and  when  three  the  second  Junior  Avill  aid. 

The  Senior  apprentice  must  always  take  that  part  of  the  duty  which 
requires  most  knowledge  and  skill.  This  order  of  duty  must  never  be 
deviated  from  if  circumstances  will  at  all  admit  of  it. 

3.  Never  put  up  an  article  without  you  are  certain  it  is  right, 

4.  In  every  instance,  customers  must  be  waited  on  with  promptitude, 
and  in  case  one  only  is  present  and  several  articles  are  wanting,  or  a 
prescription,  or  in  any  instance  Avhere  assistance  will  expedite,  the  first 
Junior,  and  the  second,  if  necessary,  will  aid. 

Every  other  duty  must  give  way  to  that  of  waiting  on  the  counter 
except  when  serious  detriment  Avould  be  the  consequence. 

5.  Every  person  entering  the  store,  whether  pauper  or  president, 
infant  or  adult,  white  or  colored,  must  be  treated  with  courtesy  and 
kindness. 

6.  Boisterous  mirth  and  a  sullen  temper  are  to  be  equally  avoided  as 
productive  of  neither  business  nor  business  character.  The  acquisition 
of  a  uniformly  cheerful  temperament  is  an  attainment  worth  far  beyond 
the  price  it  usually  costs. 

7.  There  are  to  be  no  masters  and  no  servants.     Each  one  is  to  feel 
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conscious  of  the  fact  that  the  pcrfortimiicc  of  the  chitics  assigix-d  to  him 
arc  just  as  uecessaiy  and  as  important  as  wiiat  pertains  to  any  other 
hand  in  the  store.  All  useful  employment  is  honorable.  Indolence  is 
a  disj^race. 

8.  An  afternoon  of  every  week  will  be  devoted  to  cleaning  the  store, 
in  whicli  all  must  share  as  occasion  offers. 

As  neatness,  order,  cleanliness,  and  accuracy  are  necessary  and  not 
mere  accomplishments  in  a  pharmacist,  all  are  required  to  practise  them 
constantly. 

9.  Eveiy  apprentice  will  be  expected  to  become  a  cnraduate  of  the 
College  of  Pharmacy,  and  will  be  furnished  with  tickets  for  the  lectures 
of  the  College,  and  every  opportunity  for  availing  himself  of  the  honor 
of  the  degree  of  that  Institution. 

To  deserve  this  degree  will  require  a  severe  economy  of  leisure  houi-s, 
and  their  application  to  the  study  of  those  books  which  relate  to  the 
theoretical  and  practical  knowledge  necessary  to  make  an  accomplished 
pharmacist. 

10.  Apprentices  need  but  few  social  acquaintances,  and  they  should 
be  very  select.  While  the  occasional  visit  of  a  well-behaved  young 
friend  will  be  countenanced,  lounging  in  the  store  will  not  be  tolerated. 

11.  Each  apprentice  will  have  at  his  disposal  an  afternoon  and  even- 
ing every  week,  and  every  other  Sunday.  The  afternoon  will  comprise 
the  time  between  12  o'clock,  at  noon,  and  6  o'clock  p.  m.,  and  the 
evening  between  6  o'clock  P.  M.  and  the  closing  of  the  store.  These 
privileges  will  not  be  interfered  with  unnecessarily.  A  vacation  of  2 
weeks,  every  year,  will  be  allowed  each  apprentice, 

12.  No  apprentice  residing  in  the  house  will  be  allowed  to  be  absent 
at  night  after  the  closing  of  the  store,  without  special  permission. 

13.  It  is  not  the  wish  of  the  proprietor  of  the  store  that  any  of  his 
apprentices  should  extol  an  article  beyond  its  merit  to  advance  his  pecu- 
niary interest,  or  to  say  or  do  aught  in  the  performance  of  his  duty  that 
he  would  not  be  willing  that  others  should  say  or  do  to  him  under  the 
same  circmiistances. 

14.  As  all  are  presumed  to  be  members  of  the  proprietor's  family, 
their  intercourse  will  be  characterized  with  the  com'tesy  becoming  young 
gentlemen. 

No  bond  of  apprenticeship  will  be  requhed  except  the  honor  of  the 
individual. 

Should  the  party  wishing  to  leave  before  the  allotted  time  expires 
have  a  good  reason  for  so  doing,  the  proprietor  will  not  probably  object ; 
and  should  his  cause  be  a  bad  one  and  be  persisted  in,  the  proprietor 
will  certainly  not  offer  a  hindrance  to  his  going. 

15.  A  cheerful  compliance  with  the  foregoing  rules  is  confidently 
expected,  and  the  repeated  infraction  of  a  known  regulation  of  the  store 
will  be  cause  for  a  dismissal. 

Spedfio  Duties  of  the  Senior  Apprentice. 

1.  To  see  that  the  specific  duties  of  his  Juniors  are  promptly  and 
well  performed. 
Q6 
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2.  To  wait  on  the  counter  in  the  morning  before  breakfast,  that  they 
may  not  be  hindered  in  the  performance  of  their  duties. 

3.  In  case  of  the  absence  of  either  of  his  Juniors,  to  take  the  place 
of  his  first  Junior. 

4.  He  is  to  take  charge  of  the  books. 

5.  To  take  knowledge  of  and  properly  note  any  articles  that  may  be 
needed  for  the  store,  including  goods  to  be  purchased,  and  preparations 
to  be  made. 

6.  To  see  that  the  drawers,  shelves,  and  cases  are  well  supplied  with 
such  articles  as  are  kept  on  hand  in  any  quantity. 

7.  To  keep  a  note-book  of  what  is  necessary  to  be  done  in  the  ordi- 
nary business  of  the  store,  and  to  designate  employment  for  his  Juniors. 

8.  In  the  absence  of  the  proprietor,  to  take  entire  charge  of  the 
store,  and  to  be  alone  responsible  for  its  business. 

Specific  Duties  of  the  First  Junior  Apprentice. 

1.  It  will  be  his  duty  to  dust  the  counters  and  desks  thoroughly 
every  morning.  This  service  must  be  performed  before  breakfast,  and 
repeated  as  often  through  the  day  as  necessary. 

2.  In  case  of  the  absence  of  the  second  Junior  apprentice  he  is  to 
perform  his  duties. 

3.  He  is  to  paste  the  j3rescriptions  in  the  book  kept  for  that  purpose, 
or  to  file  or  copy  them,  once  every  week. 

4.  He  will  copy  the  bills  into  the  bill-book  once  every  week. 

5.  It  will  be  his  duty  to  keep  the  drawers  well  sujDplied  with  paper 
for  wrapping  purposes,  including  the  various  sizes  of  cut  paper. 

6.  It  will  be  his  duty  to  clean  the  scales,  large  and  small,  once  every 
week,  and  oftener,  if  necessary. 

Specific  Duties  of  the  Second  Junior  Apprentice. 

1.  He  is  to  open  the  store  in  the  morning,  make  the  fire,  and  attend 
to  it  through  the  day,  sweep  out  the  store,  wash  the  mortars,  etc.,  keep 
the  mineral-water  counter  clean,  and  the  syrup  bottles  filled.  These 
duties  are  to  be  performed  in  part  before  breakfast. 

2.  It  will  be  his  duty  to  take  entire  charge  of  the  labels,  keeping  a 
register  of  those  needed,  and  having  the  drawers  always  well  supplied 
with  labels  trimmed  for  use ;  also,  to  have  the  proper"  drawers  well  pro- 
vided with  clean  vials,  and  with  pill,  powder,  and  ointment  boxes. 

3.  It  mil  be  required  of  him  to  do  such  errands  as  the  business  of 
the  store  may  demand,  and  to  close  the  store  at  night. 


APPENDIX. 


ON  THE  MANAGEMENT   OF  A  SICK  CHAMBER. 

THE  following  hints  on  the  management  of  the.  sick  chamber  are  chiefly 
from  the  pen  of  a  lady  of  intelligence  and  experience.  Although 
addressed  especially  to  nurses,  they  should  be  carefully  studied  by  prac- 
titioners of  medicine,  upon  whom  the  responsibility  of  giving  direction  to 
the  conduct  of  the  sick  chamber  mainly  devolves. 

Ventilatio7i. 

Few  persons  who  are  in  the  habit  of  visiting  the  sick  can  have  failed  to 
notice  the  great  difference  in  the  state  of  the  air,  in  chambers  where  clean- 
liness and  good  management  have  been  in  exercise,  and  those  wherein  the 
value  and  imjDortance  of  neatness  and  the  careful  admission  of  a  free  cur- 
rent of  fresh  air  have  been  overlooked.  If,  then,  temporary  visitors  are 
sensible  of  the  difference,  how  much  more  deeply  interested  must  the  suffering 
patient  be  in  the  attainment  of  a  free  and  healthy  atmosphere. 

Cleanliness. 

Since  it  is  often  difficult  to  get  a  sick  room  swept,  it  may  be  desirable,  if  it 
can  be  done  unheard,  to  get  at  least  a  part  of  the  carpeting  away  now  and 
then,  that  it  may  be  well  shaken.  A  few  tea-leaves  may  be  thrown  over  a 
part  of  the  room  at  a  time,  and  very  quietly  taken  up  with  a  hand-brush. 
And  in  those  cases  which  are  not  at  all  critical,  and  where  anything  damp 
can  be  admitted  into  the  room  with  impunity,  a  mop,  which,  after  being 
dipped  in  water,  has  been  well  trundled,  may  be  just  used  for  a  few  minutes 
to  remove  the  flue  from  under  the  bed ;  or  it  may  be  very  carefully  passed 
over  a  carpet,  if  nailed  down. 

Change  of  Posture,  Arrangement  of  the  Bed,  etc. 

It  is  scarcely  to  be  believed,  until  experienced,  the  relief  from  suffering 
which  a  change  of  posture  produces  ;  neither  is  it  generally  thought  of  how 
much  alleviation  could  be  attained  in  many  instances,  even  by  the  fresh 
cording  of  the  sacking,  with  special  attention  to  a  level  position.  A  hard 
bed  or  mattress  for  a  suffering  invalid  is  not  recommended,  but  an  arrange- 
ment for  a  level  position  will  often  afford  great  comfort.  The  sacking  first 
tightly  corded  (but  splines  instead  of  sacking  are  much  better),  then  a  straw 
palliasse,  which,  if  not  newly  made,  ought  to  be  raised  by  a  fresh  supply  of 
straw  in  the  middle,  where  a  heavy  pressure  may  have  rendered  it  uneven  ; 
over  this,  a  good  feather  bed,  which  ought  to  be  gently  pressed  and  made 
level,  then  a  mattress,  composed  first  of  a  thick  bed  of  horsehair,  and  well 
overlaid  with  excellent  long  wool.  It  ought  to  have  room  for  the  bed-post 
at  each  of  its  four  corners,  so  that  it  may  not  only  be  turned  dally  from 
side  to  side,  but  also  from  the  head  to  the  feet.     Indeed,  it  is  better,  as  it 
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regards  even  the  straw  palliasse,  to  adopt  such  a  plan  as  may  admit  of  the 
turning  of  it,  and,  as  it  is  heavy  and  unyielding,  it  is  better  to  have  the 
corners  cut  out  at  each  of  its  two  parts,  making  a  small  oblong  of  the 
same  material  and  height,  to  tie  on  in  the  middle ;  or  an  inconvenient 
aperture  might  be  made  there.  The  proper  arrangement  of  pillows  is  of 
no  small  importance,  and,  in  cases  of  fever,  a  change  of  pillows  is  desirable ; 
this,  too,  furnishes  an  oj)portunity  for  putting  on  fresh  pillow-cases. 

Make  circular  cushions,  in  the  form  of  a  ring,  of  old  linen  and  stuffed 
with  bran.  A  patient,  obliged  by  disease  to  lie  continually  on  one  side,  will 
find  great  relief  to  the  ear  or  prominent  hones  by  these  "  ring-cushions." 

•  Cleanliness  of  the  Person. 

Wash  and  refresh  the  patient  whenever  suitable,  also  brush  the  teeth  and 
hair ;  the  latter  may  be  bathed  with  bay  rum,  lavender  water,  cologne,  etc. 
All  this  subject  to  the  strength  of  the  patient  and  the  permission  of  the 
medical  attendant.  It  may  be  deemed  needless  to  give  the  above  hint,  but 
it  cannot  be  doubted  that  by  far  too  many  lose  the  full  enjoyment  and  ben- 
efit of  a  thorough  attention  to  the  cleanliness  of  the  pei'son. 

Washing  Cups  and  Glasses. 

An  appropriate  table,  not  liable  to  injury,  is  a  great  convenience  in  a 
sick  room ;  so  is  a  small  wicker  basket,  with  compartments  to  hold  the  dif- 
ferent bottles  of  medicine  and  articles  of  diet.  It  may  also  be  useful  to 
have  a  couple  of  baskets  with  compartments  to  hold  glasses  or  cups,  one 
of  these  being  sent  out  with  the  things  which  need  washing,  and  always 
ready  to  be  exchanged. 

Preservation  of  Ice. 

In  our  hot  summers,  one  of  the  greatest  practical  difficulties  in  nursing 
arises  from  the  spoiling  of  articles  of  food  prepared  for  the  sick  or  for  infants, 
and  which  must  be  kept  at  hand  for  use,  especially  during  the  night ;  it  is 
also  a  desideratum  to  have  ice  at  hand  for  cooling  drinks,  etc.  A  good  con- 
trivance for  this  purpose  is  made  by  I.  S.  Williams,  of  Philadelphia.  It 
consists  of  a  double  can,  the  inside  of  galvanized  iron,  and  the  outside  of 
tin,  with  an  air-chamber  between ;  near  the  bottom  is  a  diaphragm,  below 
Avhich  a  piece  of  ice  is  placed,  and  a  bowl  or  other  utensil  is  arranged  to 
set  upon  this,  and  to  be  conveniently  lifted  out  by  a  wire  handle.  This 
answers  a  good  purpose. 

Change  of  Linen. 

A  frequent  change  of  linen  is  a  great  comfort  and  benefit,  in  most  cases. 
Let  the  bed  linen  be  frequently  changed  (when  suitable),  and,  in  serious 
cases  of  fever,  it  may  be  useful  to  untuck  the  bottom  of  the  bed  and  gently 
shake  the  upper  clothes,  so  as  to  let  the  warm  and  impure  air  pass  away. 
Let  the  sheets  and  blankets  be  of  full  size,  that  they  may  be  tucked  thor- 
oughly under  the  mattress,  or  whatever  is  at  the  top.  It  is  a  comfort  to  the 
patient  to  have  all  straight  and  smooth  under  him,  and  nurses  are  recom- 
mended to  attend  to  this  more  than  once  in  a  day. 

Change  of  Room. 

In  some  particular  cases  of  long  and  depressing  sickness,  a  change  of 
room,  conducted  with  great  prudence,  may  be  found  a  powerful  aid  towards 
recovery. 
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On  removing  the  patient  into  another  room  this  ought,  if  in  the  spring, 
autumn,  or  winter,  and  even  in  part  of  the  suninier,  to  he  very  carefcilly 
prepared  with  not  only  a  good  lire,  but  an  attention'  to  the  doors  and  win- 
dows, tliat  all  be  shut,  and  the  temperature  brought  to  that  of  tlie  room 
about  to  be  left.  When  at  any  time  a  jjaticnt's  room  is  to  be  aircfl,  the 
curtains  should  be  drawn  closely  round  the  bed.  Just  raising  the  winrjow 
for  an  inch  or  two  will  be  useful,  if  it  be  ibr  a  short  time ;  but,  rather  than 
run  any  risk  to  the  invalid,  throw  on  an  additional  blanket. 

Avoidance  of  Noise  and  Excitement. 

Much  conversation  is  often  injurious,  and  whispering  offensive. 
Place  a  pan  covered  with  sand  underneath  the  fire  to  receive  the  cinders, 
and  have  a  second  ready  to  make  an  exchange  when  this  is  taken  up.  Let 
the  number  of  the  visitors  in  the  room  be  chiefly  confined  to  those  whose 
services  are  effective,  and  let  all  w'ear  shoes  Avith  list  or  cloth  soles  or 
slippers.  The  rustling  of  silk  gow'ns  may  prove  an  annoyance  to  those 
who  are  in  a  very  weak  state,  also  the  rattling  of  cups,  stirring  the  fire,  etc. 
Those  only  who  have  suffered  from  severe  illness  can  well  judge  of  the 
importance  of  preserving  a  quiet  mental  atmosphere ;  hoxv  little  those  suf- 
fering with  languor  and  pain  are  competent  to  sustain  the  pressure  which 
a  tale  of  woe  may  impose.  The  subject  of  conversation  should  be  much 
guarded,  while  a  cheerful  demeanor  and  innocently  lively  manner  may 
help  to  assuage  or  lessen  the  sense  of  distress. 

Sitting  %(p. 

Let  the  linen-horse  be  timely  placed  before  the  fire,  Avith  every  article 
likely  to  be  needed  ;  and,  if  the  clothes  are  to  be  put  on  and  washing  in- 
cluded, let  the  hot  Avater  and  all  be  ready,  so  as  to  avoid  the  least  bustle. 
Spread  a  blanket  on  the  floor  for  the  jDatient  to  AA'alk  over. 

Neatness. 

An  increased  delicacy  of  the  stomach  and  sense  of  nicety  are  the  con- 
comitants of  disease,  and,  therefore,  the  nurse  and  all  around  should  be 
particularly  careful  not  only  as  to  the  neatness  of  their  own  persons,  but 
that  every  dose  of  medicine  and  all  food  be  presented  in  the  most  tempting, 
clean,  and  delicate  way.  To  promote  this  it  may  be  desirable,  in  long  ill- 
nesses, to  liaA-e  at  hand  a  A'ariety  of  small  vessels  of  different  sizes. 

Protection  from,  Light  and  from  the  Blaze  of  Fire  and  Candle. 

Diseases  are  so  variable  in  their  effects  that  no  minute  plan  is  suggested 
for  any  particular  case.  However  cheering  the  light  of  the  sun  in  many 
instances,  there  are  affections  where  a  judicious  nurse  AA'Ould  be  called  upon 
to  screen  the  iuA^alid  from  the  blaze  of  day.  She  should  remember  that, 
by  a  little  arrangement  of  shutters  and  curtains,  a  room  may  still  be 
made  cheerful  by  a  sort  of  subdued  light ;  Avhile  in  some  distressing  affec- 
tions of  the  head,  etc.,  from  se\'ere  fcA^er,  the  patient  can  hardly  be  too 
much  indulged  by  the  darkening  of  the  room.  In  such  a  case  the  blaze 
of  the  fire  must  greatly  augment  suffering.  Screens  ought  to  be  at  hand 
as  Avell  for  that  as  for  the  candle.  The  nursery  lamp  will  be  found  usefiil 
not  only  to  keep  a  screened  light  at  hand,  but  also  for  Avarming  soups, 
beef-tea,  or  other  articles  of  nourishment. 
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Important  that  the  Nurse  be  taken  care  of. 

• 

The  nurse  who  is  much  engaged  in  night  service  ought  to  be  carefully 
spared  in  the  day;  she  must  have  rest,  or  she  cannot  long  hold  out.  When 
sitting  up  at  night,  some  strong  cofiee  or  tea,  ready  made,  should  be  pre- 
pared, that  it  may  be  warmed  and  taken  without  the  least  disturbance  to 
the  sick  person.  Some  nurses  make  a  great  noise  with  the  clattering  of 
tea-things,  which  ought  to  be  avoided. 

Gentleness  and  Kindness. 

All  who  surround  the  patient  should  be  kind,  gentle,  and  patient ;  not  a 
sound  of  harshness  or  evidence  of  discord  should  reach  his  ear.  Any 
discussion  as  to  whether  this  or  that  be  best  should  be  avoided  in  his 
presence.  Some  persons,  with  the  greatest  desire  to  do  right,  do  too  much, 
and,  without  intending  it,  interrupt  a  sufferer  by  unimportant  questions 
and  inquiries,  and  by  moving  about  the  room,  when  they  would  often  do  a 
much  greater  service  by  sitting  quietly  beside  the  bed,  attending  to  re- 
quests emanating  from  the  patient,  whose  feelings  and  preferences  should 
always  be  consulted  and  accorded  with,  if  not  interfering  with  medical 
directions,  or  being  in  themselves  palpably  improper  and  injurious.  There 
is,  perhaps,  scarcely  any  situation  in  which  the  call  is  greater  upon  the 
Christian  virtues  than  in  a  sick  chamber,  for  it  very  often  happens  that 
disease  makes  a  great  imjDression  up<m  the  nervous  system,  and  pain  and 
suffering  disturb  the  accustomed  placidity  of  the  invalid,  who,  with  every 
desire  to  bend  patiently  under  the  affliction,  may  now  and  then  seem 
scarcely  able  to  appreciate  the  kindest  efforts  to  minister  to  his  need. 

To  avoid  Unreasonable  Interruption. 

Particularly  guard  the  sufferer  who  has  just  fallen  asleep.  The  person 
having  the  chief  responsibility  should  be  instructed  to  pass  the  feathery 
end  of  a  quill  through  the  keyhole,  whenever  sleep  or  any  other  cause 
renders  interruption  unsuitable ;  and  this  sign  should  be  strictly  regarded. 
It  is  far  better  than  risking  disturbance  to  the  patient  by  trying  a  locked 
door.     Tie  the  quill  to  the  handle  of  the  door  that  it  be  not  lost. 


A  Dying -bed. 

Let  no  one  annoy  the  patient  by  sitting  on  the  bed,  or  indulging  in 
earnest  expressions  of  surprise  or  grief  All  around  ought  to  be  still ;  no 
calling  out,  "  Oh,  he  's  dying !"  etc. 

It  should  be  carefully  ascertained  that  the  body  be  placed  in  the  easiest 
posture.  The  bed-curtains  should  be,  in  most  cases,  gently  undrawn,  and 
the  least  possible  interruption  given  to  the  admission  of  fresh  air.  All 
but  those  who  are  fanning  the  patient,  or  perhaps  moistening  the  parched 
mouth  or  otherwise  promoting  his  comfort,  should  be  careful  to  keep  at 
a  distance  from  the  bed,  and  be  quietly  seated.  It  is  believed  that  few 
can  tell  the  suffering  often  inflicted  on  the  dying  by  the  thoughtless  bustle 
of  attendants  and  even  friends.  The  speaking  in  a  loud  tone,  the  setting 
down  of  even  a  glass  or  vial,  may  often  cause  distress.  No  sound  should 
disturb,  beyond  an  occasional  and  necessary  whisper,  the  solemn  period  of 
dissolution. 
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Preparations  uhed  as  Articles  of  Diet  for  the  Sick  ami 
Convalescent.     , 

Arrowroot  Pap. 

Take  of  Arrowroot 1  large  tablespoonful. 

Water 1  pint. 

First  mix  the  arrowroot  well  into  a  ])aste  with  a  little  of  the  cold  water; 
bring  the  remainder  of  the  water  to  a  boiling  heat ;  then  stir  in  the  arrow- 
root   let  it  boil  a  few  minutes ;  sweeten  it  with  loaf  sugar. 

The  preparation  of  arrowroot  pap  with  milk  renders  it  richer  and  mcjre 
nutritious,  though  sometimes  not  allowable. 

The  application  of  direct  heat  to  preparations  of  this  description  always 
involves  the  danger  of  scorching  them,  and  the  intervention  of  a  water-bath 
is  found  to  prevent  the  accident.  The  apparatus  known  as  Hecker's  farina 
boiler  is  made  for  the  purpose,  and  is  a  useful  utensil  in  any  family. 

Arrowroot  Pap,  with  Milk. 

Put  in  a  saucepan,  to  boil,  one  pint  of  milk ;  stir  very  smoothly,  into  a 
cup  of  cold  milk,  a  dessertspoonful  of  arrowroot ;  when  the  milk  boils,  stir 
in  the  arrowroot ;  continue  to  stir  until  it  is  cooked,  which  will  be  in  5  or 
10  minutes ;  then  remove  it  from  the  fire,  and  sw^eeten  to  the  taste. 

Toast  Water. 

Cut  a  slice  of  stale  bread  half  an  inch  thick,  a  finger  length  long ;  cut 
ofiT  the  crust,  and  toast  it  quite  brown,  but  not  scorched ;  while  hot,  put  it 
into  a  small  pitcher ;  pour  over  half  a  pint  of  boiling  water ;  cover  it 
tightly,  and  when  cool  pour  it  off  and  strain. 

Mulled  Wine. 

Put  cinnamon  or  allspice  (to  the  taste)  into  a  cup  of  hot  water  to  steep ; 
add  3  eggs,  well  beaten,  with  sugar ;  heat  to  a  boil  a  pint  of  wine ;  then 
put  in  the  spice  and  eggs,  while  boiling,  and  stir  them  until  done,  which 
will  be  in  3  minutes. 

Jelly  for  Invalids. 

Cut  a  penny  roll  into  thin  slices ;  toast  them  to  a  light  brown ;  then  boil 
gently  in  a  quart  of  water  until  it  jellies ;  strain  it  upon  a  few  shavings  of 
lemon-peel ;  sweeten,  and  add,  if  liked,  a  little  wine  and  nutmeg. 

Eggnog. 

Take  the  yelks  of  8  eggs ;  beat  them  with  6  large  spoonfuls  of  pulverized 
loaf  sugar ;  Avhen  this  is  a  cream,  add  the  third  part  of  a  nutmeg,  grated ; 
into  this  stir  1  tumblerful  of  good  brandy,  and  1  wineglass  of  good  Madeira 
wine  ;  mix  them  well  together  ;  have  ready  the  whites  of  the  eggs,  beaten 
to  a  stiff  froth,  and  beat  them  into  the  mixture ;  when  all  are  well  mixed, 
add  3  pints  of  rich  milk. 

Panada. 

Cut  two  slices  of  stale  bread  half  an  inch  in  thickness  ;  cut  off  the  crust ; 
toast  them  a  nice  brown ;  cut  them  into  squares  of  2  inches  in  size ;  lay 
them  in  a  bowl,  sprinkle  a  little  salt  over  them,  and  pour  on  a  pint  of 
boiling  water ;  grate  a  little  nutmeg. 
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Tiqnoca. 

Soak  2  tablespoonfuls  of  very  clean  tapioca  in  2  teacups  of  cold  water 
over  night ;  in  the  morning,  add  a  little  salt,  1  pint  of  milk,  or  water  if 
milk  cannot  be  taken;  simmer  it  until  quite  soft;  stir  well  while  cooling; 
when  done,  pour  into  a  bowl^  and,  if  allowed,  add  sugar,  a  spoonful  of  wine, 
and  a  little  nutmeg. 

Mice  Jelly. 

Take  of  rice,  |  pound  ;  white  sugar,  ^  j)ound ;  water,  1  quart.  Boil 
these  well  together,  carefully  stirring  them  till  the  whole  becomes  a  glutinous 
mass.  Strain  off  into  a  dish  or  form.  When  cool,  it  is  fit  for  use.  This 
preparation  may  be  flavored  with  rose-water,  orange-flower  water,  or  lemon- 
juice,  as  may  best  suit  the  palate  of  the  patient,  or  as_^directed  by  the 
physician. 

Iceland  Ifoss  Jelly. 

Take  of  Iceland  moss,  2  ounces ;  water,  1  quart.  First  w^ash  the  moss 
in  some  cold  water ;  then  put  it  into  the  quart  of  water,  and  boil  slowly 
till  very  thick,  adding  white  sugar  till  sufficiently  sweet ;  then  strain 
through  a  cloth.  When  cold,  it  will  be  fit  for  use,  and  may  be  eaten  with 
spices,  if  allowed.     Irish  moss  jelly  may  be  prepared  in  the  same  way. 

Saffo  Jelly. 

Take  4  tablespoonfuls  of  sago,  1  quart  of  water,  juice  and  rind  of  1 
lemon  ;  sweeten  to  the  taste.  Mix  all  the  ingredients  Avell  together  ;  let  it 
stand  for  half  an  hour ;  then  put  it  on  to  boil,  till  the  particles  are  entirely 
dissolved ;  it  should  be  constantly  stirred.  It  is  very  much  improved  by 
the  addition  of  wine. 

Calves'-Feet  Jelly. 

Boil  2  calves'  feet  in  1  gallon  of  w^ater,  dow'n  to  a  quart ;  then  strain  it, 
and,  when  cold,  skim  off  all  the  fat ;  take  up  all  the  clear  jelly.  Put  the 
jelly  into  a  saucepan,  with  a  pint  of  wine,  J  pound  of  loaf  sugar,  the  juice 
of  4  lemons,  the  white  of  6  or  8  eggs  beaten  into  a  froth.  Mix  all  well 
together.  Set  the  saucepan  upon  a  clear  fire,  and  stir  the  jelly  till  it  boils. 
When  it  has  boiled  10  minutes,  pour  it  through  a  flannel  bag  till  it  runs 
clear. 

Essence  of  Beef. 

This  is  prepared  from  lean  meat,  by  cutting  it  into  small  pieces,  adding 
a  little  salt,  then  introducing  into  a  wide-mouth  bottle,  corked  tightly,  and 
heating  it  gradually  by  immersing  in  a  kettle  of  water,  to  which  heat  is 
applied  till  it  boils.  After  a  few  hours'  digesting  in  this  way,  the  juice  is 
drawn  off,  and  constitutes  the  most  concentrated  form  of  nourishment. 

Beef  Tea. 

Take  of  lean  beef  I  pound,  water  li  pints,  salt  suflScient  to  season  it. 
When  it  begins  to  boil,  skim  it  5  minutes ;  then  add  2  blades  of  mace ; 
continue  the  boiling  10  minutes  longer,  when  it  will  be  ready  for  use. 
(See  Liebig's  Broth,  page  451.) 

Chicken  Broth. 

Clean  half  a  chicken  ;  on  it  pour  1  quart  of  cold  water  and  a  little  salt ; 
put  in  a  spoonful  of  rice ;  boil  2  hours  very  slowly,  and  tightly  covered ; 
skim  it  well ;  just  before  using  it,  put  in  a  little  cho23ped  parsley. 
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Chicken  Jelly. 

Cut  up  a  chicken ;  put  it  into  a  stone  jar ;  break  all  the  bones ;  cover 
very  closely;  set  the  jar  into  boiling  Avater;  keep  it  boiling  3^  hours; 
strain  off'  the  liquor ;  season  with  salt  and  a  very  little  mace. 

nice  Jelly. 

Boil  4  pound  of  the  best  rice  flour,  with  ^  pound  of  loaf  sugar,  in  a 
quart  of  water,  until  the  whole  becomes  one  glutinous  mass ;  strain  off"  the 
jelly,  and  let  it  stand  to  cool.     This  is  nutritious  and  light. 

Slippery-Elm  Bark  Jelly. 

4  large  spoonfuls  of  the  bark,  chipped ;  ponr  on  it  1  quart  of  cold  water ; 
let  it  stand  all  night ;  stir  it,  and  let  it  settle  ;  the  next  morning  pour  off" 
the  water;  slice  the  rind  of  a  lemon  very  thinly,  and,  with  the  juice,  put 
it  in  the  water  strained ;  let  it  simmer,  very  gently,  15  minutes ;  then 
sweeten,  and  pour  in  a  mould  to  cool  and  harden ;  take  out  the  rind  before 
putting  it  in  the  mould. 

Wine  Whey. 

Boil  a  pint  of  new  milk ;  add  to  it  a  glass  or  two  of  white  wine ;  put  it 
on  the  fire  until  it  just  boils  again ;  then  set  it  aside  till  the  curd  settles ; 
pour  off"  the  clean  whey ;  sw'eeten  to  the  taste ;  cider  serves  as  well  as  wine 
to  curdle  milk,  if  it  is  good  country  cider. 

Corn  Meal,  or  Oatmeal  Gruel. 

Put  in  a  clean  saucepan  1  pint  of  water  to  boil ;  when  boiling,  mix  of 
oatmeal  2  large  spoonfuls,  in  ^  pint  of  milk,  and  a  little  salt ;  stir  this  into 
the  boiling  water ;  stir  it  well ;  let  it  simmer  30  minutes ;  then  strain  through 
a  haii'-sieve ;  if  the  patient  can  bear  it,  stir  in  a  large  spoonful  of  the  best 
brandy  after  it  is  strained  and  sweetened,  and  add  a  little  grated  nutmeg ; 
if  corn  meal  is  used,  stir  the  dry  corn  meal  into  the  boiling  water ;  2  large 
spoonfuls  to  a  pint  of  boiling  water,  and  a  half  pint  of  new  milk ;  season 
.as  the  other. 

Vegetable  Soup. 

Take  2  w^iite  potatoes,  1  onion,  a  piece  of  well-baked  bread.  Put  these 
into  a  clean  stewpan,  in  1  quart  of  water  ;  boil  them  down  to  a  pint ;  throw 
into  the  vessel  some  parsley  or  celery ;  cover  the  vessel  closely  ;  remove  it 
from  the  fire,  and  allow^  the  herbs  to  steep,  while  the  liquor  is  cooling,  under 
cover ;  season  to  the  taste. 

Castillo)i's  Powders. 

Take  of  Powdered  tragacanth, 
Powdered  sago, 
Powdered  salep, 

Sugar,  each 1  ounce. 

Prepared  oyster-shell  .         .         .         .         .         .2  drachms. 

Mix  them  thoroughly,  and  fold  into  papers  containing  each  1  drachm. 

Directions. — Mix  a  powder  with  4  tablespoonfuls  of  cold  milk  in  a  bowl. 
Then  transfer  it  to  a  milk-pan,  and  while  stirring,  pour  upon  it  gradually 
1  pint  of  boiling  milk,  and  boil  for  a  quarter  of  an  hour.  Sugar  may  be 
added,  to  the  taste. 
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SMALL  OUTFIT 

FOR   A   PHYSICIAN   COMMENCING   PEACTICE   IN   THE  COUNTRY. 

The  following  list  of  medicines  and  Preparations  may  be  regarded  as  the 
least  on  which  a  physician  who  is  obliged  to  dispense  his  own  prescrip- 
tions can  commence  practice.  It  is  intended  that  the  Medicines  and 
Preparations  should  be  put  up  in  substantial  Ground-Stoppered  Bottles. 


8  oz.  Acacia. 
^  pint  Acidum  aceticum. 
1  oz.  Acidum  arseniosum. 
3  oz.  Acidum  citricum. 

1  oz.  Acidum  gallicum. 

2  oz.  Acidum  muriaticum. 

3  oz.  Acidum  nitricum. 

^  pint  Acidum  sulph.  arom. 

1  oz.  Acidum  tannicum. 

2  pints  Alcohol. 

4  oz.  Alumen. 

4  oz.  Ammonii  carbonas. 
4  oz.  Ammonii  murias. 
1  pint  Atnmonii  aqua. 
^  pint    Ammonise     spiritus 
arom. 

1  oz.  Antim.  et  potass,  tart. 
J  oz.  Ai'genti  nitras.  cryst.  i 
J  oz.  Argenti  nitras  fusus.  j 
4  oz.  Asafoetida. 

8  oz.  Camphora. 

4  oz.  Ceratrum  cantharidis. 

3  oz.  Chloroformum. 

2  oz.  Collodium. 
^  pint  Copaiba. 
i  oz.  Creasotum. 

6  oz.  Greta  prseparata,  or  ) 

4  oz.  Calcis  carb.  prsecip.  ) 
4  oz.  Cupri  sulphas. 

^  pint  iEther  (Letheon). 
1  oz.  Extractum  aconiti. 
1  oz.  Extractum  belladonnpe. 

1  oz.   Extractum   colocynth 
comp.  pulv. 

4  oz.  Extractum  ergotse  fld. 

2  oz.  Extractum  gentiaiife. 

1  oz.  Extractum  hyoscyami. 
1  oz.  Extractum  jalapse  pul- 


4  oz.    Extractum   Valerianae 

fluid. 
4  oz.  Massa  ferri  carbonas. 

1  oz.  Ferrum  reductum. 

J  pint  Ferri  chloridi  tinct. 

4  oz.  Foeniculum. 

8  oz.  Gentiana  contus. 

4  oz.  Hydrarg.  massa. 

4  oz.  Hydrarg.  clilorid.  mit. 

2  oz.  Hydrarg.  oxid.  rub. 

2  oz.  Hydrarg.  cum  creta. 

1  oz.  lodum. 

^  pint   Liquor   hydrarg.   et 

arsen.  iodid. 
^  pint  Liquor  potassii  arse- 

nitis. 

3  oz.  Magnesia. 

2  lb.  Magnesii  sulphas. 
g-  oz.  Morphinse  sulphas. 
I  oz.  Oleum  cinnaraomi. 
I  oz.  Oleum  limonis. 

^  oz.  Oleum  menthse  pip. 

1  pint  Oleum  ricini. 

1  pint  Oleum  terebinthinae. 

1  oz.  Oleum  tiglii. 

6  oz.  Plumbi  acetas. 

4  oz.  Potassii  acetas. 

3  oz.  Potassii  bicarb. 

8  oz.  Potassii  bitartras. 

4  oz.  Potassii  bromidum. 

3  oz.  Potassii  citras. 

4  oz.  Potassii  chloras. 
6  oz.  Potassii  nitras. 

2  oz.  Potassii  iodidum. 
6  oz.  Pulvis  acacise. 

3  oz.  Pulvis  aloes,  Soc. 

4  oz.  Pulvis  extract,  glycyr- 
rhizae. 


1  oz.  Pulvis  gambogise. 
1  oz.  Pulvis  ipecacuanhse. 

3  oz.    Pulvis    ipecacuanhse 
comp. 

1  oz.  Pulvis  opii. 

4  oz.  Pulvis  rhei  (E.  Ind.). 
6  oz.  Pulvis  sodse  boratis. 

8  oz.  Quassia. 

1  oz.  Quininse  sulphas. 

4  oz.  Rheum. 

6  oz.  Sapo  (Castil.  alb.). 

4  oz.  Serpentaria. 

1  lb.  Sodii  bicarb. 

8  oz.  Sulphur  sublim. 

1  pint  Spiritus  setheris  nit. 

2  pint  Spirit,  setheris  comp. 

1  pint    Spiritus    lavandulse 
comp. 

Q-    pint     Syrupus    ipecacu- 
anhse. 
i  pint  Syrupus  rhei  arom. 

2  pint  Syrupus  scillse. 
5-  pint  Syrupus  senegse. 

4   oz.   Tinctura   cardamom 

comp. 
1  pint    Tinctura    cinchonse 

comp. 
8    oz.    Tinctura     gentianse 

comp. 
1  pint  Tinctura  opii. 

1  pint  Tinctura  opii  camph. 
4  oz.  Unguentum   hydrarg. 

(j  mercury). 
4  oz.  Unguentum  hydrarg. 

nitratis. 
J  pint  Yin.  colchici  rad. 

2  oz.  Zinci  oxidum. 
6  oz.  Zinci  sulphas. 


IMPLEMENTS. 


Scales  and  weights. 
f§iv.  Grad.  measure. 
1  Mortar  and  pestle. 

1  Pill  tile. 

2  Spatulas. 


h  gross  vials. 
Gei'man  flint. 


i  doz.  f^viij. 

i  doz.  f|vj. 
1;^  doz.  f.^iv. 
1  *  doz.  f f  ij. 
IJ  doz.  ffj. 
1    doz.  f  Jss. 


1  funnel. 

1  qr.  wrapping  &  filtering  paper. 

1  gross  vial  corks. 

2  pnpers  pill  boxes. 

2  yards  adhesive  plaster  in  tin 
case. 
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This  Catalogue  is  retained  as  a  guide  to  the  Practitioner  of  Medicine  who 
intends  dispensing  his  own  prescriptions,  and  was  formerly  termed 

A  MORE  COMPLETE  OUTFIT. 


But  the  great  changes  which  have  taken  place,  from  various  causes,  render 
the  value  quite  different  and  constantly  fluctuating. 


lb.  Acacia. 

lb.  Acacia  pulvis. 

oz.  AcicUmi  arseniosum. 

pint  Acidum  aceticum. 

oz.  Acidum  benzoicum. 

oz.  Acidum  citricum. 

oz.  Acidum  gallicum. 

oz.  Acidum  hydrocyan.  dil. 

oz.  Acidum  muriaticum. 

oz.  Acidum  nitricum. 

pint  Acidum  sulphuricum 

aromaticum. 

oz.  Acidum  tannicum. 

pint  Alcohol. 

oz.  Aloe  pulvis  (Soc). 

oz.  Alumen. 

pint  Ammonii  aqua. 

oz.  Ammonii  carbonas. 

oz.  Ammonii  murias. 

pint  A  mmonii  spt.  arom. 

oz.  Antim.  et  potass,  tart. 

oz.  Argenti  nitras.  cryst. 

oz.  Argenti  nitras.  fusus. 

oz.  Asafoetida. 

oz.  Bismutlii  subnitras.    - 

oz.  Camphora. 

oz.  Creta  prseparata,  or 

oz.  Calc.  carb.  prsecip. 

oz.  Cliloroformum. 

oz.  Cinchona  rub.  pulv. 

oz.  Cinchoninae  sulphas. 

oz.  Cinchonidinse  sulphas. 

oz.  Creasotum. 

oz.  Ceratum  cantharidis. 

oz.  Ceratum  resiuse. 

oz.  Ceratum  simplex. 

pint  Copaiba. 

lb.  Cubebse  pulv. 

oz.  Collodium. 

oz.  Collodium  cantharidal. 

lb.  iEther. 

oz.  Extract,  aconiti. 

oz.  Extract,  belladonnse. ' 

oz.  Extract,  conii. 

oz.  Extract,  hyoscyami. 

oz.  Extract,  coloc.  comp. 

oz.  Extract,  ergotse  fluidum 

oz.  Extract,  gentianse. 

oz.  Extract,  nucis  vomicae. 

oz.  Extract,  quassiae. 

oz.  Extract,  taraxaci. 

lb.  Extract,  sennae  fluid. 

lb.  Extract,  spigel.  et  sen- 

nae  fluidum. 

pint  Ext.  Valerianae  fluid. 


4  oz.  Eerri  carbon,  massa 
(Vallet). 

1  oz.  Ferri  citras. 

1  oz.  P"'erri  et  ammonii  citras. 

2'  pint  Ferri  sesquisulph.  sol. 
(with  directions  for  pre- 
paring hydrated  peroxide 
when  required). 

1  oz.  Ferrum  reductum. 

8  oz.  Foeniculum. 

1  oz.  Gambogiae  pulv. 

1  lb.  Gentianae  contus. 

4  oz.  GlycyrrhizEe  ext.  pulv. 
4  oz.  Glycyrrhizae  rad.  pulv. 

2  oz.  Glycerinum.     . 
J  lb.  Hydrarg.  massa, 

2  lb.  Hydrarg.  chlor.  mit. 

1  oz.  Hydrarg.  cum  creta. 

2  oz.  Hydrnrg.  oxid.  rub. 
1  oz.  Hydrarg.  iodidum. 

1  oz.  lodum. 

4  oz.  Ipecacuanhae  pulvis. 
4  oz.  Jalapae  pulvis. 
8  oz.  Juniperus. 

2  oz.  Kino. 

4  oz.  Liquor  iodii  comp. 

2  pint  Liquor  hyd.  et  ars.  iod. 

5  pint  Liquor  potass,  arsenit. 

1  lb.  bot.  Magnesia. 
2-  lb.  Magnesii  carb. 

2  lb.  Magnesii  sulphas. 

6  oz.  Manna. 

^  oz.  Morphinse  sulphas. 

g^  oz.  Morpliinae  acetas. 

I  oz.  Morphinse  murias. 

4  oz.  Myrrha. 

1  oz.  Oleum  anisi. 

1  oz.  Oleum  cinnamomi. 

1  oz.  Oleum  limonis. 

1  oz.  Oleum  mentlise  pip. 

1  bot.  Oleum  olivse. 

1  pint  Oleum  ricini. 

1  pint  Oleum  terebinthinse. 

1  oz.  Oleum  tiglii. 

2  oz.  Opii  pulvis. 

8  oz.  Plumbi  acetas. 
2  oz.  Plumbi  carbonas. 
2  oz.  Potassa  (caustic). 
4  oz.  Potassii  acetas. 
4  oz.  Potassii  bi  carbonas. 
2  lb.  Potassii  bitartras. 
4  oz.  Potassii  citras. 
4  oz.  Potassii  nitras. 
8  oz.  Potassii  sulphas. 
2  oz.  Potassii  iodidum. 


3  oz.  Pulvis  ipecac,  comp. 

8  oz.  Quassia. 

1  oz.  Quininae  sulphas. 
6  oz.  Ptheum  (E.  Ind.). 

4  oz.  Ehei  pulvis. 

4  oz.  Sapo  (Ca.stil.). 
8  oz.  Sarsaparilia. 

2  oz.  .Scilhe  pulv. 

8  oz.  Henna  (Alex.). 

8  oz.  Serpent  aria. 

11  lb.  Sodii  bicarbonas. 

4  oz.  Sodii  boras  pulv. 

8  oz.  Sodii  et  potass,  tart. 

4  oz.  Sodii  phosplias. 

8  oz.  Spigelia. 

^  oz.  Strychninje  sulphas. 

4  oz.  Sulphur  prsecip. 
f  lb.  Sulphur  sublim. 

i-  pint  Spirit,  amnion,  arom. 
5-  pint  Spirit  astheris  comp. 
1  pint  Sjairit  setheris  nitrosi. 
1  pint  Spirit  frumenti. 

1  pint  Spirit  lavand.  comp. 

2  pint  Syrup,  ipecacuanhae. 
i  pint  Syrupus  ferri  iod. 

1  pint  Syrupus  pruni  virg. 
1  pint  Syrupus  rhei  aromat. 
1  pint  Syrupus  scillae. 

5  pint  Syrupus  senegae. 

4  oz.  Tinctura  aconiti  rad. 
4  oz.  Tinctura  belladonna?. 
8  oz.   Tinctura    cardamom! 

composita. 
1  pint  Tinctura  cinchonas  c. 
-9  pint  Tinctura  digitalis. 
2-  pint  Tinctura  ferri  chloridL 
1   pint    Tinctura    gentianae 

composita. 
4  oz.  Tinctura  iodi. 
1  pint  Tinctura  opii. 
1  pint  Tinctura  opii  camph. 
4  oz.  Tinctura  opii  deodorata. 
1  pint  Tinctura  zingiberis. 
i  lb.  Ung.  hydrarg. 
^  lb.  Ung.  hydrarg.  nitratis. 
i  lb.  L'ng.  simplex. 
I  lb.  Uvaursi. 
J  lb.  Valeriana. 
1  pint  Vinum  antimonii. 
I"  pint  Vinum  ergota?. 
J  pint  ^^inum  colchici  rad. 
^-  oz.  Veratrina. 
1  oz.  Zinci  acetas. 
4  oz.  Zinci  oxidum. 
8  oz.  Zinci  sulphas. 
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RECIPES  FOR  SOME  OF  THE  MORE  IMPORTANT  POPULAR 

MEDICINES. 

Dalhy^s  Carminative. 
The  publislied  recipes  for  this,  as  found  in  the  formularies,  are  not  those 
used  generally  by  druggists.  Some  of  the  ingredients  in  the  original  recipes 
are  procurable  with  difficulty,  and  add  so  much  to  the  expense  of  the 
jDreparation,  that  by  common  consent  they  are  left  out.  The  formula,  as 
given  by  the  College  of  Pharmacy,  is  nearly  identical  with  that  which  I 
have  used  for  a  number  of  years,  and  I  give  it  below. 

Take  of  Carbonate  of  magnesium 
Carbonate  of  potassium 
Sugar 

Tincture  of  opium 
Water 

Oils  of  caraway, 
Fennel, 
Peppermint,  each 

(To  the  above  may  be  added — 

French  brandy  . 
Prepared  chalk  . 

Triturate  together  the  essential  oils,  sugar,  magnesium  (and  prepared 
chalk,  if  added),  then  add  the  Avater,  and  afterwards  the  remainder. 
Dalby's  carminative  contains  1  grain  of  opium  to  about  an  ounce. 


Parts. 

o'Q 

75. 

3ij 

3.125 

gxvj 

200. 

ioi'j 

op.  37.5. 

Ov 

1000. 

l^x. 


f^iv. 


Deivees'  Carminative. 

Take  of  Carbonate  of  magnesium 

Sugar         

Tincture  of  asafcetida 

Tincture  of  opium    .... 

Water 


51SS. 
oiij. 

Oiss. 


Cong.  j. 

5SS 


Triturate  together  until  they  are  mixed. 

In  the  late  revision  of  the  United  States  Pharmacopoeia,  a  formula  for 
mistura  magnesise  et  asafoetidse,  destined  to  replace  this  old  preparation, 
has  been  added.     See  page  987. 

Bateman's  Pectoral  Drops. 
Take  of  Diluted  alcohol  .... 

Eed  Saunders,*  rasped 

Digest  for  24:  hours,  filter,  and  add — 

Opium,  in  powder     .... 
Catechu,  in  powder   .... 

Camphor 

Oil  of  anise        .        .        . 

Digest  for  10  days. 

This  prej^aration  contains  about  1   grain  each  of  opium,  catechu,  and 

camphor,  to  the  fsss,  corresponding  in  strength  with  tinctura  opii  cam- 

phorata,  U.  S.  P. 

Godfrey's  Cordial. 

Parts. 


;SS 
Ess 


f5j 


1000. 
31.25. 


31.25. 
31.25. 
3]  .25. 

7.81. 


Take  of  Tincture  of  opium 

Q'n 

op.  34.5^ 

Molasses  (sugar  house) 

Oiv 

367.8  1 

1000. 

Alcohol 

f.lviij 

46. 

Water. 

Oviss 

551.7 

Carbonate  of  potassium 

•        3v 

57.5 

Oil  of  sassafras    . 

.        f3j 

11. 

*■  Superseded  by 

Caramel  §iij. 
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Dissolve  the  carbonate  of  potassium  in  the  water,  add  the  molasses,  and 
heat  over  a  gentle  fire  till  they  simmer,  remove  the  scum  which  rises,  and 
add  the  laudanum  and  oil  of  sassafras,  having  previously  mixed  them  well 
together. 

This  preparation  contains  a  little  over  1  grain  of  opium  to  the  ounce,  and 
is  about  half  the  strength  of  the  foreffoino;. 


Balsam  of  Honey. 

Take  of  Balsam  of  tolu 
Benzoic  acid 
Honey  . 
Opium  (powd.) 
Cochineal 
French  brandy 

Mix,  and  digest  together  for  a  few  days,  then  filter. 


Composition  Powders.     (  Thompsonian.') 

Take  of  Powdered  bayberry  root       .... 

Powdered  ginger  ...... 

Powdered  cayenne        .         .         .         .         . 

Powdered  cloves  ...... 


SJ- 

3iss. 

3ij. 
Oiij. 


ft)j. 
Ibss. 

5J- 


Mix,  by  passing  through  a  sieve. 


No.  6 — Hot  Drops.     {Thompsonian.) 


Take  of  Capsicum  (powd 
Myrrh  (contus.) 
Alcohol 


Displace. 

Take  of  01.  sulpburat. 

Petrol.  Barbadens 
01.  succin  (crude) 
01.  terebinth. 
01.  lini  . 
Mix. 


Haarlem  Oil. 


51V.. 
Oij. 


Oiij. 

oj. 

Oiss. 

Oviij. 

Oiv. 


Turlington^ s  Balsam  of  Life. 

The  officinal  tinctura  benzoini  composita  is  sold  under  this  name,  but  the 
druggists,  who  put  it  up  in  the  peculiar  and  very  odd-shaped  vials  in  which 
it  was  originally  vended  in  wrappers  descriptive  of  its  virtues,  use  various 
recipes  for  making  it.  The  following  is  that  published  by  the  Philadelphia 
College  of  Pharmacy,  and  used  in  many  of  the  best  establishments.  The 
original  recipe  for  this,  as  filed  in  the  office  of  rolls  in  London,  contained 
28  ino;redients. 


Take  of  Alcohol 
Benzoin 
Liquid  storax 
Socotrine  aloes 
Peruvian  balsam  . 
Myrrh    . 
Angelica 
Balsam  tolu  . 
Extract  of  liquorice 

Digest  for  10  days  and  strain. 


Oiv. 
Ivj. 

lij- 

gss. 

Jj- 

|ss. 
5ij. 
Iij- 
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Opadddoc, 

Take  of  Common  soap  (sliced)  ....  3  ounces. 

Camphor 1  ounce. 

Oil  fltf  ros^narr. 

Oil  of  onganum.  each  ....  1  fluidiachni. 

Alcc^iol 1  pint. 

DiztsT  the  s-^ap.  bv  means  of  a  sand-baiii.  witli  the  alcohol  till  it  is  dis- 
s-.^lTcd.  tiien  add  the  camphor  and  oils,  and.  when  they  axe  dissolved,  pour 
the  liquid  into  wide-mouth  two-ounce  bottles. 

BritiJ^  Oil 

Take  of  Oil  of  turpentine t5iT. 

Oil  o:  flaxseed Oiij. 

Oil  of  amber Oj. 

(Hi  of  juniper toSS, 

Pecrol^im  JBarhadoes) 5ij. 

P^zoieom  ^^Aniericaa 5ij. 

l>rix  rhem  well  together. 

Whit'fh^id'i  I^nee  of  Mustard. 

Ta^e  of  01.  terebin:ii Oxij. 

Campiioriie 11  lb.  com. 

Ol.  suL-ein..  rectit foi^- 

Sem.  sinapis,  pulv.  (Flavaj  .  .  16  oz.  com- 

Digest  TOT  7  days,  uiier.  and  add 

Tr.  coicoma         .... 

Hoopers  Fewtale  PUk. 

Take  of  Aloes 

Dried  sulphate  of  iron 
cr  Cr>-s:aliiied  sulphate  of  iron 
Exirict  of  Mack  heU^Mie  . 

Mvrrh 

Soap 

Powdered  canellii 
Powdered  ginger  . 


q.s.- 

-Add 

color 

Pars. 

o^J 

4liO 

sy  oiss 

I 

•^>1 

,=;i^ 

\ 

oiJ 

100 

.SiJ 

lOiJ 

.SiJ 

100 

,=y 

50 

3J 

50 

Beat  them  well  t  i-gether  in: 
pills,  each  containing  24  sr^ain 


lOK) 
a  mass  with  syrup,  or  water,  and  divide  into 


Rlclard's  Oudi  IRxture, 

Take  of  Precip.  carbooaie  of  caldnm. 

Sugar,  of  each 

Comp.  spL  lavender, 

Tmet.  kmo,  of  each     .... 

Essence  of  cinnamon  .... 

Wa:er 

Tmeture  oi  opium       .... 


eo:'>:-TTitlL 


5J- 


15  drops. 

fsiij- 
loj- 


lase  :: 


1  drachm. 


Make  into 
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Anderson^s  ScoU^  Pilh. 

Parte 

Take  of  Aloes     . 

.     .fxxiv 

787 

Soap 

•     |iv 

131 

Colocynth 

•     li 

33 

Gamboge 

'    5J 

33 

Oil  of  anise 

.      f|88 

16 
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am 

Let  tlie  aloes,  colocynth,  and  gamboge  be  reduced  to  a  very  fine  powder, 

then  beat  them  and  the  soap  with  water  into  a  mass  of  a  proper  consist- 
ence to  divide  into  pills,  each  containing  3  grains. 


Wo-nn  Tpm."^ 

Take  of  Senna, 

Manna, 

Spigelia,  of  each 

.     .fss 

Fennel  seed 

•     3j. 

Worm  seed 

.       .5S3 

Savine 

•        •        -     9ij. 

Bitartrate  of  potassium 

•        .         .     Bij. 

Make  into  1  package. 

Directions. — Pour  on  to  this  a  quart  of  boiling  water,  and  let  it  digest 
for  10  or  15  minutes ;  of  the  clear  liquor  sweetened,  give  to  children  two 
years  old  and  upwards  a  small  teacupfiil,  warm,  morning,  noon,  and  night, 
on  an  empty  stomach.  It  may  be  given  3  or  4  days  successively,  if  neces- 
sary. 


Ginger  Beer. 


4  ounces. 
3      ■' 


Take  of  Eace  ginger  (bruised) 

Bitai-trate  of  potassium         .... 

Mix  them. 

Directions. — Add  to  these  ingredients  5  pounds  of  loaf  sugar,  2  lemons 
Tslicedi,  and  5  gallons  of  boiling  water.  Let  it  stand  12  hours;  then  add 
a  teacupfal  of  yeast  to  the  mixture,  and  bottle  immediately  and  securely. 
In  a  dav  or  two  it  will  be  readv  for  use. 


Pipsissewa  Beer. 

The  virtues  of  this  excellent  alterative  diuretic  are  obtained  in  an  agree- 
able form,  by  the  following  process : — 

Take  of  Pipsissewa  (chimaphila,  U.  S.  P.)        .        .        .6  ounces. 
\Yater 1  gallon. 

Boil,  strain,  and  add — 

Brown  sugar 1  pound. 

Powdered  ginger J  ounce. 

Yeast A  sufficient  quantity. 

Set  it  aside  till  fermentation  has  commenced ;  then  bottle  it  for  use. 

Dose,  a  small  tumblerful  3  or  4  times  a  day. 

In  the  same  way,  sarsaparilla,  sassafras,  uva  ursi,  and  other  medicinal 
substances,  may  be  made  into  Cerevisice,  or  beers. 

*  See  page  S13. 
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A. 

Abbreviations    in    prescrip- 
tions, 955. 
Abietiii,  520. 
Abietine,  503. 
Absinthin,  626. 
Abstracts  and  extracts,  824. 
Abstractum  aconiti,  825. 
belladonnse,  825,  826. 
conii,  825,  826. 
digitalis,  825,  826. 
hyoscyami,  825,  826. 
ignatise,  825,  826. 
jalapse,  825,  827. 
nucis-vomicse,  825,  827. 
podophylli,  825,  827. 
senegse,  825,  827. 
Valerianae,  825,  827. 
Abuse  of  opium,  803. 
Acacia,  433. 

powdering,  110. 
Acarus  scabiei,  189. 
Aceta,  704. 
Acetaldeliyd,  461. 
Acetates.     See  Bases. 
Acetic  fermentation,  639. 
Acetone,  427. 

and  tar  mixture,  994. 
Acetum,  427,  704. 
colchici  (drops),  77. 
distillatum  (drops),  704. 
lobelite,  705. 
opii,  705,  805. 
(drops),  76. 
sanguinarise,  706. 
scillse,  706. 
(drops),  77. 
Acid,  bottle,  22,  191. 
fermentation,  639. 
Acid  (Acidum). 
abietinic,  520. 
acetic,  426,  461,  526,  548. 
(drops),  76. 
saturating  power,  211 . 
tested  volum.,  415. 
camphorated,  1011. 
diluted,  427. 
(drops),  76. 
saturating  power,  211. 
tested  volum.,  415. 
glacial,  427. 

saturating  power,  211. 
tested  volum.,  415. 
aconitic,  530. 
artif.,  531. 
acrylic,  481. 
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Acid — 

sescinic,  624. 
alpha-orsellic,  560. 
amido-acetic,  557,  621. 
amido-capronic,  621. 
araygdalic,  638. 
anacardic,  533,  536. 
anchusic,  559. 
anemonic,  623. 
angelic,  508,  533,  539. 
anisic,  539. 
antimonic,  391. 
antimonious,  391. 
arachic,  481. 
arsenic,  385. 
arsenious,  385. 

saturating  power,  211. 

See  Arsenic. 
aspertannic,  552. 
balajnic,  481. 
behenic,  481. 
benzoic,  521,  522,  539. 

anhydrous,  545. 

apparatus,  545. 

saturating  power,  211. 
beta-orsellic,  560. 
bezoaric,  551. 
bixic,  559. 
bolieatannic,  552. 
boric,  196. 
brazilic,  559. 
bumolic,  548. 
butyric,  475,  476,  548. 
caffeotannic,  552. 
caincic,  533,  536. 
callutannic,  552. 
camphoric,  501. 
capric,  539. 
caprinic,  481. 
capronic,  480. 
caprylic,  480. 
carbazotic,  549. 
carbolic,  547. 

preparations,  548. 

test,  547. 

water,  642,  647. 
carbonic,  193,  481. 

apparatus,  166. 

processes,  165. 

water,  193,  642. 
carmic,  561. 
caryophyllic,  506,  539,  545, 

626. 
carotic,  559. 
carthamic,  558. 
carthaxanthic,  558. 
catechuic,  552. 


Acid — 
catechuinic,  552. 
catechutannic,  551. 
cathartic,  534. 
cephselic,  552. 
cerotinic,  481. 
cetraric,  533,  536. 
chelidonic,  537. 
chlorogenic,  552. 
chlorohydric,  197. 
chlorohydrocyanic,  209. 
cholalic,  557. 
choleinic,  556. 
cholestric,  557. 
cholic,  556. 
chromic,  197. 

chrysophanic,  533, 534, 558. 
cinchotannic,  552. 
cinnamic,  498, 510, 522,539, 

547. 
cissotannic,  553. 
citracantic,  531. 
citraconic,  531. 
citric,  526,  529. 

saturating  power,  211. 

tested  volum.,  415. 
coccalinic,  529. 
coccotannic,  552. 
coffeic,  552. 
coffeotannic,  552. 
colophonic,  519. 
convolvulic,  634. 
convolvulinolic,  634. 
copaivic,  518,  520. 
eornic,  533,  537. 
cortepinitannic,  553. 
coumaric,  625. 
crocic,  558. 
crotonic,  481. 
cuminic,  498. 
curcumic,  559. 
damaluric,  481. 
dammarie,  519. 
dextro-tartaric,  528. 
digitaleic,  533,  537. 
digitaiie,  533,  536. 
elaic,  481,  488. 
ellagic,  551. 
equisetic,  530. 
erucic,  481. 
erythric,  560. 
eugenic,  545. 
euxanthic,  561. 
evernic,  560. 
formic,  470,  530. 

artif.,  531. 
fu  marie,  529,  530,  531. 
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Acid — 

fungic,  529. 
galhuminic,  551. 
galitannic,  551. 
gallic,  551,  554. 
gallotannic,  552,  553. 
garabogic,  520,  559. 
geadic,  481. 
gentisic,  558. 
glyceric,  485. 
glycocholic,  556. 
gtiaiacic,  518,  533,  534. 
gyroijhoric,  560. 
hsematoxylic,  559. 
hederic,  533,  534. 
hippuric,  556. 
hydriodic,  dilute,  206. 
hydrobromic,  dilute,  207. 

Fothergill's,  208. 

saturating  power,  211. 

Squibb's,  207. 

tested  volum.,  415. 
hydrochloric,  197. 

(drops),  76. 

saturating  power,  211. 

tested  volum.,  415. 

diluted,  198. 

saturating  power,  211. 
tested  volum.,  415. 
hydrocyanic,  dilut.,  540. 

(drojjs),  76. 

difFereut  strengths,  543. 

test  solution,  405. 

volum.,  test  of,  413. 
hydrosulphocyanic,  632. 
hydrosulphuric,  208. 

test  solution,  408. 
hydrothionic,  208. 
hyocholalic,  556. 
hyocholic,  556. 
hyijerchloric,  344. 
hypoehlorous,  245. 
hypogseic,  481. 
hyjjophosphorous,  188. 
igasuric,  529. 
ilixanthic,  559. 
inosinic,  556. 
ipecacuanhic,  552. 
ipomic,  634,  635. 
isotartaric,  528. 
itaconic,  531. 
jalapic,  635. 
jalapinolic,  635. 
japonic,  552. 
kinic,  537,  538. 
kinovatannic,  552. 
kinovic,  626. 
komenic,  538. 
lactic,  530,  532. 

saturating  power,  211. 

tested  volum.,  415. 
lactucic,  627. 
Isevo-tartaric,  528. 
laurinic,  481. 
laurostearic,  481. 
leditannic,  552. 
lichenstearic,  536. 
lithic,  556. 
lizaric,  559. 
lobelic,  618. 
luteolic,  559. 
mafuric,  531. 


Acid — 

maleic,  531. 
malic,  526,  528. 
margaric,  481. 
meconic,  537,  538. 

test,  569. 
menisjjermic,  529. 
mesaconic,  531. 
metagallic,  551. 
metapectic,  433. 
metaphosphoric,  204. 
metatartaric,  528. 
methysalicic,  539,  543. 
methysalicylic,  539,  544. 
mimotannic,  551. 
moric,  552. 
moringic,  481. 
moritannic,  552. 
mucic,  436. 
muriatic,  197. 

(drops),  76. 

tested  volum.,  415. 

dilute,  198. 

tested  volum.,  415. 
myristic,  481. 
myronic,  550. 
nicotic,  529. 
nitric,  198. 

(drops),  76. 

saturating  power,  211. 

tested  volum.,  415. 

dilute,  199. 
saturating  power,  211. 
tested  volum.,  415. 

stains  removed,  261. 
nitro-hydrochlorie,  200. 

dilute,  201. 
nitro-muriatic,  200. 

diluted,  201. 
nitro-salicylic,  637. 
nitro-salicylous,  637. 
nitroso-nitricum,  200. 
nitrous,  200. 
cenanthylic,  480. 
oleic,  481. 
olinic,  481. 
ophelic,  628. 
opianic,  580. 
orceic,  559. 
orsellic,  559. 
oxalic,  526. 

volum.  solution,  414. 
oxylzaric,  559. 
oxyphenic,  552,  561. 
oxypini tannic,  552. 
palmitic,  481. 
paraellagic,  551. 
parakomenic,  538. 
paramalic,  529,  531. 
parapectic,  433. 
paratartaric,  528. 
parietinic,  534. 
parillic,  631. 
pectic,  433. 
pectosic,  433. 
pelargonic,  477,  480,  539. 
phenic,  547. 
I^hloridzic,  534. 
phospho-molybdic,  567. 
phosphoric,  188,  204. 

saturating  power,  211. 

dilute,  206. 


Acid- 
glacial,  204. 

liquor,  206. 
comp.,  206. 

tri basic,  204. 
phosphorous,  188. 
physetic,  481. 
picric,  540,  549. 

test  solution,  409. 
picrotoxic,  533,  534. 
pimaric,  520. 
pinic,  519. 
pinicortannic,  552. 
pinitannic,  552. 
pi  peri  c,  613. 
pipizaic,  559. 
polygalic,  533,  536. 
propionic,  624. 
purreeic,  561. 
pyrocatechuic,  552. 
pyrodeoric,  552. 
pyrogallic,  551,  555. 
pyroligneous,  427. 
pyromalic,  529. 
pyromeconic,  538. 
pjn-ophosphoric,  205. 
pyrotartaric,  528. 
quercitric,  552,  559. 
quercitritannic,  552. 
quercotannic,  551. 
racemic,  436. 
rhabarbaric,  534. 
rliamnotannic,  625. 
rhamnoxanthic,  558. 
rhodanic,  210. 
rhodotannic,  552. 
ricin-oleic,  481. 
rosolic,  548. 
rottleric,  558. 
ruberythric,  559. 
rubichloric,  552. 
rubinic,  552. 
ruficinchonic,  .552. 
rufigallic,  551. 
rufikinovic,  552. 
rufimoi'ic,  552. 
rufisulphuric,  637. 
rufocatechuic,  552. 
rutic,  539. 
rutinic,  559. 
saccharic,  436. 
salicylic,  498,  544. 

saturating  power,  211. 
salicylous,  539,  543. 
santalic,  558. 
santonic,  533,  535. 
scoparic,  559, 
sinapic,  481,  632. 
solanic,  529. 
spiric,  498,  543. 
spirous,  539,  543. 
steai'ic,  481. 
succinic,  519,  520,  530. 

artificial,  531. 
sulpho-carbolic,  301. 
sulpho-cholic,  556. 
sulpho-hydrocyanic,     210, 

632. 
sulpho-vinic,  461. 
sulphuric,  201. 

(drops),  76. 

saturating  power,  211. 
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Acid,  .sulphuric- 
tested  vol.,  41"). 
aromatic,  202. 
(drop.s),  7<i. 
tested  vol.,  415. 
dilute,  202. 

(dro|).si,  7(i. 
saturatiiif,'  l>ovvor,  211. 
tested  vol.,  415. 
sulpliurous,  20.'}. 

tested  vol.,  41."<. 
sulphydric,  208. 
sylvic,  519. 
tannic,  551,  55.'5. 
pills,  904. 
test  solution,  410. 
tanningic,  552. 
tanno-iuelanic,  551. 
tannoxylic,  551. 
tartaric,  52(j,  527. 
artificial,  527. 
inactive,  528. 
saturating  power,  21 1. 
tested  vol.,  415. 
test  solution,  410. 
tartralic,  528. 
taurocholic,  55<). 
thujic,  559. 
uric,  556. 
uvic,  52f). 

valerianic,  475,  480,  545. 
veratric,  537,  538. 
viridinic,  552. 
xanthorhamnic,  558. 
xanthotannic,  553,  5(il. 
Acidometer,  84. 
Acids,  administering  of,  191. 
astringent,  550. 
combined  with  alkaloids, 
537. 
anhydrous,  170,  191. 
animal,  555. 
antidote,  192. 
biliary,  557. 
bitter,  553. 
chromogenic,  559. 
yielding  colors,  558. 
from    cryptogamic   plants, 

559. 
fattv,  480. 
fruit,  520. 

derivatives,  530. 
inoi'ganic,  191. 
phaenogamic  plants,  558. 
representing  medicinal  ac- 
tivity of  plants,  532. 
mineral,  191. 
from  essential  oils,  539. 
yielding  essential  oils,  550. 
organic,  525. 
for  testing,  405. 
Aconitine,  569,  574. 

ointment,  933. 
Aconite  ointment,  921. 

plaster,  941. 
Acrolein,  481,  484. 
Adapter,  150. 
Adeps,  487. 

benzoinatus,  925. 
Adhesive  plaster,  940. 
Adjuvants,  959,  969. 
.Srugo,  305. 


yEsculitin,  443,  6.33. 
vHsculin,  443,  624,  633. 
yKtIier,  4(;0,  461,  465. 

fortior,  461,  4fj5. 

lotus,  465. 

See  Kthitr. 
Agonidin,  f)27. 
Airing  of  bedding,  lit  I';. 
Albumen,  446. 

pure  iiisoluhic,  ll.'i. 

te.st,  447. 

test  solution,  407. 

vegetable  coagulHt(!d,  147. 
Alcohol,    405,    4iii»,  4tll,    VWt, 

6(;9. 

(drops),  7i). 

absolute,  405,  460,  4fi3. 

amylic,  461,  475,  476. 

Attwood's  patent,  464. 

blast-lamp,  91 . 

butyl ic,  475. 

deodorized,  4()3. 

dilute,  670. 
(drops),  76. 

druggists',  463. 

ethylic,  405,  460. 
derivatives,  461. 

ex])ansion-table,  464. 

lami)s,  90,  91. 

methylic,  428,  470. 
derivatives,  470. 

per  cent,  in  wine,  460. 

phenylic,  547. 

tolylic,  523. 
Alcoholic  fermentation,  45.s. 

liquids     in      emulsifying, 
1037. 
Alcoholometer,  462. 
Alcoolatures,  669. 
Aldehyde,  4(il. 
Ale,  460. 
Aleuron,  446. 
Alizarin,  559. 
Algaroth's  powder,  390. 
Alkalies,  210. 

in  emulsifying,  1036. 

organic,  563. 

copaiva  mixture,  992. 
Alkaline  solution,  Physick's, 

660. 
Alkaloids,  563. 

animal,  620. 

chemical  history,  565. 

Howard's,  602. 

nomenclature,  564. 

phenyl  series,  566. 

quaternary,  569. 
artific,  572. 

tests,  566,  616. 
Allanite,  325. 
Allyle,  513. 

oxide,  513. 

sulphide,  513. 

sulphocyanide,  513. 
Almonds,  blanched,  763,  767, 
770. 

confection,  869. 

lotion,  999. 

mixture,  991. 

syrup, 763. 
Alnuin  (eclect.),  857. 
Alnuine  (eclect.),  857. 


A  loin,  631,  (i3N. 
.Msop's  infusion  mug,  654. 
Allerative.s,  !»96. 
Althx-a  flores,  4.34. 

ointment,  934. 

radix,  434. 

ros(!a,  434. 
Althiein,  6;(2. 
.Vluni,  ;;27. 

ammonia,  .328. 

ammonio-ferrif,  350. 

chrome,  32H. 

dried,  32>i. 

iron,  32.S. 
and  ammonia,  350. 

manganese,  32K. 

j)ota.ssa,  327. 
Alumen,  327. 

exsiccatum,  328. 
Alumina,  32.S. 
Aluminii  acetas,  32S. 

et  ammonii  sul)iha.s,  328. 

et  potassii  sulj)Iias,  327. 

hvdras,  328. 

sulj)haH,  329. 
Aluminium,  326,  405. 

salts,  32(i. 

weights,  39. 
Amaryllidacese,  neutral  prin- 
ciples, 631. 

essential  oils,  512. 
Amber,  522. 
Amidin,  430. 
Amidou  plasters,  946. 
i\mmonia,  aqua,  263. 
(drops),  7ti.. 

tested  volumet.,  414. 

fortior,  264. 

spiritus,  265. 
aromaticus,  266. 
Ammoniacum,  521. 
Ammoniates.     See  Basex. 
Ammonii       acetas       liquor, 
264. 

arsenias,  386. 

benzoas,  257. 

bicarbonas,  259. 

bromidum,  182. 
tested  volum.,  413. 

carbazotas,  262. 

carbonas,  258. 
test  solution,  407. 
saturating    power,    212, 

213. 
tested  volum.,  414. 

chloridum,  259. 
test  solution,  408. 
purified,  260. 

citratis  liquor,  265. 

hydrosulpiias,  262. 

hypophosphis,  260. 

iodidum,  177. 

et  magnesii  sulphas,  260. 

niurias,  259. 

nitras,  260. 

oxalas  test  solution,  409. 

phosphas,  261. 
test  solution,  409. 

picras,  262. 

proto-carbon  hydrate,  258. 

sesquiearbonas,  258. 

succinas,  531. 
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Ammonii — 

sulphas,  262. 

sulphidum,  262. 
test  solution,  410. 

valerianas,  263. 
elixir,  708. 

Pierlot's  solution,  708. 
Ampelopsin  (eclect.),  857. 
Amygdalin,  632,  638. 
Amyl,  548. 

nitrite,  475,  476. 
Amylum,  430,  431. 

iodatum,  431. 
soluble,  180. 
syrup, 180. 
Analysis  volumetric,  411. 
Anchietine,  570,  584. 
Anderson's  Scots'  pills,  1055. 
Anemone  camphor,  516. 
Anemouin,  516,  623. 
Angelicin,  626. 
Angelyle,  507. 
Anhydrides,  170. 
Aniline,  548,  574,  61 9. 

sulphate,  620. 
Animal  acids,  555. 

alkaloids,  620. 

charcoal,  425. 

oils,  487. 

products  used  in  medicine, 
444. 
Anime,  518. 
Anise  camphor,  516. 
Anisol,  516. 
Anodyne  mixture,  Parrish's, 

'  984. 
Anonacete  alkaloids,  569. 

essential  oils,  505. 
Antacid  mixtures,  990. 

powders,  821. 
Anthelmintic  mixtures,  996. 

species,  815. 

syrup,  996. 
Anthracine,  548. 
Antidote,  Bibron's,  182. 
Anti-intermittent      powders, 

820. 
Antimoniates.     See  Bases. 
Antimonic  oxide,  391. 
Antimony       TAntimonium), 
389. 

ablutum,  395. 

butter,  390. 

chloride,  390. 

non-ablutum,  395. 

oxide,  391. 

oxysulphuret,  392. 

et  potassii  tartras,  390. 

quinque-sulphuret,  393. 

regulus,  389. 

et  sodii  sulphuret,  396. 

sulphidum,  393. 
black,  393. 
purificatum,  394.' 

sulphuratum,  394. 

teroxide,  391. 
Antozone,  172. 
Aperient,  Mettauer's,  659. 
Aphrodsesin,  624. 
Apiin,  626. 
Apiol,  626,  757. 
Apirine,  572,  616. 


Apocynaceffi,  neutral  princi- 
ples, 628. 
Apocynin,  628. 
(eclect.),  856. 
Apomorphine,  570,  582. 

hydrochlor.,  682. 
Apoquinamine,  572. 
Aporetin,  534. 
Apothecaries'  weight,  40,  66, 

67. 
Apotheme,  661. 
Apparatus,     carbonic    acid, 
166. 
for  silvering  pills,  886. 
Appendix,  1043. 
Apportioning  quantities,  959. 
Apprentice's  duties,  1041. 
Aqua  acidi  carbolici,  642, 647. 
carbonici,  193,  642. 
ammonise,  263,  642. 
(drops),  76. 
saturating    power,    212, 

213. 
tested  volum.,  414. 
fortior,  264,  642. 
satui-ating  power,  212, 

213. 
tested  volum.,  414. 
amygdalse  amarse,  647. 
anisi,  647,  648. 
aurantii  florum,  642,  648, 

652. 
calcis,  282,  642. 
camphorse,  647,  649. 
chlori,  175,  642. 

tested  volum.,  412. 
cinnamomi,  647,  648,  650, 

652. 
creasoti,  647,  650,  985. 
destillata,  650. 

(drops),  76. 
fceniculi,  647,  648,  651. 
laurocerasi,  652. 
artificial,  653. 
menthffi  piperitse,  647,  64S, 
651. 
viridis,  647,  648,  651. 
phagedsenica,  998. 
regia,  200. 
rosffi,  642,  648,  651. 
sambuci,  652. 
tiliffi,  653. 
Aquse,  646. 
destillatse,  652. 
medicatse,  646. 
test,  651. 
Aquifoliacese,  alkaloids,  570. 

neutral  principles,  624. 
Arabin,  432. 
Aracete,  essent.  oils,  512. 
Arachin,  482. 
Arbutin,  627,  634. 
Archil,  559. 
Areometer,  83. 
Argand  burner,  94. 
Argentum  (Silver),  267. 
Argenti  chloridum,  267. 
ammonio-nitras,  test  solu 

tion,  407. 
cyanidum,  267,  540. 
iodidum,  267. 
nitras  cryst.,  268. 


Argenti  nitras — 

test  solution,  409. 
volum.  solution,  413. 
dilutus,  268. 
fusus,  269. 
stains  removed,  270. 
oxidum,  270. 

sulphas,  test  solution,  410. 
Argols,  crude,  221. 
Argyraescetin,  624. 
Argyra?scin,  624. 
Aribine,  521,  573,  618. 
Aricine,  571,  603. 
Aristolochiacese,     neutral 
principles,  630. 
essential  oils,  511. 
Army  scales,  37. 
Arnica  liniment,  811. 
Arnicin,  604,  626. 
Aromatizing  lozenges  extem- 
poraneously, 876. 
Arrack,  459. 
Arrowroot,  431. 
curcuma,  431. 
pap,  1047. 
with  milk,  1047. 
Arseniates.    See  Bases. 
Arsenic  (Arsenicum),  383. 
antidote,  385. 
iodide,  387. 

et  hydrarg.  iodide  liquor,. 
386. 
test  for  presence,  406. 
tested  volum.,  412. 
white,  385. 
Arsenites.     See  Bases. 
Art  of  combining  medicines,. 

968,  969. 
Arterial  and  nervous  stimu- 
lants, 982. 
sedatives,  mixtures,  823. 
stimulants,  822. 
Arthanatin,  629. 
Arum,  432. 
Asafcetida,  521. 
enema,  1002. 
mixture,  983. 

Shinn's,  983. 
powdering,  115. 
Asarin,  516,  630. 
Asarura  camphor,  516. 
Asclepiadacea?,    gum  resins., 
521. 
neutral  principles,  628. 
Asclepidin  (eclect. ),  857. 
Asclepin,  628. 
Asclepion,  628. 
Ascletin  (eclect.),  857. 
Asparagin,  632. 
Assamar,  437. 
Assay  cinchona,  587. 

opium,  796. 
Astringents,  mixtures,  978. 
powders,  821. 
powders  for  infants,  821. 

sedative,  821. 
rose-leaf  tablets,  883. 
Athamantin,  626. 
Atherospermine,  571. 
Atlee's    neuralgia    mixture,, 

993 
Atropine,  572,  609. 
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Atropine — 

sulphate,  lilO. 
collyriurn,  1000. 

test,  (iKi. 

valerianate,  (ilO. 
Atrosia,  61 1. 
Attroquininc!,  571. 
Attwood's     ))atent     alcohol, 

4G4. 
Aubergier's  syrup,  7M. 
Aurantiacea',  neutral  princi- 
ples, (i'l'A. 

essential  oils,  r)05. 
Aureoline,  173. 
Aurum  (Gold),  320. 
Auri  chloridum,  321. 
test  solution,  40S. 

cyanidum,  322. 

foliatuni,  323. 

et  sodii  chloridum,  321. 

iodidum,  322. 

liinatura,  323. 

oxidum,  323. 

pulvis,  323. 

priecipitatum,  323. 

praeparata,  323. 
Automatic  washing-box,  168. 
Avense  farina,  432. 
Avery's  weights,  40. 
Avoirdupois  weight,  66,  67. 
Azolitinin,  560. 

B. 

Bakes'  glycerole  of  sumach, 

795. 
Balance,  hydrostatic,  78. 
Balneum  iodinii,  1003. 

marinum,  1003. 
Balsam,  Canada,  520. 
copaiva,  520,  523,  524. 

resin,  518,  520. 
fir,  520. 

of  honey,  1053. 
Peru,  522,  524. 
resin,  518. 
test,  524. 
white,  522. 
Tolu,  522. 
Turlington's,  1053. 
Balsamic    expectorant    mix- 
ture, 994. 
Balsaminea?,  balsams,  522. 
Balsams,  521. 
Bandoline,  1018. 
Baptisin  (eclect.),  857. 
Baptisine,  570,  586. 
Barium,  271. 
carbonate,  271. 
chloride,  272. 
liquor,  272. 
test  solution,  408. 
iodide,  272. 

nitrate,  test  solution,  409. 
Barks,  collection,  106. 
Barley,  432. 
sugar,  437. 
water,  663. 
Barosmin  (eclect.),  857. 
Barr's  magnesia  table,  286. 
Bases,  170. 
Basham's  mixture,  349. 


Basilicon  cerate,  917,  !t2.'i. 
Basis  of  prescription,  9.")!i. 

for  topical  api>lications,949. 
Bassorin,  432,  521. 
liaternan's  drops,  1052. 
Hath,  alum,  15.S. 

hot  air,  102.     . 

iodine,  1003. 

oil,  158. 

.sand,  100. 

sea-water,  1003. 

steam,  102. 
modified,  148. 

water,  100,  147. 
high -pressure,  101. 

porcelain,  101. 

chloride  of  zinc,  15M. 
Baths,  997. 
Baume's  hydrometer,  84. 

and  specific  gravity,  87. 
Bdellium,  521. 
Beads,  Levi's,  82. 
Beakers,  404. 
Bears'  oil,  494. 
Bebeerine,  572,  612. 

sulphate,  613. 
Becker's  eye  balsam,  932. 
Becquerel's  gout  pills,  901. 
Bed,  arrangement  of,  1043. 

airing  of,  1043. 

pan-covered,  51. 

slipper,  50. 

Bedbug  poison,  309. 

Beef  essence,  1048. 

tea,  1048. 

wine  and  iron,  708. 

iron  and  cinchona,  708. 
Beer,  460. 

ginger,  1055. 

Jews',  703. 

pipsissewa,  1055. 

tar,  703. 
Beeswax,  487. 
Belladonna    ointment,    921, 

928._ 
Belladonnine,  572,  611. 
Bellows,  foot,  96. 
Benne,  434. 
Benzalcohol,  523. 
Benzene,  498,  548. 
Benzidam,  619. 
Benzidamin,  574. 
Benzine,  549. 
Benzoates.     See  Bases. 
Benzoated  alkaline  mixture, 
992. 

lard,  916. 
Benzoin,  521,  545. 

tincture     for     perfumery, 
1008. 
Benzole,  498,  548. 
Benzyle  hydruret,  498. 

oxide,  498. 
Beranger's  pendulum  scales, 

38. 
BerberidaceEe  alkaloids,  569. 
Berberine,  569,  570,  576. 

muriate,  577. 
Berbine,  577. 
Berzelius'  lamp,  90. 
BestuchefF's  nervine  tincture, 

344. 


Beta-orciiie,  436. 
Betuiaceic,     neutral     princi- 
ples, 630. 

essential  oils,  511. 
Bezoars,  551. 
Bibron's  antidote,  1X2. 
Bicarboiiates.     See  liajieH. 
Bichloranilin,  556. 
Bichlorides.     See  Hanoi. 
Biette's    arsenical    solution, 

386. 
Bilasparagin,  557. 
Bile,  557. 

acids,  557. 
Bilifuscin,  5t;i. 
Bilin,  557. 
Birdlime,  517. 

Bird's  whooping  cough  mix- 
ture, 995. 
Bismutli  (bismuthum),  397. 

citrate,  397. 
and  ammonia,  398. 

oxide,  399. 

subcarbonate,  399. 
mixture,  979. 

subnitrate,  400. 

tannate,  402. 

valerianate,  402. 
Bittern,  182. 

Black  currant  paste,  876. 
Black  draught,  658. 

drop,  800. 

wash,  998. 
Blackberry  brandy,  789. 

syrup,  763,  767. 
aromatic,  789. 
Blancard's  pills,  899. 
Blank  labels,  1028,  1029. 
Blast-lamp,  91. 
Bleaching  powder,  284. 
Blende,  293. 
Blistering  cerate,  917. 

collodion,  422. 

tissues,  917,  918. 
Blister  for  back  of  ear,  918. 
Blisters,  917. 
Blood  serum,  445. 

test,  562. 
Blood's  flour  sifter,  !!!•. 
Blue  mass,  895. 

extemporaneous,  895. 
powdered,  896. 

indigo,  561. 

ointment,  926. 

Prussian,  358. 

vitriol,  305. 
Board  for  lozenges,  873,  875. 

Franciscus',  873. 

Harrison's,  873. 

Slocum"s,  873. 
Bcedeker's  albumen  test.  447. 
Boettger's  sugar  test,  441 . 
Boiling,  146. 

bumping  avoided,  15l». 
Bone,  454. 

black,  425. 
Bonjean's  ergotine,  848. 
Borraa;inacene,  essential  oils, 

'sio. 

Borax,  240. 

and  ointments,  240. 
Borneen,  507. 
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Borneen — 

hydrate,  515. 

Borneo  camphor,  515. 

Botanic  styptic,  1014. 

Bottle,  acid,  2'2,  191. 

cement,  191. 

broken,  as  percolator,  140. 

citrate,  291. 

colored,  20,  21. 

corks,  49. 

dusting,  for  pills,  1032. 

continuous  filtering,  14.3. 

labelling,  22. 

moistening,  lOol. 

oil,  20. 

paste,  1027. 

pouring  from,  10.38. 

receiving,  graduated,  141. 

salt-mouth,  20. 

siphon,  194. 

specific  gravity,  80. 
extemporaneous,  81. 

spritz,  167. 

syrup,  21.  • 

for  test  solutions,  40;3. 

tincture,  20. 
Bougies,  tin  can  for,  50. 
Boulton's  solution,  1005. 
Bower's  glycerine,  484. 
Box,  lime  for  desiccation,  111. 
Boxes,  paper,  50. 

pill,  50. 

powder,  1024. 

turned  wood,  50. 
Brackets,  shelf,  23. 
Brandy,  462,  665. 

blackberry,  789. 
Brazilin,  559. 
Breast  plaster,  945. 

Wilson's,  943. 
British  oil,  10.54. 

pharm;vcoj)ceia,  60. 
Broraalhydrat,  475. 
Bromaniiin,  566. 
Bromides.     See  Bases. 
Bromine,  181. 

chloride,  183. 
Bromoform,  470,  475. 
Bromum,  181. 
Broth,  chicken,  1048. 

Liebig's,  451. 
Brown  mixture,  993. 

stout,  460. 
Brucine,  571,  607. 

test,  616. 
Brvonin,  626. 
Brvonitin,  626. 
BrVoretin,  626. 
Buchu,  432. 
Bullock's  carboy  siphon,  57. 

on  freezing-point  of  glyce- 
rine mixtures,  25. 
Bumping  avoided  in  boiling, 

159. 
Bunsen's  burner,  97. 

filter-pump,  132. 
Burdock,  432. 
Burette,  Mohr's,  404. 

stands,  404. 
Burgundv  pitch,  522. 
plaster,  939. 

wine,  460. 


Burner,  Argand,  94. 

Bunsen's,  97. 

Fletcher's,  96. 

Griflin's,  98. 

horizontal,  97. 

McGlensey's,  98. 
Burton  ale,  460. 
Butler's     fliiid     extract    hy- 
drangea, 751. 
Butter,  448,  487. 

of  antimonv,  390. 

cacao,  486,  489. 

milk,  450. 

of  zinc,  296. 
Butvl,  548. 
Butyrum,  448,  487. 
Buxine,  572,  612. 

c. 

Cacao  butter,  486,  489. 
Cachet  de  pain,  817. 
( 'admium,  302. 
iodide,  302. 
ointment,  302. 
sulphate,  302. 
tests,  302. 
Cafetiere  de  Doubelloy,  135. 
Caffeidine,  585. 
Cafleine,  570,  571,  584. 
arseniate,  585. 
citrate,  585. 
test,  584. 
Calamina,  293,  296. 

preparata,  296. 
Calcination,  103. 
Calcium,  272. 
benzoate,  273. 
bicarbonate,  273. 
bromide,  273. 
butyrate,  274. 
carbonate  precip.,  275. 
chloride,  276. 

test  solution,  408. 
chlorinated,  284. 

tested  volum.,  412. 
hypophosphite,  277. 

syrups,  278. 
iodide,  178. 
lactophosphate,  280. 

syrup,  280. 
phosphate  precip.,  281. 

syrups,  280,  281. 
saccharate,  283. 
sulphate,  test  solution,  410. 
suljihidum,  285. 
sulphite,  282. 
sulpho-carbolas,  251. 
CalJsaya  extract,  Ellis's,  847. 
Calluxanthin,  .552. 
Calomel,  310. 
English,  310. 
hydrosublimed,  310. 
and  jalap  powder,  823. 
Calves'  feet,  453. 
extract,  453. 
jelly,  1048. 
Calx,  284. 
chlorata,  284. 

test  solution,  412. 
sulphurata,  285. 
See  Calcium. 


Camelliacete,   essential    oils, 

505. 
Campbell's  injection,  1001. 
Camphene,  501. 

hydrate,  496. 

oxide,  496. 
Camphor,  501. 

anemone,  516. 

anise,  516. 

artificial,  496. 

asarum,  516. 

Borneo,  501,  515. 

bromide,  184. 

clove,  516. 

inactive,  515. 

inula,  516. 

iris,  516. 

juniper,  516. 

lemon,  501,  516. 

liniment,  807,  809. 

mace,  520. 

matricaria,  515. 

mint,  516. 

mixture,  Hope's,  979. 
Parrish's,  979. 

monarda,  516. 

monobromated,  1.S4. 

and  opium  pills,  906. 

parsley,  516. 

powdering,  115. 

sassafras,  516. 

spirit,  664,  666. 

sublimed,  115,  163. 

tobacco,  516. 

water,  648,  649. 
Camphorated     acetic     acid, 

1011. 
Camphors,  515. 
Can  extract,  26. 

herb,  19. 

japanned,  19. 

oil,  21. 

patent  safety,  27. 
Canada  balsam,  520. 
Candies,  868. 

and  drops,  884. 
Candy,  cough,  884. 

rock,  437. 
Cane  sugar,  435. 
Canellacese,    essential     oils, 

.506. 
Canna,  431. 

Cannabinacea;,  resins,  519. 
Cantharides  cerate,  917,  922. 
Cantharidin,  515,  632,  917. 
Caoutchene,  501. 
Caoutchouc,  516. 

vulcanized,  517. 
Caoutchoucoids,  516. 
Cap,  metallic  foil,  1026. 
Capping  of  corks,  1026. 
prescriptions,  1026. 
Caprifoliacea?,  neutral    prin- 
ciples, 627. 

essential  oils,  507. 
Caproj'l,  548. 
Capsaicin,  636. 
Capsicin,  .572,  612,  628. 
Capsicum  syrup,  787. 
Capsule,  47. 
Caramel,  437. 
Carat,  320. 
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Carbo  aniraalis,  425. 
purificatum,  425. 

ligni,  425. 
Carbohydrates,  416. 
Carbolate  of  iodine,  1005. 
Carbon  bisulphide,  190. 
Carbonates.     See  Bases. 
Carbonating  process,  165. 
Carbonization,  164. 
Carboy  exhaust,  57. 

siphon,  Bullock's,  57. 
Cardamoms,  powdering,  115. 
Cardol,  624. 
Care  in  compounding,  1021. 

of  nurse,  1046. 
Carmine,  indigo,  560. 
Carminative,  Dalby's,  1052. 

Dewees',  987,  1052. 
Caro,  448. 
Carotse  radix,  444. 
Carotin,  559. 
Carrageen,  432. 

paste,  872. 
Carrageenin,  432. 
Carrara      water,      artificial, 

273. 
Carrot,  wild,  444. 
Carthagine,  604. 
Cartharain,  558. 
Cartier's  hydrometer,  84. 
Carvacrol,  498. 
Carvol,  498. 
Caryophyllacese,     neutral 

principles,  623. 
Caryophyllin,  516,  625. 
Cascarillin,  630. 
Cases,  24. 

for  catheters  and  bougies, 
50. 
hypodermic  pellets,  888. 
pamphlets,  51. 
prescription  scales,  36. 
Casein,  446. 

vegetable,  446. 
Cassia,  522. 

fistula,  444. 
Cassiin,  625. 
Castile  soap,  486. 
Castillon's  powder,  1049. 
Castine,  571,  608. 
Castor-oil,  487,  491. 
jelly,  997. 
mixture,  986. 
Castorin,  632. 
Cataplasma  aromatica,  950. 

ad  decubitum,  336. 

lini,  949. 

sinapis,  950. 
Cataplasmata,  949. 
Catechin,  552. 
Catechu,  551. 

lozenges,  883. 

tannin,  552. 
Cathartics,  mixtures,  986. 

pills,  898. 
Cathartin,  625. 
Caulophyllin  (eclect.),  857. 
Caustic  alcohol,  244. 

carbolic  acid,  548. 

corrosive  sublimate,  424. 

lunar,  269. 

vegetable,  223. 


Causticum       depillatorium, 

_  998. 
Cautions    about    dispensing, 

1018. 
Ceanothine  (eclect.),  858. 
Cellar,  52. 
Cellulin,  416. 

di-nitro,  416. 

mono-nitro,  41(3. 

tri-nitro,  416. 
Cellulose,  417. 
Cement  for  acid  bottles,  191. 
glass  labels,  22. 
pestles,  43. 
Centigrade  thermometer,  99. 
Cera  alba,  487. 

chinensis,  487. 

flava,  487. 

japonica,  487. 

myricge,  487. 
Cerasein  (eclect.),  858. 
Cerasin,  432. 
Cerates,  913,  1039. 

blistering,  917. 

preparation  and  uses,  915. 

rancidity  of,  913. 

syllabus  of,  915. 
Ceratophyllin,  631. 
Ceratum  (Cerate),  916,  922. 

adipis,  916. 

basilicon,  923. 

calaminse,  924. 

camphorse,  922. 

cantharidis,  917. 

cetacei,  923. 

extracti    cantharidis,   917, 
923. 

Goulard's,  921,  922,  923. 

plumbi    subacetatis,    921, 
922,  923. 
comp.,  931. 

resinse,  923. 
comp.,  923. 

sabinas,  924. 

saponis,  916,  924. 

simplex,  916,  922. 

spermaceti,  923. 

zinci  carbon.,  924. 
Cerite,  325. 
Cerium,  325. 

bromide,  326. 

nitrate,  326. 

oxalate,  325. 
Ceryle  oxide,  482. 
Cetaceum,  487. 

cerate,  923. 

mixture,  994. 
Cetin,  482. 
Cetraria,  432. 
Cetyle  oxide,  482. 
Chserophylline,  573,  618. 
Chalk,  274. 

julep,  978. 

lozenges,  877,  878. 

mixtui'e,  978. 
Ricliard's,  1054. 
and  blue  mass,  979. 

ointment,  933. 

powders,  821. 
Chameleon  mineral,  381. 
Champagne,  460. 
Change  of  linen,  1044. 


Change — 

of  posture,  1043. 
room,  1044. 
('ha])man's  dinner  pills,  902. 

pills  in  intennittents,  9(17. 
Chapped   hands,  wash,   .sil, 

999. 
Charcoal,  animal,  425. 
purified,  425. 

and    blue    mass    mixture, 
986 

dentifrice,  1013. 

tooth-paste,  1013. 

willow,  425. 

wood,  425. 
Charges  of  the  apothecary, 

1021. 
Charring,  164. 
Charta  cantharidis,  919. 

sinapis,  919. 
Cheese,  450. 

cream,  450. 
Chelerythrine,  570,  583. 
Chelidine,  570,  .583. 
Chelonin  (eclect.j,  859. 
Chemical  food,  352. 

and  pharmaceutical  incom- 
patibles,  973. 
Chemicals,  how  to  keep,  19. 
Chemistry,  inorganic,  170. 

organic,  416. 
Chenopodiaceae,      alkaloids, 
573. 

essential  oils,  510. 
Cherry -laurel  water,  652. 
Chicken  broth,  1048. 

jelly,  1049. 
Chilblains,  lotion  for,  999. 
Chimaphilin  (eclect.),  859. 
Chimney  lamp,  91. 
Chinese  green,  558. 
Chinoidine,  602,  847. 

acetate,  solution  of,  980. 

pills,  905. 
Chinoline,  574. 
Chiratogenin,  628. 
Chiretin,  628. 
Cholagogue,  982. 
Cholera,     Asiatic,     tincture, 

696. 
Cholesterin,  557. 
Chloral  hydrate,  470,  473. 
Chloranilin,  566. 
Chlorates.     See  Bases. 
Chlorides.     See  Bases. 
Chlorine,  174. 

disinfectant    preparations, 
174. 

solution,  175. 

water,  175. 
Chloroform,  470. 
(drops),  76. 

commercial,  471. 

gelatinized,  812. 

liniment,  807,  809. 

mixture,  984. 

without  camphor,  983. 

paregoric,  710. 

purificat.,  470. 

venale,  471. 
I  Chlorophyll,  561. 
j  Chlorrubin,  5-52. 
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Chlorum,  174. 
Cholagogue  tonic,  982. 
Cholesterin,  452. 
Chondrin,  452. 
Chondrogen,  452. 
Choudrus,  432. 
Chrvsarobiii,  533. 
Chrysene,  502,  548. 
Chrysophanic  acid,  ointment 

of,  925. 
Chulariose,  434. 
Churchill,     hypophosphites, 

188,  279. 
Cicutine,  573,  617. 
Cider,  460. 

mixture,  Parrish's,  660. 
Cimicifugin  (eclect.),  959. 
Cinclioline,  571. 
Cinchona  alkaloids,  571,  587. 
chemical    and    physical 

properties,  602. 
Howard's,  602. 
optical  behavior,  602. 

bark,  assay,  587. 
Cinchonine,  571,  599. 

acetate,  600. 

hydriodate,  600. 

muriate,  600. 

sulphate,  599. 

tannate,  600. 

test,  599. 
Cinchonicine,  572,  601. 
Cinchonidine,  571,  600. 

sulphate,  601. 
Cincinnati  wine,  460. 
Cinnabar,  artificial,  318. 
Cinnameine,  522. 
Cinnamen,  522. 
Cinnamyle,  498. 

hydruret,  498,  510. 

oxide,  498. 
Circulatory       disj)lacement, 

123. 
Cissampeline,  569,  57(). 
Cistinacese,  resins,  518. 
Citrates.    See  Bases. 
Citrate  corks,  49. 
Citrine  ointment,  927. 
Citromels,  793. 
Clamp  for  mortar,  33. 
Claret,  460. 
Clarification,  126. 
Clasp,  Wiegand's,  156. 
Claud  er's  elixir,  660. 
Clay  furnace,  89. 
Cleanliness  in  sick  chamber, 
1043. 

of  person,  1044. 
Clematitin,  630. 
Clemen's  almond  lotion,  999. 
Closet  for  poisons,  33. 
Cloves,  camphor,  516. 
Cnicin,  626. 
Coal  naphtha,  548. 

oil  naphtha,  549. 

tar  products,  548. 
Cobaltum,  383. 

oxide,  383. 
Coccogenin,  629. 
Cocoa.    See  Cacao. 
Cocoaine,  571,  587. 
Codamine,  570. 


Coddington's  iodide  of  iron 

pills,  899. 
Codeine,  570,  581. 
Cod-liver  oil,  487,  492. 
how  to  Iceep,  25. 
and    biniodide    of   mer- 
cury, 996. 
jelly,  997. 
mixture,  995. 
ointment,  933. 
Coins,  U.  S.,  70. 
fineness,  320. 
Colchiceiue,  616. 
Colchicine,  572,  616. 

sulphate,  572. 
Cold  cream,  916,  924. 
Turnbull's,  930. 
Collagen,  452. 
Collection  of  plants,  105. 
Collinsonin  (eclect.),  859. 
Collodion,  422,  643. 
aconital,  422. 
I      atropinal,  422. 
j      belladonnal,  422. 
blistering,  422. 
cantharidai,  422. 
caustic  hydrarg.,  424. 
flexile,  422. 
I      iodinal,  422. 
1      modified.  Rand's,  422. 
i      stypticum,  423. 
j      tinct.  prteiJarat.,  424. 

uses,  424. 
'  Colloids,  418. 
1  Collyria,  997,  1000. 
Collyrium  acidi  borici,  1000. 
atropinte  sulphatis,  1000. 
sodii  boratis,  1000. 
Colocvnthein,  626. 
ColocVthin,  626,  633. 
Colocynthitin,  626. 
I  Cologne  water,  best,  1008. 
common,  1008. 
Colognes,  1007,  1008. 
Colophene,  501.      j-j^ 
Colorin'.'-  niattei/animal.  5()1. 
liiliary,  5(i2.. 
vegetalde,  560. 
Color  of  coated  pills,  1034. 

for  tooth-powder,  1013, 1014. 
Colors    show    freezing    pre- 
vented, 25. 
Columbin,  623. 
Combination    of    medicines, 

968. 
Combustion,  171. 
Comfrey,  432. 
Comminution,   processes    of, 

105. 
Compositpe,  alkaloids,  571. 
essential  oils,  507. 
neutral  principles,  626. 
Composition  powder,  1053. 
Compounding  prescriptions, 
1018. 
care  in,  1021. 
Compressed  pills,  887. 
Concavity  in    minim   meas- 
ures corrected,  75. 
Concentrated  remedies,  856. 
Condenser,  Liebig's,  152, 153. 
Squibb's,  154. 


Condenser — 

stand,  Squibb's,  153. 
Condensing  worm,  159. 
Conditions  favoring  chemical 
incompatibility,     974, 
975. 
Confections,  868. 

almonds,  869. 

aromatic,  869. 

opium,  869. 

orange-peel,  869. 

black  pepper,  870. 

piles,  870. 

roses,  868,  869. 

senna,  869,  870. 
Conhydrine,  571,  617. 
Coniferse,  neutral  principles, 
631. 

essential  oils,  503. 

oleoresins,  520. 

resins,  519,  520. 
Conine,  573,  617. 
Conserves,  868. 
Convallamaretin,  631. 
Convallamarin,  631. 
Convallaretin,  631. 
Convallarin,  631. 
Convolvulaceie,       alkaloids, 
572. 

essential  oils,  510. 

gum  resins,  521. 

neutral  principles,  (i28. 

resins,  518. 
Couyolvuline,  518,  521,  572, 

608,  628,  634. 
Convolvulinol,  634. 
Coolers,  soda-water,  195. 
Cooper's  gelatine,  452. 
Copaiba,  520,  523. 

alkaline  mixture,  992. 

resin,  518,  520,  524. 
Copal,  518,  524. 
Copper,  303,  405. 

salts.     See  Cuprum. 
Copperas,  370. 
Cordial,  Curasao,  707. 
red,  708. 

Godfrey's,  1052. 

propylamin,  712. 

Warner's,  695. 
Cordials,  706. 
Corks,  1025. 
Cork  borer,  152. 

bottle,  49. 

capping,  1026. 

citrate,  49. 

homoeopathic,  49. 

presser,  1026. 
Lochman's,  1027. 

rubber,  49. 

tapering,  49'. 

velvety,  49. 
Cornine,  537. 

(eclect.),  859,  860. 
Corn-meal  gruel,  1049. 

plasters,  annular,  946. 
Correcting  errors  in  prescrip- 
tions, 1031. 
Correctives  in  prescriptions, 

959. 
Corregents,  970. 
Corrosive  sublimate,  309. 
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Corrosive  sublimate — 

collodion,  424. 

pills,  907. 
Corydalia  (select.),  860. 
Corydaline,  570,  583. 
Coryza  mixture,  993. 
Cotton,  absorbent,  419. 

carbolized,  419. 

gun,  420. 

iodoformized,  419. 

prepared,   ethereal    solut., 
422. 

salicylated,  419. 
Cough  candy,  884. 

lozenges,  Jackson's,  881. 
Parrish's,  881. 
Spitta's,  873. 
Wistar's,  873. 

mixtures,  993. 
Coumarin,  625. 
Counter-irritant,  Granville's, 

999. 
Counters,  27. 

dispensing,  29,  30. 

prescription,  32. 

soda-water,  27. 

working,  34. 
Court  plaster,  938. 
Cowrie,  519. 
Coxe's  sparkling  gelatin,  453. 

hive  syrup,  764,  767. 
Crassulacese,    essential    oils, 

506. 
Cratinine,  620. 
Cream,  450. 

cheese,  450. 

syrup,  791,  792. 

of  tartar,  220. 
draught,  986. 
Creasote,  429,  545. 

drops,  76. 

lotion,  998. 

mixture,  985. 

test,  547. 

water,  985. 
Creatine,  620,  632. 
Creatinine,  620. 
Creta,  274. 

prseparata,  274. 

pra?cipitatus,  275. 
Creuse's  syrup  of  iodide  of 

manganese,  378. 
Crotonine,  572,  612. 
Croton  oil,  487,  492. 
Crotonol,  630. 
Crucible,  Hessian,  164. 

jacket,  92. 

platinum,  164. 

porcelain,  164. 

support,  92,  223. 
Cruciferee,  neutral  principles, 

632. 
Cryptopine,  570. 
Crystallin,  446,  574,  619. 
Crystallization,  166. 
Crystalloids,  418. 
Cubeb  lozenges,  878. 

mixture,  993. 
Cubebin,  630. 
Cucurbitacese,  alkaloids,  571. 

neutral  principles,  626. 
Cudbear,  559. 


Cultivation  of  plants,  108. 
Cumidin,  548. 
(Juminol,  507. 
(Jumol,  .548. 
Cumyle,  498. 

hydruret,  498. 

oxide,  498. 
Cup,  porcelain,  47. 
Cup  weight,  40,  70. 
Cuprum  (copper),  303,  405. 

acetate,  304. 

aluminatum,  306. 

ammoniatum,  306. 

ammonio-sulphate,  306. 
test  solution,  407. 

carbonate,  304. 

chloride,  304. 

nitrate,  304. 

nitroprusside,  499. 

oxide,  305. 

aramoniacal  solut.,  417. 

reactions,  303. 

subacetate,  305. 

subcarbonate,  304. 

sulphate,  305. 
test  solution,  410. 

tartrate  and  potassium,  test 
solution,  410. 
Cupuliferse,    neutral    princi- 
ples, 630. 
Curagao  cordial,  707,  708. 
Curarine,  571,  608. 
Curcuma,  631. 

arrowroot,  431. 
Curcumin,  .559,  631. 
Curds,  450. 
Currant  wine,  460. 
Curve  for  gas-tube,  94. 
Cusconidine,  571. 
Cusconine,  571. 
Cusparin,  624.    • 
Cutting,  114. 
Cuttlefish  powder,  1013. 
Cyananiline,  566. 
Cyanides.     See  Bases. 
Cyanin,  561. 
Cyclamin,  629. 
Cyclamiretin,  629. 
Cydonium,  4.34. 
Cylinder,  graduated,  403. 
Cymol,  507,  548. 
Cynapine,  571,  586. 
Cyprian  turpentine,  520. 
Cypripedin  (eclect.),  861. 

D. 

Dalby's  Carminative,  1052. 
Dammar,  Australian,  519. 

East  India,  519. 
Dammarane,  519. 
Damniarine,  519. 
Daphnetin,  629. 
Daphnin,  629. 

Dating  of  prescriptions,  966. 
Datiscetin,  630. 
Datiscin,  630. 
Daturine,  572. 
Death-bed,  1046. 
Decay,  639. 

Decease,  order   at   time   of, 
1046. 


Decimal  system,  06. 

weights,  66,  70. 
Decocta,  660. 
Decoction  process,  660. 
Decoctum  (Decoction) — 

aloes  comp.,  substitute,  659. 

barley,  663. 

cetraria;,  663. 

chimaphilie,  663. 

hordei,  063. 

Iceland  moss,  663. 

pipsissewa,  663. 

sarsapariUa  comp.,  ()63. 

senega-,  062. 

uvis  ursi,  662. 
Decoloration,  167. 
Decomposition     of     organic 

bodies,  639. 
Dehydration,  163. 
Delff's  digitalin,  629. 
Delphine,  569,  575. 

test,  616. 
Demulcent  mixtures,  991. 
Dentifrices,  1013. 
Deodorization,  167. 
Depillatory  powders,  997. 
Deshler's  salve,  917. 
Desiccation,  111. 
Dessertspoonful,  75. 
Deuteropine,  570. 
Dewees'  breast  plaster,  942. 

carminative,  987,  1052. 

colchicum  mixture,  993. 

tincture  of  guaiacum,  694. 
Dextrin,  417,  430. 
Diabetic  sugar,  438. 
Diachylon  plaster,  940. 
Dialysis,  169,  418. 
Diaphoretic  lozenges,  883. 
Diastase,  458. 
Dicinchoiiidine,  571. 
Didymium,  325. 
Dietetic  directions,  1047. 
Diethylaniline,  566. 
Digestion,  655. 
Digitalacrin,  636. 
Digitalalarin,  629. 
Digitaletin,  629,  636. 
Digitalin,  628,  636. 
Digitaliretin,  629. 
Digitasolin,  628. 
Dihoraocinchonine,  571. 
Diluent,  959. 
Diluents  for  mixtures,  977. 

for  powders,  817. 
Dinitro-cellulin,  416. 
Dinneford's  fluid   magnesia, 

288. 
Dioscorein  (eclect.),  861. 
Dippel's  animal  oil,  514. 
Dipteracese,  essential  oils,  502. 
Diquinidine,  571. 
Discipline  of  the  store,  1040. 
Disinfectants,  1000. 
Disinfecting     fluid,     Labar- 
raque's,  236. 
Ledoyen's,  333. 

preparation,  chlorine,  174. 
Dispensatory,  U.  S.,  60. 
Dispensing,  1021. 

counter,  29,  30. 

difficulties,  20,  21. 
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Dispensing — 

liquids,  1025. 

medicines,  1021. 

office,  1019. 

pills,  10.31. 

powders,  1024. 
small,  1023. 

prescriptions,  1018. 

solids,  1022. 

store,  arrangement,  17. 
Displacement,  135. 

apparatus,  47. 

circulatory,  123. 

contiuuous,  143. 

by  ether,  145. 

history,  135. 

by  steam,  145. 

by  volatile  liquids,  145. 
Displacer,      broken      bottle, 
146. 

ether,  145. 

funnel,  140. 

Hance's,  134. 

lamp-chimney,  137. 

porcelain,  138. 

queensware,  13s. 

Squibb's,  139. 

steam.  Smith's,  145. 

syringe,  140. 

tin,  137. 

for  volatile  liquids,  145. 
Distearin,  482. 
Distillation,  149. 

destructive,  162,  (540. 

double,  161. 

dry,  162. 

of  flowers,  161. 

fractional,  161. 

of  herbs,  161. 

of  oils,  161. 

triple,  161. 

of  volatile  liquids,  161. 

of  waters,  648,  651. 
Diuretics,  mixtures,  991. 
Division  of  paper,  1022. 

pills,  893. 

powders,  816. 
Dobell's  solution,  1004. 
Dolomite,  291. 
Donovan's  solution,  386. 
Doses  of  medicines  by  drops, 

960. 
Dover's  powder,  816,  819. 

liquid  substitute,  989. 
Drachm,  67. 
Drachma,  956. 
Draught,  black,  658. 

cream  tartar,  986. 

effervescing,  989. 

saline,  988. 
Drawer  labels,  18. 
Drawer-pulls,  18. 
Drawers,  18. 
Dressing,  carbolic  acid,  548. 

plastic  surgical,  548. 
Drop,  75.    ■ 

machine,  1031. 
Dropping-bottle,  1031. 
Drops,  884. 

ginger,  884. 

golden,  Lamotte's,  344. 

hot,  1053. 


Drops — 

pectoral,  Bateman's,  1052. 

size  of,  75. 

table     (Durand,     Parrisli, 
Procter,  Jr.),  76. 
Druggists'     wrapping-pajier, 

1022. 
Drug-mill,  Enterprise,  117. 

Hance's,  116. 
Drugs,  drying.  111. 

garbling,  109. 

oily,  powdering,  111. 

jjowdering.  111. 
Drying-closet,  55. 
Drying  of  pills,  1033. 
Duhamel,  syrup    uva'    ursi, 

778. 
Dulcamarine,  572,  609. 
Dulcite,  436. 
Dulcose,  436. 
Dumb-waiter   for   ointments 

and  syrups,  34. 
Durand,  drop-table,  76. 

syr.  calc.  phos.,  2S1. 
Dusting  of  powders,  112. 

bottle  for  pills,  1032. 
Duties  of  apprentices,  1041. 
Dyad  metals,  271. 
Dying-bed,  1046. 
Dyspeptics'  bitter  tonic,  981. 

E. 

Eau  de  Cologne,  1007. 
Ebullition,  146. 
Ecboline,  573. 
Ecgonine,  587. 
Eclectic  remedies,  sdl. 
Ecrinol,  631. 
Edinburgh  ale,  460. 
Effervescing  draught,  989. 

fever  powders,  989. 
Egg,  448,  449. 
Eggnog,  1047. 
Elseometer,  84. 
Elpeopten,  496,  503. 
Elaterin,  626. 
Elder-berry  wine,  460. 

-flower  water,  652. 
Elecampane,  432. 
Electuary,  869. 

hiemorrhoid,  870. 

lenitive,  869,  870. 

pile,  870. 

See  Confection. 
Elements  non-metallic,  170. 
Elemi,  502,  520. 

ointment,  931. 
Elixir  aramon.  valer.,  708. 
with  quinine,  708. 

aurantii,  706. 

beef,  wine,  and  iron,  708. 
and  cinchona,  708. 

bismuth,  709. 

chloi'oform,  710. 

cinchona,  709. 
ferrat.,  709. 

Clauderi,  660. 

cordial  ferrated,  711. 

corydalis  comp.^  710. 

De  Garus,  710. 

ferri  pyrophos.,  711. 


Elixir — 

ferri  quinina^  et  strychni- 
nte,  711. 

gentiana?,  710. 

cum  ferri  chlor.,  711. 

glycyrrhizaj  aromat.,  710. 

guaranfe,  711. 

hops,  711. 

magnesii  acetatis,  286. 

orange,  706. 

pepsini,  711. 

et  bismuthi,  711. 

phosphorus,  712. 

potassii  bromidi,  712. 

proprietatis,  676. 

red,  707. 

simple,  706,  707. 

sumbul  comp.,  712. 

taraxacum  comp.,  713. 
of  vitriol,  202. 
Elixirs,  706. 
Ellis'  extract  of  calisaya,  847. 

magnesia,  287. 
Elutrmtion,  121. 
Emetine,  571,  604. 

coloree,  604. 

test,  604.  616. 
Emetinum  impuruni,  604. 
Emmeuagogues,  pills,  907. 
Emplastra,  935. 

unofficinal,  941. 
Emplastrum  aconiti,  !I41. 

adhjesivum,  940. 

ammoniaci,  936. 
c.  hj^drargyro,  936. 

antimonii,  942. 

arnicte,  937. 

asafoetida;,  937. 

belladonna;,  937. 

capsici,  938. 

diachylon,  482,  940. 

epispasticum,  917. 

ferri,  938. 

galbani,  938. 

hydrargyri,  938. 

ichthyocolla^,  453,  938. 

Logani,  942. 

opii,  939. 

picis  burgund.,  939. 
Canadensis,  939. 
c.  cantharide,  939. 

plumbi,  482,  486,  940. 

resinse,  940. 

saponis,  940. 

universalis,  942. 
Emulsin,  446,  632. 
Emulsion  of  almonds,  991. 

castor-oil,  986. 

cubebs  (fluid  extract),  991. 

oils,  volatile,  1037. 

pumpkin  seeds,  996. 
Emulsions,  978,  1036. 

preparation,  1036. 
Emydin,  447. 
Enema,  aloes,  1001. 

asafoetida?,  1002. 

opii,  1002. 

terebinthinse,  1002. 
Enemata,  997,  1001. 
Enterprise  drug-mills,  117. 
Envelope  paper,  49. 

powder,  1024. 
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Ep.som  salts,  2i)l. 
Enlniann    and   Uslar's  alka- 
loid test,  569. 
Ergotine,  573. 

Bonjean,  848. 

Wiggers,  848. 
Ericaceae,  neutral  principles, 
(327. 

essential  oils,  5U8. 
Ericolin,  627. 

Errors  in  prescriptions,  956. 
Erytholein,  560. 
Erythrin,  560. 
Erythrocentaurin,  628. 
Erythrolitimin,  560. 
Erythromannite,  560. 
Erythrophyll,  561. 
Erythroretin,  534. 
Erythroxylacese,      alkaloids, 
570,  573. 

neutral  principles,  624. 
Erythroxylin,  624. 
Essence,  aniseed,  664,  666. 

apples,  477. 

arrack,  478. 

bananas,  477. 

beef,  1048. 

bergamot  pear,  477. 

ginger,  674,  676,  693. 

jargonella  pear,  477. 

lemon,  668. 

millefleur,  1010. 

mustard,  1016. 

Whitehead's,  1054. 

patchouly,  1011. 

pei^permint,  665,  668. 

de  petit  grain,  505. 

pineapple,  477. 

quince,  477. 

raspberries,  477. 

rum,  478. 

tar,  548. 
Essences,  fruit,  artificial,  477. 

perfumery,  1007. 
Essential  oils.     See  Oils. 
Ether,  460,  461,  465. 
(drops),  76. 

acetic,  461,  462. 

amylo-acetic,  475. 

araylo-valerianic,  475. 

butyric,  475. 

chloric,  470. 

(chloroform),  470. 

cinnamo-cinnamic,  524. 

cinnamo-tolylic,  524. 

ethylic,  460,  461,  465. 

formic,  470. 

formo-ethylic,  470. 

hydrobromic,  461. 

hyponitrous,  461. 

mono-chlorinated,  474. 

nitric,  460. 

nitrous,  461. 

oeuanthic,  478. 

pelargonic,  478. 

percolating  with,  145. 

sulphuric,  460,  461,  465. 

tannic,  554. 

tetrachlorinated,  474. 

washed,  465. 
Ethereal   oil,   461,  462    465, 
466. 


Ether!  11,  461. 
Etlierole,  4()1. 
Ethiops  mineral,  318. 
pjthylallylamine,  573. 
Ethylamlne,  548,  573. 
Ethylaniline,  566. 
Ethylcoiiine,  573,  617. 
Eucalyne,  435. 
Eugenin,  626. 
Euonymin  (eclect.),  861. 
Eupatorin  (eclect.),  861. 
Eupatorine,  571,  605. 
Euphorbiacese,        alkaloids, 
572. 
neutral  principles,  630. 
essential  oils,  511. 
resins,  519. 
Euphorbin  (eclect.),  862. 
Euphorbine,  572,  612. 
Euphorbium,  519,  523. 
Eupion,  502. 

Eupurpurin  (eclect.),  861. 
Evapoi-ating  dish,  47,  147. 
Evaporation,  146, 

laws  of,  146. 
Excipient,  in  mixtures,  976. 
pills,  890,  891. 
prescriptions,  959. 
Excitement  of  sick,  avoided, 

1045. 
Excito-motor         stimulants, 

powders,  823. 
Exhaustion    in    percolating, 

142. 
Expansion  of  alcohol,  464. 

of  glass  bottles,  82. 
Expectorants,  mixtures,  993. 
Exjilanatory  synonyms,  954. 
Extemporaneous   pharmacy, 
951.  _ 
preparations,  977. 
sugar-coating  pills,  1034. 
Extract  (Extractum)  — 
aconite,  837. 
yield,  829. 
aloes  aquos.,  838. 
arnicse  radicis,  838. 

yield,  829. 
bark,  precipitated,  602. 
beef,  451. 
belladonnse,  829. 
alcoholic,  838. 
yield,  829. 
butternut,  830,  831,  843. 
Calabar  bean,  845. 
calisaya,  Ellis',  847. 
calves'  feet,  453. 
cannabis  indicse,  519,  830, 
839. 
test,  519. 
earn  is,  451. 
cimicifugae,  847. 
cinchon;e,  839. 
precipitated,  847. 
Wetherill's,  847. 
colchici  radicis,  839. 
colocynthidis,  840. 
comp.,  840,  849. 
yield,  829. 
conii  alcohol.,  840. 
test,  835. 
yield,  829. 


Extract — 

digitalis,  841. 

yield,  829. 
ergotuj,  841. 
euonymi,  841. 
ferri  pomatum,  529. 
foxglove,  841. 
gentiana.',  842. 

yield,  829. 
glycyrrhizai,  444,  848. 

purum,  829,  842. 
htuniatoxyli,  842,  849. 
hellebori,  829. 
henbane,  842. 
hops,  848. 
hyoscyami  alcohol.,  842. 

yield,  829. 
ignatiffi  amane,  829. 
Indian  hemp,  519,  s30,  839. 
iridis,  843. 
jalapte,  849. 

yield,  829. 
juglandis,  830,  831,  843. 
krameriifi,  836,  843,  849. 
leptandrse,  844. 
lettuce,  848. 
liquiritse  depur.,  849. 
lobelise  acetate,  847. 
logwood,  842,  849. 
lupulini,  847. 
malti,  844. 
May-apple,  845,  849. 
meat,  451. 
mezerei,  844. 
musk,  1012. 
nucis  vomicEe,  844. 

yield,  829. 
opii,  801,  845. 
papaveris,  848. 
pareirte  bravse,  848. 
physostigmatus,  845. 
podophylli,  845,  849. 
poppyheads,  848. 
quassise,  846. 

yield,  829. 
rhatany,  843,  849. 
rhei,  846. 
rhubarb,  846. 
straraonii,  846. 

yield,  829. 
taraxaci,  846. 
uva?  ursi,  848. 
Valeriana?,  829. 
Extract,  fluid — 
aconiti,  714,  722. 
anthemidis,  753. 
arnicfe  radicis,  717,  722. 
aromaticum,  714,  722. 
aurantii  amari,  716,  723. 
belladonna?,  714,  723. 
brayerse,  714,  723. 
buchu,  716,  724. 
buchu  comp.,  750. 
calami,  714,  724. 
calumba?,  717,  724. 
cannabis  Indicfe,  714,725. 
capsici,  714,  725. 
castanese,  721,  725. 
chimaphila?,  718,  726. 
chiratfe,  718,  726. 
cimicifugfe,  714,  726. 
cinchonte,  719,  727. 
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Extract,  fluid — 

colchici  radicis,  716,  727. 

seruiuis,  716,  728. 
couii,  717,  728. 
cornus,  718,  728. 
cubebse,  714,  729. 
cypripedii,  714,  729. 
digitalis,  715,  729. 
dulcamane,  717,  730. 
ergot*,  721,  730. 
erythroxyli,  717,  730. 
eucalyi)ti,  714,  731. 
eupiitorii,  717,  731. 
frauguht,  720,  731. 
gall?e,  7.52. 
gelsemii,  714,  732. 
gentians,  717,  732. 

comp.,  710. 
geranii,  718,  732. 
glycyrrhizfe,  717,  733. 
go.ssypii  radicis,  718,  733. 
grindelite,  715,  734. 
guaranty,  715,  734. 
hamanielidis,  720,  734. 
hydraugeie,  751. 
hydrasti.s,  715,  735. 
hyoscyanii,  715,  735. 
ipecacuanhie,  715,  6-35. 
iridis,  715,  736. 
jalaps',  752. 
kranieri;p,  718,  736. 
lactucarii,  737. 
leptandnt',  718,  737. 
lobelia",  717,  738. 
hipulini,  714,  738. 
matico,  719,  738. 
raezerei,  714,  739. 
muskroot,  753. 
nucis  voniicip,  720,  739. 
pareira,  718,  74(t. 
pilocarpi,  717,  740. 
podophylli,  715,  740. 
pruni    virgiiiiana',    719, 

741. 
pnini  virg.  ferrat.,  752. 
qua.<5sia%  717,  741. 
rhei,  715,  741. 
rhei  et  senna%  751. 
rhois  glabra",  718,  742. 
rosa-,  719,  742. 
rubi,  719,  743. 
rumicis,  717,  743. 
sabinise,  714,  743. 
sanguinaria?,  714,  744. 
sarsaparilla",  719,  744. 

comji.,  719,  744. 
scilla.  714,  745. 
Scutellariae,  720,  745. 
seneg?e,  716,  746. 
sennse,  721,  746. 
ser])entari£e,  715,  746. 
spigeline,  717,  747. 
stiliingia?,  717,  747. 
straraonii,  715,  747. 
sumbul,  753. 
taraxaci,  721,  748. 
tritici,  721,  748. 
uvffi  ursi,  719,  748. 
valerianse,  716,  749. 
veratri  viridis,  714,  74!'. 
viburni,  716,  749. 


Extract,  fluid — 
wild  cherry,  719,  741 . 

ferrated,  752. 
xanthoxyli,  714,  750. 
zingiberis,  714,  750. 
Extractive,  oxidized,  661. 
Extracts,  827. 
alcoholic,  830. 
aqueous,  835,  836. 
clarified,  828. 
English,  828. 
German,  828. 
jars,  849. 

how  to  keep,  25,  26,  849. 
narcotic,  alcoholic,  832. 
inspissated,  828. 

Mohr's  process,  828. 
therapeutical  applica- 
tion, 850. 
for  ointments,  850. 
pills,  1032. 
jihysical  properties,  840. 
softening,  850. 
uuofficinal,  847. 
uses,  850. 
yield,  829. 
Eye  balsam,  Becker's,  932. 
"washes   1000. 
water,  1000. 
Thomas's,  1000. 


Fahrenheit's     tiiermometer, 

99. 
Fancy  paper,  49. 
Farinaceous  principles,  430. 
Fat,  47!t. 

bow  to  keeji,  25. 
Fecula.     See  Slurc/i. 
Fehling's  sugar  test,  440. 
Fel  bovinum,  454. 
inspis.satum,  4.54. 
Felt  bags,  124. 
Fermentation,  458,  639. 
acetic,  459,  639. 
acid,  639. 
alcoholic,  458. 
butvric,  459,  639. 
lactic,  459,  639. 
succinic,  639. 
viscous,  459,  639. 
Fermentum  cerevisitc,  459. 
Ferri  acetas,  liquor,  339. 
tincture,  340. 
ammoniat.,  340. 
et  ammonii  acetatis  mist., 

.349. 
et  ammonia  citras,  349. 
sulphas,  350. 
tartras,  351. 
arsenias,  387. 
bromidum,  185,  341. 
liquor,  185. 
syrup,  341. 
carbonas,  effervescing,  342. 
massa,  893,  894. 
pnecipitat.,  368. 
saccharatum,  342. 
test.,  vol.,  411. 


Ferri — 

chloridum,  343. 

test  solution,  408. 
citras,  347. 
ferrocyanide,  358. 
hydrocyanas,  359. 
hyperchloratis  liquor,  359. 
hypophosphis,  359. 
iodidum,  361. 

saccharatum,  361. 
syrup,  362. 
lactas,  364. 

et  magnesii  citras,  353. 
nitratis  liquor,  365. 
oxalas,  365. 
oxid  hydrat.,  3()6. 

cum  magnesia,  366. 
perchloratis  liquor,  344. 
])ersulphas,  369. 
phosphas,  367. 
et  potassii  sulphuret,  372. 
et  potassii  tartras,  354. 
l)rototartras,  368. 
pulvis,  375. 
pyrophosj)has,  3()8. 
et  quinina'  citras,  355. 
liquor,  356. 
sulphas,  357. 
sesqui  oxidum   liydratum, 

366. 
et  strychnina'  citras,  357. 
sub-carbonas,  368. 
subsulphas,  369. 
sulphas,  370. 
powdering,  120. 
test  solution,  408. 
tested  volum.,  411. 
exsiccatus,  371. 
granulata,  371. 
precijiitatus,  371. 
tested  volum.,  411. 
sulphidum,  372. 
superpiiosphatis         syrup, 

372. 
tannas,  373. 
tartras,  368. 

tersul])hatis  liquor,  373. 
valerianas,  374. 
et  zinci  citras,  358. 
Ferrum  dialysatum,  374. 
reductum,  375. 
salts.     See  Ferri. 
Ferulyle,  513. 
bisulphide,  513. 
jirotosulphide,  513. 
Fever  and  ague  mixture,  980. 
powders,   effervescing, 
989. 
Fibrin,  446. 
Ficus,  444. 
Fig,  444. 

File,  rat-tail,  152. 
Filter,  129. 
cap,  131. 

construction,  129. 
drying,  101. 
PVench,  49. 
lace.  Walker's,  133. 
oil,  Warner's,  125. 
plain,  128. 
plaited,  128. 
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Filter- 
pump,  Eunsen's,  132. 

support,  132. 

weight,  132. 
Filtering  apparatus,  Hance's, 
134. 

oils,  125,  133. 

paper,  49,  128. 
Swedish,  49. 

volatile  liquids,  133. 
Filtration,  124,  128. 

continuous,  143. 

hot,  103. 
Fish  glue,  452. 
Fish,  H.  F.,   powdering  of 

camphor,  115. 
Fixed  oils,  995. 
Flannel  strainer,  124. 
Flask,  48,  158. 

litre,  403. 
Flavoring  agent  in  mixtures, 
976. 

syrups,  786. 
Flaxseed,  434. 

grinding,  112. 

meal,  112. 

poultice,  949. 
Flemming's  tincture  aconite, 

694. 
Fletcher's  gas  stove,  96. 
Flint  vials,  48. 
Flores  martiales,  340. 
Florida  water,  1010. 
Flowers,  collection,  107. 

distillation,  161. 

farms,  1007. 

of  sulphur,  188. 

of  zinc,  299. 
Fluid  extracts.   See  Extracts. 

Fluid. 
Fluid  magnesia,  288. 
Fluidounce,  72. 
Fluidrachma,  72,  956. 
Fluiduncia,  956. 
Flystone,  383. 
Folding  of  packages,  1022. 

powders,  1022,  1023. 
Foot  bellows,  96. 
Formyle,  531. 

terbroraide,  470. 

tercbloride,  470. 

teriodide,  470. 
Fowler's  solution,  387. 
Fractional  distillation,  Ki'i . 
Franciscus'  lozenge  appara- 
tus, 873. 

pill  coater,  886. 
Frangipanni  essence,  lUin. 

sachet,  1014. 

water,  1010. 
Frangulin,  558. 
Fraserin  (eclect.),  862. 
Fraxetin,  627. 
Fraxin,  627. 
Fruits,  collection,  107. 

essences,  artificial,  477. 

sugar,  434,  437. 

syrups,  789. 
Fumariaceee,  alkaloids,  570. 
Fumarine,  570,  583. 
Fumigating  pastilles,  1015. 

powder,  1015. 


Fumigations,  997. 

methods  of  making,  10i)(i. 
Fumigators,  1014. 
Fungi,  alkaloids,  573. 

neutral  principle,  632. 
Fungin,  419. 
Funnel,  47,  132. 

glass,  47. 

gutta-percha,  47. 

as  percolator,  47. 

porcelain,  47. 

for  volatile  liquids,  47. 

vulcanized  rubber,  47. 
Furley's  process  for  coating 

pills,  1034. 
Furnace,  clay,  35,  89. 

French  hand,  89. 
Furniture,  17. 

of  dispensing  office,  1019. 
Fusel  oil,  460;  475,  476. 

test,  464. 
j      of  wine,  478. 


Gr. 

Gaduin,  493. 
Galbanum,  521. 
Galenical  pharmacy,  641. 
Gallipots,  26. 
Gallon,  72. 
Gambogia,  520. 
Garbling,  109. 
Gargarysma    acidi    tannici, 
__1002. 

sodii  chlorinatfe,  1002. 
Gargle  alum,  1003. 

and  mouth  wash,  1002. 
Garg:les,_997,  1002. 
Garlic  ointment,  932. 
Garus,  elixir,  710. 

spirit,  710. 
Gas  burner,  93. 

Bunsen's,  97. 

Griffin's,  98. 
j      horizontal,  97. 
I      McGlensey's,  98. 
i      distributor,  93. 

furnace,  Fletcher's,  96. 

laughing,  259. 

screen,  94. 

stove,  95. 

tube,  flexible,  93. 
Gases,  solution  of,  124. 
Gasogene,  193. 
Gaucine,  570,  583. 
Gauge  for  powders,  1024. 
Gaultherin,  630. 
Gay-Lussac's  holder,  155. 
Gein,  625. 
Gelatin,  452. 

coated,  pills,  885. 

Cooper's,  452. 

Coxe's  sparkling,  453. 

French,  452. 

test  solution,  408. 
Gelatinous  principles,  452. 
Gelsemin  (eclect.),  862. 
Gelseminin  (eclect.),  862. 
General     apparatus      stand, 

Squibb's,  156. 
Gentian,  percolating,  144. 


Gentianacete,  neutral  ])rinci- 

ples,  628. 
Gentiogenin,  628. 
Gentiopicrin,  628. 
Gentleness  in  sick-chamber, 

1046. 
Geraniacete,    essential     oils, 

506. 
Geranid,  506. 
(ileraniin  (eclect.j,  862. 
Geranin  (eclect.),  862. 
Gerhard's  tonic  tea,  813. 
Gill,  75. 

mug,  75. 
Gillenia  trifoliata,  780. 
Gin,  Holland,  459. 
Ginger,  beer,  1055. 

(drops),  884. 
Githagin,  628. 
Glass  bottles,  expansion,  82. 

cylinder,  loaded,  82. 

labels,  22. 
cement,  22. 

measure,  41. 

mortar,  44. 

soluble,  248. 

tubes,  how  to  break,  192. 
Glauber  salts,  250. 
Glaucine,  570. 
Gliadin,  447. 
Glouoin,  485. 
Glucose,  434,  438. 
Glucosides,  443. 
Glue,  452. 

fish,  452. 

liquid,  452. 
Gluten,  447. 
Glycamyl,  948. 

sin  apis,  949. 
Glycerin,  436,  483. 

rdrops),  76. 

freezing-point  of  mixtures, 
25. 

lotion,  811. 

ointment,  931. 

pomade  of  iodide  of  potas- 
sium, 949. 

uses  in  pharmacy,  794. 
Glycerina,  Br.  Ph.,  793. 
Glycerines,  793. 
Glycerita,  793. 
Glycerite  (Glyceritum) — 

acid.,  carbolici,  793. 
gallici,  793. 
tanuici,  793. 

amyli,  793. 

picis  liquidse,  794. 

sodii  boratis,  794. 

starch,  793. 

vitelli,  794. 

yolk  of  egg,  794. 
Glycerole — 

arnica,  811. 

de  Goudron,  794. 

hypophosphites,  278. 

lactucarium,  795. 

sumach,  795. 
Glyceryle,  oxide,  480. 
Glycine,  557,  621. 
Glycocoll,  557,  621. 
Glyconin,_794. 
Glycyrretin,  625. 
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Glycyrrhiza,  444. 
Glycyrrhizin,  436,  439,  849. 
Godfrey's  cordial,  1052. 
Gold,  405. 

beater's  skin,  .323. 

fulminating,  322. 

leaf,  323. 

salts.     See  A u rum. 
Golden  sulphur,  393. 
Goose-grease,  494. 
Gossypium,  419. 
Goulard's  cerate,  921,922,923. 

extract  of  lead,  335. 
Gout  pills,  901. 
Graduated  measures,  41,  73, 
11137. 
Hodgson's,  74. 
Iloff,  74. 

pill  tile,  4(3,  892. 

receiying  bottle,  141. 
Graduation  of  hydrometers, 

84. 
Grahame's  displacement  pro- 
cess, 136. 

raistura  aloes  comp.,  659. 
Grain,  66. 

Graniinete,  essent.  oils,  512. 
Grammatical  e.xplanation  of 

a  prescription,  955. 
Gramme,  71. 
Granatea?,  neutral  principles, 

625. 
Granulation,  121. 
Granules,  8S8. 
Granum,  956. 
Granyille's  lotion,  999. 
Grape  sugar,  434,  438. 
Gratiolaretin,  629. 
Gratioletin,  629. 
Gratiolin,  629. 
Gratiosolin,  629. 
Gray  powder,  .307. 
Grease,  inodorous,  913. 
Green,  Chinese,  558. 

mineral,  304. 

sap,  558. 
Griffin  gas-burner,  98. 
Griffith's  myrrh  nii.xture,  980. 
Gruel,  corn -meal,  1049. 

oatmeal,  1049. 
Gruff,  113. 
Grummet,  152. 
Guacin,  627. 
Guaiacin,  624. 
Guaiacum,  518,  522. 
Guaiaretin,  522. 
Guanine,  621. 
Guaranine,  584. 
Guarine,  621. 
Guidinw  rod,  1.34. 
Gumbo";  434. 
Gum  Arabic,  433. 
powdering,  110. 
and  sweet  spirits  of  nitre 
in  mixture,  1037. 

cloth,  453. 

ela.stic,  516. 

tubes  rendered  flexible, 
158. 

paste,  871. 

resins,  115. 

percolating,  143. 


Gum  Arabic — 

powdering,  115. 
wax,  522. 
Gums,  432. 
Gun  cotton,  420. 
drying,  421. 
soluble,  420. 
Gutta,  956. 
Gutta  percha,  517. 
funnel,  47. 
purified,  517. 
solution,  643. 
Guttifene,  gum  resins,  520. 
neutral  principles,  624. 

H. 

Haarlem  oil,  1053. 
Ha?macrystallin,  446. 
Ha?maglobulin,  446. 
Hamatein,  559. 
Hiematin,  561. 
Hamatoglobulin,  .562. 
Hicmatoidin,  562. 
Hicmatosin,  561. 
Hiematoxylin,  559. 
H»min,  562. 

Htemorrboidal  electuar}-,s70. 
Hair  dye,  Twigg's,  1017. 

oil,  1016. 

preparations,  1016. 

restoratiye,  1017. 

wash,  roseniar},',  1016. 
Hamamelin  (eclect. ),  863. 
Hance's  drug-mill,  116. 

filtering    and    ]iercolating 
api)aratus,  134. 
Handling  of  tincture  bottles, 

1U3.H. 

Harle's  solution,  388. 
Harmala,  586. 
Harmaline,  570,  585. 
Harmine,  570,  585. 
Harris'  sifting  machine,  119. 
Harrison's     lozenge     appa- 
ratus, 873. 
Hartshorne's  chloroform  par- 
egoric, 710. 
Hay's  syrup,  iodide  of  iron, 

.363. 
Heading  of  prescriptions,  957. 
Heat,  generation,  89. 

latent,  123. 

measurement,  99. 

radiated,  147. 
Helenin,  516. 
Helicin,  498,  637. 
Helicoidin,  637. 
Heliotrope,  essence,  1010. 
*  sachet,  1015. 

water,  1010. 
Helleborine,  569,  575. 
Heller's  sugar  test,  440.       '■ 
Helonin  (eclect.  i,  863. 
Hemlock,  gum,  522. 

plaster,  939. 
Henry's  magnesia,  287. 
Heptylene,  548. 
Herapath's  salt,  590,  596. 
Herbs,  collecting  and  drying, 
106. 

distillation,  161. 


Herbs — 

Shaker's,  107. 

Wilson's,  108. 
Hesperidin,  623. 
Hessian  crucibles,  164. 
Hexylene,  548. 
Hiera  picra,  822. 
Hiye  syrup,  764,  7()7. 
Hock  wine,  460. 
Hodgson's  measures,  42,  74. 
Hofl'  measure,  74. 
Hoffmann's  anodyne,  467. 

(drops),  76. 

German,  468. 
Holder,  Gay-Lussac's,  155. 
Holland  gin,  4(i(i. 
Hollyhock,  434. 
Honio?opathic  corks,  49. 
Homo-cinchonicine,  572. 
Homo  cinchonidine,  571. 
Homo-cinchonine,  571. 
Homo-quinine,  571. 
Homotropiue,  611. 

hydrobromate,  611. 
Honey,  444. 

balsam  of,  1(I53. 

of  borax,  792. 

clarified,  444,  792. 

of  roses,  792. 
Honeys;  792. 
Hooper's  i)ills,  1054. 
Hope's     camphor     mixture, 

979. 
Hordeum,  432. 
Horn,  452. 

Horsley's  sugar  test,  440. 
Hot  droj)s,  10.53. 
Howard's  cinchona  alkaloid, 

(i02. 
Huanokine,  601. 
Hudson's  dentifrice,  1013. 
Hufeland's  stimulating  oint- 
ment, 934. 
Hull's    automatic    washing- 
box,  168. 
Humulin,  630. 
Husband's  magnesia,  287. 

fliii<l  magnesia,  28.S. 
Huxham's  tincture  of  bark, 

673. 
(Hydrargyri)  acetas,  308. 

ammoniatum,  318. 

et    arsenici    iodidi    liquor, 
386,  642. 

bibroraidum,  309. 

bichloridum,  .309. 

biniodide,  312. 

binitratis  liquor,  314. 

bisulphas,  .309. 

bromidum,  .309. 

chloridum  corrosivuni,309. 
test  solution,  409. 
mite,  310. 

cum  creta,  319. 

cyanidum,  311. 

iodide,  ereen,  312. 
red,  312. 
yellow,  312. 

iodidum  flavum,  312. 
rubrum,  312. 
and  cod-liyer  oil,  996. 
yiride,  312. 
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(Hydrargyri) 

oleate,  315. 

oxide  black,  31  fi. 
red,  316. 

oxidum  nigrum,  316. 
rubrum,  316. 

perchloridum,  309. 

peroxidum,  316. 

precipitate,  white,  31N. 

protoiodide,  312. 

subiodide,  312. 

sulphas,  309. 

sulphas  flavus,  317. 

sulphuret  black,  318. 
uigruin,  31S. 
red,  318. 
rubrum,  318. 
Hydrargyrum        (Mercury), 

3U7. 
Hydrastin,  569,  575. 

(eclect.),  863. 
Hydroberberine,  577. 
Hydrobryoretin,  626. 
Hydrociuchonicine,  572. 
Hydrocotarnine,  570. 
Hydrocyanic    acid  mixture, 

985. 
Hydrogen,        bicarburetted, 
548. 

peroxide,  173. 

sulphuretted,  208. 
Hydrokinone,  538. 

green,  538. 
Hydrometer,  84. 

Baume,  84. 

Cartier,  84. 

Pemberton's  remarks,  85. 
Hydrostatic  balance,  78. 
Hygienic  vinegar,  1011. 
Hygrine,  573,  618. 
Hyoscyamiue,  572,  611. 

sulphate,  612. 
Hypodermic  pellets,  887. 
Hypophosphites.    See  Bases. 


Ice,  preservation  in  sick-room, 
1044. 

vault,  54. 
Iceland  moss,  132. 

jelly,  1048. 

paste,  872. 
Ichthin,  447. 
Ichthulin,  447. 
Ichthyoeolla,  452. 
Ichtidin,  447. 
Igasurine,  571,  607. 
Ignition,  164. 
Ilicin,  624. 
Ilipicrin,  625. 
Imperatorine,  626. 
Imperial  measure,  73. 
Incineration,  164. 
Incompatibles,  chemical,  973. 

conditions  of,  974. 
.   how  best  mixed,  975. 

of  infusions,  65.5. 
opium,  802. 

pharmaceutical,  973. 
Incorporation  of  ingredients, 
970. 


India  rubber,  516. 
Indican,  560. 
Indiglucin,  561. 
Indigo,  406,  560. 

blue,  561. 

carmine,  560. 

sulphate,  560. 

test  solution,  408. 

white,  560. 
Indigogen,  560. 
Indigoten,  560. 
Infusion,  incompatibles,  655. 

mug,  Alsop's,  654. 

pot.  Squire's,  654. 

preserving,  655. 
Infusions,  653. 
Infusum,  Brayerse,  657. 

cinchonaj,  657. 

digitalis,  657. 
(drops),  76. 

gentian  comp.,  658. 
concent.,  659. 

pieis-liquidi3e,  659. 

l^runi  virgin.,  658. 

rosfe  comp.,  658. 

senna?  comp.,  658. 

Valeriana.',  659. 

wild  cherry,  658. 
Inhalations,  997. 

acidi  hydrocyan.,  1005. 

chlorine,  1005. 

Conine,  1005. 

creasote,  1005. 

iodine,  1005. 
Inhaler,  1004. 
Injections,  997,  1000. 

argenti  nitratis,  1000. 

gonorrhoea,  1001. 

zinci  sulphocarbolas,  lOOl. 
Inorganic  acids,  191. 

pharmaceutical  chemistry, 
169. 
Inosite,  435. 
Inscription,  959. 
Integration,  640. 
Interruption,    unreasonable, 

avoided,  1046. 
Inula,  432, 
Inulin,  432. 
Iodides.     See  Bases. 
lodinaniline,  566. 
Iodine,  176. 

bath,  1003. 

bisulphuret,  190. 

carbolate,  inhalant,  1005. 

chlorides,  ISl. 

protoehloride,  181. 

terchloride,  181. 

tested  volum.,  412. 

test  solution,  40f'. 
Iodoform,  470,  474. 
lodum,  176. 

Irideffi,  essent.  oils,  512. 
Iridin  (eclect.),  863. 
Irin,  516. 

Iris,  Florentina,  432. 
Iron— r 

salts.     See  Ferrum. 
Isinglass,  452. 

plaster,  938. 

Russian,  452. 
Itch  insect,  189. 


Ivain,  626. 
Ivaol,  508. 


J. 


Jackson's  ammonia  lozenges, 

881. 

pectoral  lozenges,  8X1. 
syrup, 783. 
Jalapa,  resin,  519,  524. 
Jalapin,  628,  635. 
.Jalapinol,  635. 
Jamaicine,  570,  586. 
James'  powder,  818. 
,Jar,  extract,  26. 

ointment,  26. 

precipitating,  120. 

show,  25. 

stoneware,  19. 

tie-over,  26. 
Jasminete,  essent.  oils,  .508. 
Jasvanine,  571. 
Jellies,  997. 
Jelly,  calves'  feet,  1048. 

chicken,  1049. 

for  invalids,  1047. 

Iceland  moss,  1048. 

rice,  1048. 

sago,  1048. 

slippery  elm  bark,  1048. 

strainer,  Physick's,  125. 
Jervine,  572,  615. 
Jews'  beer,  703. 
Juglandacese,   neutral    prin- 
ciple, 630. 
Juglandin,  863. 
Juices,  758. 

fruit,  759. 
Jujube  paste,  871. 
Juniper  camphor,  516. 

K. 

Keeping  of  corks,  1026. 
Kennedy    on     moisture    in 

plants,  107. 
Kermes  mineral,  392. 
Kerner's  quinine  test,  594. 
Keyser's    universal    plaster, 

942. 
Kieserite,  291. 
Kilogramme,  69. 
Kindness  to  sick,  1046. 
Kino,  651,  552. 
Kinone,  538. 
Kinovic,  red,  552. 
Kinovin,  623,  626,  634. 
Kissingen    water,    artificial, 

196. 
Kitchen  range,  56. 
Knapp's  sugar  test,  440. 
Knife  rest,  45. 
tobacco,  115. 
Koumiss,  450. 
Koussin,  625. 
Kreatine,  451. 
Kreatinine,  451. 
Kyanol,  619, 

L. 

Labarraque's  solution,  236^ 
Labdanum,  518. 
Labellins:,  1027. 
pill  boxes,  1024. 
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Labels,  blank,  1027. 
for  blisters,  918. 

in  cellar,  53. 

drawer,  18. 

gilt,  22. 

glass,  22. 
cement,  22. 

gummed,  1027. 

paper,  18,  22. 

pasting,  1027. 

prescription,  1028. 
Labiatie,  neutral  principles, 
628. 

essential  oils,  510. 
Laboratoiy,  pharmaceutical, 

54. 
Lac,  519. 

ammoniaci,  993. 

sulphuris,  189. 

vaccinum,  448. 
Lactates.    See  Bases. 
Lactic  fermentation,  639. 
Lactin,  435,  444. 
Lactinated  powders,  814. 
Lactometer,  450. 
Lactose,  435. 
Lactucin,  627. 
Lactucoue,  627. 
Lactucopicrin,  627. 
Ladanum,  518. 
Lady  Webster's  pills,  897. 
Lakes,  558. 

Lamotte's  golden  drops,  344. 
Lamp,  alcohol,  90. 

blast,  91. 

Berzelius',  90. 

chimney,  91. 
as  displacer,  137. 

Mitchell's,  90. 

universal,  91. 
Language    of    prescriptions, 

953. 
Lanthanum,  325. 
Lanthopine,  570. 
Lapathin,  534. 
Lapis  divinus,  306. 

ophthalmicus  St.  Yves,  306. 
Lappa,  432. 
Lard,  487. 

benzoinated,  925. 

washed,  913. 
Laricin,  632. 

Lartique's  gout  pills,  901. 
Latent  heat,  123. 
Latin  numerals  in  prescrip- 
tions, 956. 
Latin  terms  in  prescriptions, 

954. 
Laudanine,  570. 
Laudanosine,  570. 
Laudanum,  799. 

(drops),  77. 

Sydenham's,  800. 

turbid,  799. 
Laughing  gas,  260. 
Laurin,  629. 
Laurinacese,  alkaloids,  572. 

essential  oils,  510. 

neutral  principles,  629. 
Lavender  water,  1009,  1010. 
Lead,  330. 

salts.     See  Plumbvm. 


Lead, — 

cerate,  921,  922,  923. 

plaster,  940. 

red,  334. 

sugar,  331. 

tree,  294. 

water,  336. 

white,  332. 
Leaves,  collection,  106. 

skeletonizing,  418. 
Ledixanthin,  552. 
Ledoyen's  disinfecting  solu- 
tion, 333. 
Legumin,  446. 

Leguminosae,  alkaloids,  570, 
572. 

balsams,  522. 

neutral  principles,  625, 632. 

essent.  oils,  503. 

oleoresins,  520. 

resins,  518. 
Lehmann's  sugar  test,  440. 
Lemon  camphor,  501,  516. 

juice,  artificial,  529. 
Lepidine,  574. 
Le|)idolite,  253. 
Leptaudrin    (eclect. ),  864. 
Leucine,  451,  621. 
Leucoline,  574. 
Libra,  l>56. 
Lichenes,  neutral    principle, 

631. 
Lichenin,  419. 
Liebig's  broth,  451. 

condensed,  152,  153. 

quinine  test,  594. 
Light,  polarization,  434. 
Ligneous  fibre,  416. 
Lignin,  417. 

Schweitzer's  solvent,  417. 
Ligustrin,  627. 
Ligustron,  627. 
Ligustropicrin,  627. 
Liliacea;,  neutral  principles, 
630. 

essential  oils,  512. 
Lime,  284. 

chlorinated,  284. 

and  iron  disinfectant,  1006. 

liniment,  807,  809. 

salts.     See  Calcium. 

sulphurated,  285. 

svrup,  283. 

water,  282. 
Lime-box,  111. 
Limonin,  623. 
Linacea?,  neutral  principles, 

623. 
Linen,  change  of,  1044. 
Linimenta,  807. 

unofScinal,  810. 
Linimentum — 

aconiti,  807,  808. 

ammonise,  807,  808. 
camphoratum,  810. 

arnicas,  811. 

belladonna;,  807,  808. 

calcis,  807,  809. 

camphorse,  807,  809. 
terebinth.,  810. 

cantharidis,  807,  809. 

chloroformi,  807,  809. 


Linimentum — 
croup,  catarrhal,  810. 
hyperici,  811. 
lead,  809,  810. 
lime,  809. 
plumbi  sub.  acet.,  807,  809, 

810. 
potassii  iodide,  812. 
saponis,  642,  807,  809. 
sinapis  comp.,  807,  810. 
sulphuris,  811. 
tannin,  810. 
terebinthin^,  807,  810. 
volatile,  807,  808. 
Linin,  623. 
Lint,  patent,  418. 
Linum,  434. 
Lip  salve,  930. 
Lipyle  oxide,  480, 
Liquid,  Dover's  powder,  989. 
Liquids,  dispensing  of,  1025. 
inflammable,  how  to  keep, 

52. 
preparations,  971. 
specific  gravity  table,  88. 
Liquor,  acidi  arseniosi,  386, 
642. 
tested  volumet.,  413. 
et  hydrargyri  iodidi,  386, 
642. 
acidi  phosphoric),  206. 

comp.,  206. 
aloes  comp.,  659. 
ammonia;,  263. 
(drops),  76. 
saturating    power,    212, 

213. 
tested  volumet.,  414. 
acetatis,  264,  642. 
arseniate,  386. 
citratis,  265. 
fortior,  264. 
tested  volumet.,  414. 
succinatus,  531. 
arsenicalis  Fowleri,  387. 
(drops),  76. 
tested  volumet.,  413. 
barii  chloridi,  272. 
bismuthi  et  ammon.  citrat., 

398. 
calcii  bicarbonat.,  273. 
chloridi,  276. 
saccharat.,  283. 
calcis,  282,  641. 

tested  volumet.,  414. 
chlori,  175. 

tested  volumet.,  412. 
ferri  acetatis,  339,  642. 
bromidi,  185. 
chloridi,  345,  642. 
citratis,  348,  642. 
dialysati,  374. 
hyperchloratis,  359. 
nitratis,  365,  642. 
perchloratis,  344. 
persulphatis,  369. 
et  qui  n  inse  citras,  356, 642. 
subsulphatis,  369,  642. 
tersulphatis,  373,  642. 
gutta  perchse,  643. 
hydrargr.  et  arsenici  iodidi, 
386,  642. 
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Liquor,  hydrargyri — 

(drops),  76. 
nitratis,  314,  642. 
iodi,  180. 

iodiuii  compositus  180,  642. 
(drops),  76. 
tested  volumet.,  412. 
Magendie's,  801. 
magnesii  citratis,  290,  642. 
mor{5hinfe  sulphatis,  642. 

Magendie,  801. 
pepsini,  642. 
plumbi  nitratis,  333. 
subacetatis,  335,  640. 
tested  volumet.,  414. 
dilutus,  336,  642. 
potassse,  215,  642. 
administration,  216. 
saturating    power,    212, 

213. 
tested  volumet.,  414. 
potassii  arsenitis,  387,  642. 
(drops),  76. 
tested  volum.,  413. 
citratis,  642,  987,  988. 
sodse,  235,  642. 

saturating    power,    212, 

213. 
tested  volumet.,  414. 
sodii  arseniatis,  388,  642. 
arsenitis,  388. 
chloratae,  236. 
tested  volumet.,  412. 
silicatis,  249,  642. 
tartro-citratis,  252. 
zinci  cliloridi,  297,  642. 
Liquorice  root,  444. 
Liriodendrin,  623. 
Lisbon  diet  drink,  663. 

wine,  460. 
List  of  subscriptions  in  pre- 
scriptions, 961. 
List  of  terms  and  abbrevia- 
tions used  in  prescrip- 
tions, 961,  965. 
Listen's     isinglass     plaster, 

453. 
Litharge,  334. 
Lithii  benzoas,  254. 
bromidum,  254. 
carbonas,  255. 
citras,  255. 
salicylas,  256. 
et  sodii  phos.,  254. 
Lithium,  253. 

mica,  253. 
Litmus,  560. 
Litre,  71,  73. 
Loao,  558. 

Lobeiiaceae,  alkaloids,  573. 
Lobeline,  573,  618. 
Loewenthal's  sugar  test,  440. 
Loganiacese,  alkaloids,  571. 
Logan's  plaster,  942. 
London  porter,  460. 
Lotion,  997. 
almond,  999. 
carbolic  acid,  548. 
chilblain,  999. 
creasote,  998. 
glycerine,  811. 
Granville's,  999. 

68 


Lotion — 

hydrargyri  flava,  998. 
nigra,  998. 
Loud,  J.  C.,  powdering  cam- 
phor, 115,  163. 
Lovi's  beads,  82. 
Lozenge  apparatus,  Francis- 
cus',  873. 
Harrison's,  873. 
Marcy's,  876. 
plain,  875. 
iSlocum's,  873. 
punch,  875. 
mass,  Morrell,  876. 
Lozenges,  868,  872. 
See  Trochisci. 
ammonia,  Jackson's,  881. 
astringent  rose-leaf,  883. 
catechu,  878,  883. 
chalk,  878. 
cough,  Parrish's,  882. 

Wistar's,  872. 
diaphoretic,  883. 
drying,  876. 
flavoring,  876. 
ginger,  881. 
Jackson's  ammonia,  881. 

pectoral,  881. 
magnesia,  879. 
mint,  880. 

'Parrish's  cough,  882. 
pectoral,  Jackson's,  881. 
phosphatic,  882. 
Spitta's,  872. 
unofHcinal,  881. 
wild  cherry,  883. 
Wistar's  cough,  872. 
Lugol's  solution,  180. 
Lunar  caustic,  269. 
Lupinin,  625. 
Lupulin  (eclect.),  863. 
Luteolin,  559. 
Lutidine,  548,  574. 
Luting,  153. 
Lycopin,  629. 

(eclect.),  864. 
Lycopodiacess,  neutral  prin- 
ciples, 631. 
Lycopodin,  631. 
Lye,  medicated,  660. 

M. 

McGlensey's  gas-burner,  98. 

Maceration,  653. 

Mackey's  extract  calves'  feet, 

453. 
Macrotin  (eclect.),  859. 
Madeira  wine,  460. 
Magendie's  solution,  801. 
Magnesia,  286. 

alba,  288. 

Barr's  table,  287. 

calcined,  286. 

Dinneford's  fluid,  288. 

Ellis's,  287. 

fluid,  288. 

Henry's,  287. 

Husband's,  287. 

light,  286. 

ponderous,  287. 

Weaver's,  287. 


Magnesii  acetas,  286. 

bicarbon  (fluidj,  288. 

carbonas,  288. 
ponderous,  289. 

citras,  290. 
granulata,  289. 
liquor,  290,  642. 

et  potassii  borotartras,  291. 

sulphas,  291. 

sulphis,  292. 

sulphuretum,  293. 
Magnesite,  291. 
Magnesium — 

test  solution,  409. 

salts.     See  Magnesii. 
Magnoliacese,  neutral  princi- 
ples, 623. 

essent.  oils,  505. 
Magnolin,  623. 
Making  packages,  1023. 
Malamid,  632. 
Malt,  459. 

extract,  844. 

liquors,  460. 
Management    of    the    store, 
1039. 

of  sick-room,  1043. 
Manganese  (Manganum),376. 

acetate,  376. 

carbonate,  376. 

chloride,  377. 

hypophos.,  syrup,  377. 

iodide,  syrup — 
Creuse.  378. 
Procter,  377. 

and     iron     iodide,     syrup 
(Procter),  378. 

lactate,  379. 

oxide,  379. 

phosphate  380. 
syrup,  Wiegand's,  380. 

sulphate,  380. 
Mangostin,  559,  624. 
Manna,  444. 

Australian,  435. 
Mannitan,  626. 
Mannite,  436,  439,  444. 
Maranta,  431. 
Marble,  274. 
Marcy's   lozenge    apparatus, 

876. 
Marechale  sachet,  1015. 
Marking     prescriptions     for 

topical  use,  958. 
Marmor,  274. 
Marrow  pomatum,  1017. 
Marrubin,  629. 
Marshall's  dentifrice,  1013. 

pills,  1054. 
Marshmallow  paste,  871. 
Mash,  462. 
Mass  (massa) — 

blue,  895. 

extemporaneous,  895. 
powdered,  896. 

copaiba,  894. 

ferri  carbonatis,  894. 

hydrargyri,  895. 

lozenge,  Morrell's,  876. 

Vallette's,  894. 
iMassicot,  334.  • 
Mastic,  518,  524. 
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Masticin,  518. 
Matricaria  camphor,  515. 
Maughan's  Carrara  water,273. 
Maumene's  sugar  test,  442. 
Mayer's  alkaloid  test,  567. 
Meal,flaxseed,  112. 

oat,  432. 
Measurement,    approximate, 

75. 
Measures,  41,  72. 

German,  41. 

glass,  41,  73. 

Hodgson's,  42,  74. 

Hoff's,  74. 

imperial,  73. 

medicine  chest,  41. 

metrical,  73. 

minim,  42. 
concavity  corrected,  75. 

oil,  1037. 

tested,  41. 

tin,  42,  75. 

wine,  72. 
Meat,  448,  451. 

juice,  preserved,  451. 
Meconidine,  570. 
Meconine,  623. 
Medicated  cough  candy,  884. 

secrets,  884. 

water,  04(). 
Medicines,  .<5electiiig,  967. 

suited  to  liquid  form,  972. 

adapted  to  j)ills,  889. 

unsuited  to  pills,  890. 

adapted  to  powders,  817. 
Medulla  sassafras,  434. 
Medullin,  419. 
Mel,  444. 

despumatum,  444,  792. 

rosie,  792. 

sodii  boratis,  792. 
Melanipyrite,  436. 
Melanthaceic,  alkaloids,  572. 
Meleze,  435. 
Melezitose,  435. 
Melitose,  435. 
Mellita,  792. 

Menispermacete,      alkaloids, 
5()9. 

neutral  principles,  623. 
Menispermin  (eclect.),  865. 
Menispermine,  569,  576. 
Men  then,  509. 
Menyanthin,  628. 
Menyanthol,  628. 
Merck's  opium  test,  798. 
Mercure,    acid    nitrate    de, 

315. 
Mercurialine,  619. 
Mercury,  307. 

salts.    See  Hydrargyrum. 

cup  for  gas-burner,  94. 

weighing,  313. 

with  chalk,  319. 
Meta-albumen,  448. 

cinnameine,  522. 

pectin,  433. 
Metals,  dyad,  271. 

monad,  210. 

pentad,  383. 

triad,  320. 

tetrad,  324. 


Methyl-ethylanilina,  566. 
Metliylamine,  548,  573. 
Methyl,  bichloride,  470. 

conine,  573,  617. 

oxide,  hydrated,  428,  470. 
salicylate,  498. 
Methylic  alcohol,  428,  470. 
Metre,  67,  71. 
Metrical  measure,  73. 

system,  iiQ. 

weights,  66. 
Metrology,  66. 
Mettauer's  aperient,  659. 

ethereal  tinctures,  695. 
Metyle  oxide,  482. 
Mezquite  gum,  432. 
Mialhe's  tooth-powder,  1013. 
Milk,  448,  449. 

asafcetida,  983. 
cone,  983. 

butter,  450. 

condensed,  450. 

cows,  449. 

of  roses,  for  chapped  hands, 
811,  999. 

skim,  450. 

solidified,  450. 

sugar,  435,  444. 

of  sulphur,  189. 
Mill,  drug,  44. 

Enterprise,  117. 
Hance's,  116. 
Millefleur,  essence,  1010. 

sachet,  1015. 

water,  1010. 
Millon's  protein  test,  445. 
Minderer's  s]>irit,  264. 
Mineral  green,  304. 

water,  artificial,  195. 
coolers,  195. 
syrups,  786. 
Minim,  956. 

measure,  42. 
concavity  corrected,  75. 
Minium,  334'. 
Mint  cami)lior,  516. 
Mistura  (mixture),  971. 

acetone  and  tar,  994. 

acid,  hydrocyanic,  985. 

alkaline,  benzoated,  992. 
copaiba,  992. 

aloes  comp.,  659. 

almonds,  991. 

ammoniaci,  993. 

amnion,  carbon.,  982. 

amygdala',  991. 

anodyne,  984. 

antacid,  990. 

for  young  infants,  990. 

asafcetida,  983. 
concentrated,  983. 

astringent,  978. 

Atlee's  neuralgia,  993. 
rheumatic,  993. 

balsamic,  994. 

Basham's,  349. 

benzoated,  alkaline,  992. 

bismuth  carbon.,  979. 

blue     mass     and     chalk, 
979. 
charcoal,  986. 

brown,  993. 


Mistura — 
camphor,  Hope's,  979. 

Parrish's,  979. 
cannabis  indicse,  984. 
castor-oil,  986. 
catarrhal,  985. 
cathartic,  986. 
chalk,  978. 

and  blue  mass,  979. 

Richard's,  1054. 
charcoal    and  blue    mass, 

986. 
chinoidine,  acetate,  980. 
chloroformi,  984. 

without  camphor,  983. 
cholagogue,  982. 
cider,  Parrish's,  660. 
cochineal,  994. 
cod-liver  oil,  995. 
eolchicuni,  I)ewees',  993. 

t^cudamore's,  992. 
copaiva,  alkaline,  992. 
coryza,  993. 
cough,  994. 
cream  of  tartar,  986. 
creasote,  985. 
creta',  978. 
cubcba>,  991. 
demulcent,  991. 
Dewees'  colchicuin,  993. 
diai)horetic,  985. 
diuretic,  991. 
eflervescent,  989. 
expectorant,  993. 
ferri  et  ammonii   acetatis, 
349. 

et  cinchona,  9S1. 

comp.,  980. 

malate,  981. 
fever  and  ague,  980. 
glycyrrhiza'  comj).,  993. 
gout,  Scudamore's,  992. 
Griffith's  myrrh,  980. 
indigestion,  990. 
iron  and  cinchona,  981. 

and  myrrh,  980. 

and  quinine,  981. 
magnesia    and    asafcetida, 

■"987. 
magnesia,  for  children,  987. 
myrrh,  Grifi&th's,  980. 
neuralgic,  Atlee's,  993. 
neutral,  988. 
oil  of  turpentine,  982. 
olei  amygdake,  995. 

cocos  nucis,  996. 

morrhua'  amara,  995. 
potassii  citratis,  987. 

extemporaneous,  988. 
pulmonary,  985. 
quinine,  for  children,  982. 
refrigerant,  987. 
rheietsoda,  990. 
rheumatic,  Atlee's,  993. 
Scudamore's,  992. 
sedative,  984. 
soda  mint,  990. 
spermaceti,  994. 
stimulant,  982. 
taraxacum,  991. 
tolu,  994. 
tonic,  982. 
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Mistura- — 

turpentine,  982. 

Ward's,  981. 

whooping-cough,  994. 
Mitchell's  lamp,  90. 

aperient  pills,  902. 

tonic  pills,  900. 
Mixtures — 

See  Mistura. 

eligible  substances,  972. 

excipients,  976.  * 

oleaginous,  977,  995,  1036. 

preparation,  977,  1036. 
Mohr's  burette,  404. 

preparation     of     extracts, 
828. 
Moistening-bottle,  1031. 
Molasses,  437. 

sugar- house,  437. 
Monesin,  624. 

Monimiacese,  alkaloids,  571. 
Mono-nitrocelluliu,  416. 
Mono-stearin,  482. 
Monsel's  salt,  369. 

solution,  369.. 
Moore's  sugar  test,  440. 
Morin,  552. 
Morphine,  570,  577. 

abuse,  803. 

acetate,  579. 

citrate,  579. 

hydrochlorate,  579. 

muriate,  579. 

poisoning,  treatment,  802. 

jjowders,  822. 

salts,  578. 

sulphate,  580. 

test,  578,  616.      . 

valerianate,  580. 
Morrell,  Mackenzie,  lozenge 

mass,  876. 
Mortars,  42. 

bell  metal,  44,  112. 

brass,  44,  112. 

clamp,  33. 

for  contusion,  44,  112. 

glass,  44. 

iron,  44. 

marble,  44. 

porcelain,  43,  122. 

slide  for,  33. 

Wedgewood,  42. 
Morton's  tetter  ointment,  932. 
Moschus  artificialis,  502, 519. 
Mother  liquor,  1.67. 
Mouchon,  872. 
Mould  for  pastilles,  1016. 
Moulds,  suppository,  909, 910. 
Mouth  wash,  1013. 

perfume,  1014. 

violet,  1014. 
Mucilage,  432. 

Mucilaginous  principles,  430. 
Mucin,  447,  448. 
Mulder's  sugar  test,  441. 
Mulled  wine,  1047. 
Muller,  892. 
Murexide,  .556. 
Muriates.     See  Bases. 
Musk,  artificial,  502,  519. 

extract,  1012. 

perfumes,  1012. 


Musk — 

tincture,  1012. 
Mustard,  essence,  1016. 

Whitehead's,  1054. 

plaster,  950. 

seed,  powdering.  111. 
MiitLer's  aromatic  pills,  908. 
Myeose,  435. 

Myricacete,  essential  oils,  511. 
Myricin,  482. 

(eclect.),  865. 
Myristicacese,   essential   oils, 

511. 
Myristiciu,  516. 
Myristin,  482. 
Myrosin,  447,  550. 
Myroxocarpin,  522. 
Myroxylon,  523. 
Myrrha,  502,  521. 
Myrtacese,  neutral  principle, 
625. 

essential  oils,  506. 

N., 

Napelline,  575. 
Naphtha  aceti,  462. 

coal-oil,  549. 

coal-tar,  549. 

wood,  428. 
Naphthaline,  502,  548. 
Narceine,  570,  581. 
Narcitin,  631. 
Narcotic  mixtures,  984. 
Narcotine,.570,.580. 

ethylic,  580. 

methylic,  580, 

normal,  580. 

propylic,  580. 
Neatness  in  sick-room,  1045. 
Neck  pill-box,  50. 
Nervous   sedative  mixtures, 
984. 

stimulants,  mixture,  982. 
Neutral  mixture,  987. 
extemporaneous,  988. 

organic  principles,  622. 

spirits,  459. 
Nicolli  sulphas,  382. 
Nicollum  (Nickel),  382. 
Nicotianin,  515,  516. 
Nicotine,  573,  618. 
Nipple  wash,  Thomas's,  999. 
Nitraniline,  566. 
Nitrates.-   See  Bases. 
Nitre,  229. 

cubic,  246. 
Nitro  cellulose,  420. 

couraarin,  625. 

glycerine,  485. 

inosite,  435. 
Nitrogen  binoxide,  200. 

oxide,  260.    . 
Nitrum  flammans,  260. 
Noble's  tonic  elixir,  695. 
Noise  in  sick-room  avoided, 

1045. 
Nomenclature,  61,  104. 
Numerals    in     prescriptions, 

956, 
Nurse,  care  of,  1046. 
Nutmegs,  powdering,  114. 


Oatmeal,  432. 
gruel,  1049. 
Ochra,  434. 
Octarius,  956. 
Officinal,  60. 
Oil  bath,  158. 
bottle,  20. 
can,  21. 
filter,  1.33. 

Warner's,  125. 
Oil  (Oleum),  absinthii,  508. 
adipis,  487,  489. 
sethereum,  461,  462,  466. 
alliaria;,  513. 
allii,  513,  514. 
allspice,  506. 
almonds,  bitter,  498,  512. 

sweet,  486,  488. 

(drops),  76. 
amber,  501,  522, 
amygdal.  amar.,  512. 

dulc,  486, 488. 

(drops),  76. 
anethi,  .507. 
angelicse,  507. 
angusturae,  506. 
animal,  Dippel's,  514. 
anisi,  507. 

(drops),  76. 

solidifies,  497. 

stellati,  505. 
solidifies,  497. 
anthemidis,  508. 
apii,  607. 
apple,  477,  512. 
arachidis,  486,  489. 
arbor  vitse,  511, 
arnic'ae,  .508. 

solidifies,  497. 
asarabacca,  511. 
asari  Canad.,  611,  757. 
asphalti,  501.  • 
asafoetida,  513,  514. 
aurant.  cort.,  606. 

flor.,  605. 

preserved,  500. 
balsam.  Peru.,  522. 
bay, 506. 
bayberry  (fixed),  486. 

(essent.),  511. 
baytree,  511. 
bear's,  494. 
beech,  486. 
behen,  486. 
benne,  486,  489. 
bergamottse,  505. 
bertholetise,  486,  489,  490. 
betula  lenta,  511. 
betulje  alba,  502. 
birch,  sweet,  511. 

white,  502.- 
bitter  candy  tuft,  513. 
Brazil  nut,  486,  489,  490. 
British,  1054. 
bubulum,  487,  489,  490. 
buchu,  506. 
common- burnet,  506. 
butter,  451. 
cade,  502. 
cadinum,  502. 
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Oil— 

cajeputi,  506. 
calami,  512. 
camphorag,  501. 
Canada  snake  root,  511. 
candy  tuft,  513. 
canellae,  506. 

capsella  bursas  pastoris,513. 
caraway,  498,  507. 
cardaraomi,  512,  757. 
carron,  490. 
carrot,  507. 
carui,  507. 

(drops),  76. 
caryophyll.,  506. 

(drops),  76. 
cascarillse,  511. 
cassise,  510. 
cassia  buds,  510. 
castor,  487,  491. 
catfish,  494. 
catniiJ,  509. 
celery,  507. 
cetacei,  487,  491. 
chamomile,  English,  508. 

German,  508. 

solidifies,  497. 
chaulmoogra,  487. 
cheiranthi,  513. 
chenopodii,  510. 

(drops),  76. 

ambrosiodes,  510. 
cherry,  512. 
cherry-laurel,  512. 
chocolate  nuts,  486. 
cicutse,  507. 
cinnamon,  510,  514. 

(drops),  76. 
citron,  505. 
citronellse,  512. 
clove-cinnamon,  511. 
cloves,  506. 

(drops),  76. 
cochlearise,  513. 
cocoa-nut,  486,  490. 
cocois,  486,  490. 
cod  liver,  487,  492. 

how  to  keep,  25. 

and   red  iodide  of  mer- 
cury, 996. 
copaibae,  503. 
coriandri,  507. 
cotton  seed,  487,  491. 
cress,  513. 
croci,  512. 
croton,  487,  491. 

(drops),  76. 
cubebae,  503. 

(drops),  76. 
Cuiilawan,  511. 
cumin,  498,  507. 
cynae,  508. 
dahliae,  508. 
dill,  507. 
dracunculi,  508. 
dugong,  487,  493. 
eggs,  449. 
elder  flowers,  507. 
elecampane,  508. 
elemi,  502. 
ergot,  758. 
erigeron,  508. 


Oil- 


ethereal,     461,     462,    465, 

466. 
fagi,  486. 
fennel,  507. 

(drops),  76. 

solidifies,  497. 
feverfew,  508. 
fireweed,  508. 
fish,  test,  479. 
flaxseed,  486,  489,  490. 
fceniculi,  507. 

(drops),  76. 

solidifies,  497. 
galangal,  511. 
galbani,  507. 
garlic,  513,  514. 
gaultheria?,  498,  508,   514, 
544. 

(drops),  76. 
geranium,  506. 
ginger,  512. 
gossypii,  487,  491. 
groundnut,  486,  489. 
Haarlem,  1053. 
halicore,  487,  493. 
hedeomae,  509. 

(drops),  76. 
Hedwigiae,  502. 
heliotrope,  510. 
hemlock,  503. 
hops,  511. 
horehound,  509. 
horsemint,  509. 
horseradish,  513. 
humuli,  511. 
hyssopi,  509. 
iberis,  513. 
ihlang-ihlang,  505. 
inulai,  508. 

iridis,  Florentin.,  512. 
iva,  508. 
jasmini,  508. 
jessamine,  508. 
juniper,  503. 

empyreum.,  502. 

virgin.,  503. 
Labrador  tea,  508. 
lard,  487,  489. 
laurel  (fixed),  486. 

(essential),  511. 

(guiana),  511. 
laurocerasi,  513. 
lavandulae,  509. 
ledi  palustris,  508. 
lemon,  505. 

preservat.,  510. 

restoration,  501. 
lemon  balm,  509. 
lemon  catnip,  509. 
lemon  grass,  512. 
lemon  thyme,  510. 
levistici,  507. 
lilac,  510. 

lily  of  the  valley,  512. 
limonis.    See  Oil,  Lemon. 
linden,  505. 
lini,  486,  489,  490. 
lovage,  507. 
mace  (fixed),  487,  490. 

(essential),  511. 
majoranae,  510. 


Oil— 
marrubii,  509. 
massay  bark,  511. 
masterwort,  507. 
matricariae,  508. 
meadow-sweet,  506. 
mellisas,  509. 
menthae  aquatics,  509, 

crispa,  509. 

IjilDerit.,  509. 
(drops),  76. 

puleg.,  509. 

viridis,  509. 
(drops),  76. 
Mexican  tea,  510. 
mignonette,  505. 
millefolii,  507. 
monardae,  509. 
morrhuae,  487,  492. 

how  to  keep,  25. 
mustard     (essential),    513, 
530. 

artificial,  514. 

treacle,  514. 

wild,  513. 
myricae  gale,  511. 
myristicae  (fixed),  487,  489. 

(essential),  511. 
myrrhas,  502. 
myrtle,  506. 
neatsfoot,  487,  489,  490. 
nepeteae  catariae,  509. 

citriodorse,  509. 
neroli,  505. 
nigellae,  505. 
nuc.  moschat,  511. 
nutmeg  (essential),  511. 

(fixed),  487,  490. 
olibani,  502. 
oliva?,  486,  487. 

adulteration,  487. 
(drops),  76. 
orange  flower,  505. 

peel,  506. 

preservat.,  500. 
origani,  510. 

cretici,  509. 
orris  root,  512. 
osmitopsis,  508. 
palm,  487,  490. 
papaveris,  487. 
parsley,  507,  757. 

solidifies,  497. 
patchouly,  510. 
peach,  512. 
pear,  512. 
pennyroyal,  509. 

(drops),  76. 
peppermint,  509. 

(drops),  76. 
petra?,  501. 
petroselini,  .507,  757. 

solidifies,  ■497. 
Ijhellandrii,  .507. 
phosphoratum,  188. 
pichury,  511. 
pimentae,  506. 
pimpinellse,  507. 
piperis  nigri,  503,  754. 
Ijlum,  512. 
poppy  seed,  487. 
porpoise,  494. 
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Oil- 
pumpkin  seed,  758. 
(luiiice,  b(H'>. 
radi.sh,  514. 
red,  811. 
resedas,  Gorj. 
rhodium,  !J06,  "jIO. 
ricini,  487,  491. 
rosiu,  50ii. 
rose  geranium,  5()(). 

solidifies,  4!l7. 
rosemary,  510. 

(drops),  7(i. 
rose  root,  5l)(). 
rosewood,  510. 

canary,  50(). 
rosin,  501. 
rosmarini,  510. 

(drops),  76. 
rue,  498,  506. 
sabinEe,  503. 

(drops),  76. 
saffron,  511. 
sagapenura,  514. 
sage,  510. 
salviie,  510. 
sambuci,  507. 
sanguisorba,  506. 
santali,  511. 
santonicffi,  508. 
sassafras,  511. 

(drops),  76. 
satureja,  510. 
white  saunders,  511. 
scurvy  grass,  513. 
serpentariie,  511. 
sesami,  486. 
sinapis,  514. 
Sjianish  hops,  509. 
spearmint,  509. 

(drops),  76. 
spermaceti,  487,  491. 
si)ic£e,  509. 
spike,  509. 
spiraea,  506. 
spruce,  503. 
star-anise,  505. 

solidifies,  497. 
sturgeon,  494. 
succini,  502. 
summer  savory,  510. 
sweet  basil,  509. 

cicely,  507. 

gale,  511. 

marjoram,  510. 
syringfe,  510. 
tanaceti,  508. 

(drops),  76. 
tansy,  508. 

(drops),  76. 
tar,  548. 
tarragon,  508. 
tea,  505. 
templinura,  503. 
terebinthinfe,  503. 
theobromse,  486,  489. 
thyme,  510. 
tiglii,  487,  492. 

"(drops),  76. 
tilite,  505. 
tuberose,  512. 
valerianse,  507. 


Oil,  valerianic — 

(drops),  7(i. 
verbena;,  508. 
violet,  505. 
vitriol,  201. 

(drops), 76. 
wailllower,  513. 
water  heiiiloek,  507. 
water  radish,  514. 
wine,  4tjl,  462. 
winter's  bark,  505. 
wintergreen,  508,  544. 

(drops),  76. 
wormseed,  510. 

(drops),  76. 
wormwood,  508. 
yarrow,  507. 
zedoary,  511. 
zingiberis,  512. 
Oils,    distilled.      See     Oi/x, 
Essential. 
empyreumatic,  501,  514. 
essential,  494. 

adulteration,  498. 

artificial,  514. 

carbo-hydrogen,  501. 

chemical  history,  496. 

classification,  496. 

color,  497. 

distillation,  494. 

how  to  keep,  26. 

nitrogenated,  512. 

oxygenated,  503. 

preservation,  500. 

restoration,  501. 

solidification,  497. 

sulphuretted,  513. 

tests,  498. 
fixed,  479. 

adulterations,  479. 

animal,  487. 

chemical  history,  480. 

how  to  keep,  25. 

in  mixtures,  995. 

vegetable,  486. 

yield,  479. 
volatile.     See  Oils,  Essen- 
tial. 
Ointment.     See  Unguentum. 
aconite,  921. 
aconitine,  933. 
basilicon,  923. 
chalk,  933. 
citrine,  921,  927. 
cod-liver  oil,  933. 
croton  oil,  934. 
elemi,  931. 
garlic,  932. 
glycerin,  931. 
haemostatic,  933. 
iron,  compound,  932. 
lard,  924. 
pile,  934. 

red  precipitate,  927. 
rose  water,  916,  925. 
simple,  916. 
stimulating,      Hufeland's, 

934. 
tetter,  932. 
tobacco,  929. 

improved,  931. 
white  precipitate,  926. 


Ointments,  924. 

and  borax,  239. 

dumb  waiter,  34. 

jars,  26,  914. 

now  to  keep,  26,  .14. 

slab,  bow  to  clean,  1039. 

unofficinal,  930. 
Oleacea-,   neutral    principle, 
627. 

essential  oils,  510. 
Olea    destillata.      See    OHit, 

EsKftitidl. 
Oleate  fOleatum)  - 

bismuth,  9.35. 

hydrargyri,  315. 

iron,  935. 

mercury,  315. 

morphine,  935. 

veratrine,  935. 

zinc,  935. 
Oleates,  934. 

preparation  of,  935. 
Olein,  482. 
Oleoresina  asari  (."anad.,  757. 

aspidii,  754,  756. 

black  pe]j]jer,  754,  757. 

capsici,  754,  756. 

cardamomi,  757. 

cubeba-,  754,  756. 

ergotte,  758. 

filicis,  754,  756. 

ginger,  754,  757. 

lupulini,  754,  756. 

parsley,  757. 

piperis,  754,  757. 

pumpkin  seed,  758. 

zingiberis,  754,  757. 
Oleoresins,  754. 

natural,  520. 

unofiicinal,  757. 

uses,  755. 
Oleum.     See  Oil. 
Olibanum,  521. 

common,  520. 
Olivil,  627. 
Onocerin,  625. 
Ononetin,  625. 
Ononin,  625. 
Onosijin,  625. 
Opianine,  570,  581. 
Opine,  570,  582. 
Opium  (opii),  795. 

abuse,  803. 

acetum,  800,  805. 

alkaloids.  570,  577. 

assay,  796,  798. 

confection  of,  807. 

denarcotizatum,  801. 

drying.  111. 

eaters,  803. 

extractum,  801. 

incorapatibles,  802. 

plaster,  939. 

poisoning,  treatment,  802. 

powdering.  111. 

preparations,  796. 

test,  79% 

tinctura,  799,  805. 
acetata,  805. 
camphorata,  798,  805. 
deodorata,  799,  805. 
vinum,  800,  806. 
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Opium,  tolerance  of,  804. 
Opodeldoc,  solid,  1054. 
Opoponax,  521. 
Orange  wine,  460. 

blossom  essence,  1009. 
water,  1009. 
Orceine,  436. 

Orchidacege,   neutral   princi- 
ple, 631. 
Orchis  mascula,  433. 
Oreine,  436. 
Orcite,  436. 
Oreoselon,  626. 
Organic    bodies,   decomposi- 
tion, 639. 

chemistry,  416. 
Orris  root,  432. 
Oryza,  432. 
Os,  454. 
Osseine,  452. 

Otto's     antispasmodic    pow- 
ders, 822. 

emmenagogue  pills,  907. 
Ounce,  68. 
Outfits   for   physician,  1050, 

1051. 
Ovum,  448,  449. 

albumen,  445,  446. 

vitellus,  449. 
Ox-gall,  454. 

inspissated,  454. 
Oxidation,  165. 

artificial,  640. 

atmospheric,  639. 
Oxides,  reduction,  164. 

See  Hases. 
Oxidized  extractive,  661. 
Oxyacanthin,  577. 
Oxycannabin,  519. 
Oxygen,  170. 

apparatus,  171. 

yield  from  chlorate  potas- 
sium, 171. 
Oxymel,  scilla?,  793. 

simplex,  793. 
Oyster-shells,  273. 
Ozone,  172. 

Schoenbein's  test,  172. 
Ozonides,  173. 

P. 

Packages,  folding  of,  1022. 
Palraa    Christi    leaves    and 

seeds,  491. 
Palmae,  alkaloids,  572. 
Palmitin,  482. 
Pamphlet  case,  51. 
Panada,  1047. 
Panaquilon,  436. 
Pancoast's   sedative   plaster, 

943. 
Pancreatin,  448. 
Papaver,  4.34. 
Papaveracete,  alkaloids,  570. 

neutral  principles,  623. 
Papaverine,  570,  581. 
Paper,  49,  418. 

cut,  1022. 

division  of,  1022. 

envelope,  49. 

fancy,  49. 


Paper — 

flat-cap,  49,  1024. 

filtering,  49. 
Swedish,  49. 

labels,  18,  22. 

litmus,  406. 

package,  1023. 

parchment,  418. 

prescription,  1023,  1024. 

test,  406. 

turmeric,  406. 

white  wrapijing,  49,  1022. 
Para-albumen,  448. 

digitaliretin,  629. 

morphine,  570,  581. 

naphthaline,  548. 

pectin,  433. 
Paraffin,  548. 
Pai'chment  paper,  418. 
Paregoric,  798. 

chloroform,  710. 
Paricinine,  571,  604. 
Paridin,  628,  631. 
Pariglin,  631. 
Paris'   fumigating    pastilles, 

1015. 
Parrish's    anodvne  mixture, 
984. 

camphor  mixture,  979. 

cathartic  ]>ills,  903. 

chemical  food,  352. 

cider  mixture,  6(i0. 

cough  lozenges,  882. 

drop  table,  76. 

fluid  extract  buchu  comp., 
750. 

magnesia  citrate,  290. 

pile  electuary,  870. 

pills,  tonic  and  aromatic, 
906. 

syrup,  chamomile,  778. 
frostwort,  780. 
gillenia,  780. 
hypophosphites,  278. 
phosphates  com]).,  352. 
cooler,  195. 
Parsley  cam]ihor,  .")!(;. 
Pastes,"  Si^s,  S71. 

acetous,  1030. 

bottle,  1027. 

carrageen,  872. 

glycerinated,  1030. 

gum  opaque,  871. 
trans]iarent,  871. 

Iceland  moss,  872. 

jujube,  871. 

marshmallow,  871. 

Ward's,  870. 
Pastilles,  fumigating,  1015. 

mould,  1016. 
Pasting  labels,  1027. 
Patch  only,  essence,  1009. 
Pate  de  guimauve,  871. 
Patent  lint,  418. 

safety-can,  27. 
Paviin,  624,  627,  633. 
Paytamine,  571. 
Paytine,  .571,  601. 
Pearlash,  214. 
Pearl  barley,  432. 
Pearson's  arsenical  solution, 


Pectin,  433. 

Pectoral    drops,    Bateman's, 
1052. 

lozenges,  881. 
Jackson's,  881. 
Parrish's,  882. 
Spitta's,  872. 

syrup,  Jackson's,  783. 

tea,  813. 

with  fruits,  813. 
Pectose,  433. 
Peligot's  sugar  test,  442. 
Pellets,  888. 

for  hypodermic  use,  887. 
Pelluteine,  576. 
Pelosine,  576. 

Peltz,  syrup  of  asafcetida,  781. 
Pemberton   on  hydrometers, 

85. 
Pepsin,  455. 

saccharated,  454. 
Peptone,  456. 

Percolating    compact  drugs, 
144. 

porous  drugs,  144. 

with  ether,  145. 

gum  resins,  143. 

management,  141. 

by  vacuum,  145. 
Percolation,  135. 

continuous,  143. 

history,  135. 

management,  141. 
Percolators.     See  Displacers. 
Pereirine,  608. 
Perfumery,  1007. 
Pese  acide,  84. 

esprit,  84. 

sirop,  84. 
Pestles,  cement,  43. 
Petalite,  253. 
Petroleum,  502. 
Pettenkofer's  sugar  test,  442. 
Peucedanin,  626. 
Phteoretin,  534. 
Phtctin,  548. 
Phantom  bouquet,  418. 
Pharmaceutical      incorapat- 
ibles,  976. 

laboratory,  54. 

processes.  104. 

still,  159. 
Pharmacologia,  Paris',  951. 
Pharmacopoeia,    British,  60. 
'      U.  S.,  59. 

Pharmacy,  extemporaneous, 
951. 

galenical,  641. 

proper,  641. 
Phaseomannite,  435. 
Phenamide,  619. 
Phenylamin,  566,  574,  619. 
Phenyl  series,  566. 
Philicome,  1017. 
Phillygenin,  627. 
Philiyrin,  627. 
Phloretin,  435,  534. 
Phloridzin,534. 
Phlorogluein,  435. 
Phormine,  570,  582. 
Phosphates.     See  Bases. 
Phosphatic  lozenges,  882. 
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Phosphorated  oil,  188. 
Phosphorus,  186. 
black,  187. 
in  pills,  187,  900. 
oil,  188. 
red,  187. 
suboxide,  188. 
tests,  187. 
Photogene,  502. 
Photographic  prints,  washed, 

168. 
Phycite,  4^6. 
Phyllocyanin,  .561. 
Phylloxaiithin,  561. 
Physalin,  (iL'8. 

Physick's  alkaline    solution, 
660. 
bitter  tincture  of  irou,  693. 
jelly  strainer,  V2n. 
medicated  lye,  660. 
tetter  ointment,  932. 
Physician's   bad    hand-writ- 
ing, 957. 
Physostigmine,  570,  586. 

salicylate,  586. 
Phytolaccia  (eclect.),  865. 
Phytolaccin  (eclect.),  865. 
Picolin,  548,  574. 
Picroglucine,  583. 
Picrolichenin.  631. 
Picrotoxin,  534,  623,  632. 
Pierlot's     solution     ammon. 

valer.,  708. 
Pile  confection,  870. 
electuary,  870. 
ointment,  934. 
of  weights,  70. 
Pile'scherry-laurelwater,653. 
rules  for  obtaining  alcohol 
of  certain  strengths,  87. 
table  of  specific  gravity  of 
water,  83. 
Pill  boxes,  50. 
necked,  .50. 
coating,  885,  1033. 
Furley,  1034. 
gelatine,  885. 

Franciscus'  apparatus, 
886. 
Proctor,  1034. 
sugar,  885,  1033. 
compressed,  887. 

Smedley  apparatus,  887. 
dispensing,  1031. 
division,  893. 
dusting,  1033. 
excipients,  890. 
finisher,  892,  893. 
forming,  1031. 
gelatine  coating,  885. 
gilding,  886. 
machine,  46,  892,  1032. 
Wilson's,  46. 
Wirz's,  46. 
masses.     See  Massa. 
preparation,  890. 
roller,  45,  892. 
silvering,  886. 
size  of,  889. 
substances  adapted  to,  889. 

unsuited,  890. 
sugar-coated,  885,  1033. 


Pill- 
tile,  4(1,  .S92. 
Pills  (Piluhej,  8.S9. 
acid,  tannic,  904. 
aloes,  «97. 

and  asafcetida,  897. 

and  iron,  897. 

and  mastich,  897. 

and  myrrh,  897. 
aloin  and  podophyllin,  903. 
Anderson's,  1055. 
anodyne,  907. 
anti-bilious,  903. 
antimonii  comp.,  898. 
aperient.  Cutter's,  902, 

Mitchell's,  902. 
argent  ultras,  908. 
aromatic  and    tonic  (Par- 
rish's),  906.. 

Miitter's,  908. 
asafcetida,  898. 
Becquerel's  gout,  901. 
Blancard's,  899. 
blue.     See  3Iassa. 
calomel  comp.,  898. 
camphor  and  opium,  906. 
cannabis  indicse,  907. 
cathartic  comp.,  898. 

modified,  903. 
Chapman's  dinner,  902. 

intermittents,  906. 
chinoidine,  905. 
cinchonine  sulph.,  905. 
colchic.  c.  hydrargyr.,  902. 
colocynth.     and     hyoscy- 

amus,  902. 
cojjaiba.     See  Massa. 

comp.,  908. 
costiveness  habitual,  902. 
croton  oil,  903. 
dinner.  Chairman's,  902. 
emmenagogue.  Otto's,  907. 
extract,  cannabis,  907. 
female.  Hooper's,  1054. 
ferri  carbonat.    See  Massa. 

comjj.,  898. 

iodide,  899. 
Buckler's,  899. 
Coddington's,  899. 
comp.,  899. 
permanent,  899. 

Quevenne's,  906. 

et  quininse,  905. 
galbanicomp.,  900. 
gout,  Becquerel's,  901. 

Lartique's,  901. 

Vance's,  907. 
Hooper's  female,  10.54. 
hydrargyri  bichloridi,  907. 

iodidi  comp.,  907. 
intermittents,       obstinate. 

Chapman's,  906. 
iron.     See  Pill  Ferri. 

comp.,  898. 
Lady  Webster's,  897. 
Lartique's  gout,  901. 
Laxative    and    tonic,    Dr. 
Thomas's,  902. 

Marshall's,  1054. 
Mitchell's  aperient,  902. 

tonic,  906. 
Mutter's  aromatic,  908. 


Pills- 

opii,  900. 

et  camphor.,  906. 

(Jtto's  emmenagogue,  907. 

phosjjhorus,  900. 

plunibi  acet.,  904. 

Plummer's,  898. 

podophyllin  et  aloin,  903. 
tonic,  903. 

Quevenne's  irou,  906. 

quinidiua;  sulph.,  905. 

quiniiue  sulph.,  904. 
soluble,  9i)4. 

rhei,  900. 
comp.,  900. 

rheumatic.     See  Gout. 

Picord's  tar  and  copaiva, 
908. 

saponis  comp.,  911. 

scillcC  comp.,  903. 

Scott's,  1055. 

silver  nitrate,  908. 

tar  and  copaiva,  908. 

Thomas's    tonic  laxative, 
902. 

tonic,  aromatic,  906. 

laxative  (Thomas's),  902. 
podophyllin,  903. 
Mitchell's,  906. 

Vance's  gout,  907. 
Pilocariaine,  570,  585. 
Pinipicrin,  631. 
Pinite,  436. 
Pint,  72. 
Piperacese,  alkaloids,  572. 

essential  oils,  503. 

neutral  i^rinciple,  630. 
Piperidine,  573,  613. 

piperate,  613. 
Piperine,  572,  613. 
Piperoid  of  ginger,  755,  757. 
Pipsissewa  beer,  1055. 
Pitayine,  604. 
Pitch,  Burgundy,  522. 
Pix  Canadensis,  522. 
Plants,  collection,  105. 

cultivation,  108. 

desiccation,  111. 

drying      and     powdering, 
111. 
Plasma,  948. 

belladonnpe,  948. 

picis,  948. 

plumbi,  948. 

potassii  iodid.,  949. 

sinapis,  949. 

tar,  948. 
Plasmata,  935,  948. 
Plaster,  acid  carbolic,  548. 

adhesive,  940. 
tin  can  for,  50. 

amidou,  946. 

bases,  949. 

breast,  942,  945. 
Dewees',  942. 
Wilson's,  943. 

Burgundy  pitch,  939. 

corn  annular,  946. 

court,  453. 

diachylon,  482,  940. 

hemlock  pitch,  939. 

isinglass,  453,  938. 
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Plaster — 

lead,  482,  940. 

Logan's,  942. 

ruammary  abscess,  943. 

mustard,  950. 

sedative,  Pancoast's,  943. 

spice,  950. 

strengthening,  938,  943. 

thapsia,  424. 

universal,  942. 

warming,  939. 

white  feJt,  946. 
Plaster  block,  943. 

cloth,  946. 

on  doeskin,  947. 

irons,  944. 

spreading,  943. 
machine,  946. 
Plasters,  935. 

unofficinal,  941. 
Platinum,  324. 

binoxide,  324. 

crucible,  164. 

oxide,  324. 

perchloride,  324. 

and  sodium  chloride,  324. 

test  solution,  410. 
Plumbagin,  630. 
Plumbaginaceje,  neutral 

principle,  630. 
(Plumbi),  acetas,  331. 
test  solution,  407. 
tested  volumet.,  414. 

carbonas,  332. 

chloridum,  333. 

iodidum,  333. 

nitras,  333. 
fusus,  334. 

oxiduni  rubrum,  334. 
semivitreum,  334. 

protoxidum,  334. 

subacetas,  liquor,  335. 

tannas,  336. 
Plumbum  (Lead),  330. 
Plummer's  pills,  898. 
Podophvllin,  855,  856. 

pills,  903. 
Poison  closet,  33. 
Poisons,   how  to    keep,    33, 

34. 
Polariscope,  434. 
Polarization,  434. 
Pollenin,  419. 
Polychroite,  558. 
Polychrome,  624,  633. 
Polygalin,  536. 
Pomade  of  iodide  of  potas- 
sium, 949. 
Pomatum,  1017. 
Poppvheads,  434. 
Popuiin,  630. 

(eclect.),  865. 
Porcelain  cup,  47. 
Porphyrharmine,  572,  586. 
Porphyroxine,  570,  582. 
Port  wine,  460. 
Posture,  change  of,  1043. 
Potash,  214. 
Potassa,  214. 

saturating    power,    212, 

213. 
tested  volum.,  414. 


Potassa— 
caustic,  214. 
cum  calce,  215. 
hydrate,  214. 
hydriodate,  178. 
sulphurata,  217. 
Potassii  acetas,  217. 

tested  volum.,  414.    ■ 
antimonias,  395. 
arsenitis  liquor,  387,  642. 
bicarbonas,  218. 

saturating    power,    212, 
213. 

tested  volum.,  414. 
bichromas,  219. 

test  solution,  407. 
volum.,  411. 
bisulphas,  220. 
bitartras,  220. 
boracico-tartras,  221. 
et  boraeis  tartras,  221. 
bromidum,  183. 

tested  volum.,  413. 
carbonas,  221. 

impura,  214. 

pura,  222. 

saturating    power,    212, 
213. 

tested  volum.,  414. 
chloras,  223. 

tablets,  880. 

yield  of  oxygen,  171. 
chromas,  225,  405. 

test  solution,  408. 
citras,  225. 

tested  volum.,  414. 
cyanidum,  226,  543. 

tested  volum.,  413. 
ferricyanide  test  solut.,  408. 
ferrocyanid,  227,  540. 
iodidum,  178. 

test  solution,  40!i. 
iodo-hydrargyr.  iodid.,314. 

test  solution,  409. 
et  hydrargyr.  iodid.,  314. 
hypermanganas,  381. 
hypophosphis,  228. 
nitras,  229. 
permanganas,  381. 

test  solution,  409. 

tested  volum.,  414. 
phosphas,  230. 
prussiate,  yellow,  227,  540. 
sesquicarbonate,  223. 
silicas,  231. 
et  sodii  tartras,  226. 

tested  volum.,  414. 
sulphas,  231. 
sulphis,  232. 
sulpho-carbolas,  251. 
sulpho-cserulate,  560. 
tartras,  232. 

test  solution,  410. 

tested  volum.,  414. 
Potassio  cupric  tartras,  410. 
Potato  starch,  431. 
Poultice,  949. 
Pound,  67. 
Pouring,  134,  1038. 
Powder  (Powders),  813. 
Algaroth's,  390. 
ammon.  carbon.,  822. 


Powder — 

antacid,  821. 

anti-intermittent,  820. 

antimonial,  396. 
Tyson's,  392. 

antisj^asmodic,  822. 

aromatic,  818. 

astringent,  821. 

bismuth  and  rhubarb,  822. 

bleaching,  284. 

boxes,  50. 

calomel  and  jalap,  823. 

Castillon's,  1049. 

chalk,  821. 

cochineal,  comp.,  707. 

composition,  1053. 

diarrhoea,  821. 
of  infants,  821. 

diluents  of,  817. 

dispensing,  816,  1022. 

division  of,  816. 

Dover's,  819. 

liquid  substitute,  989. 

dusting  of,  112. 

effervescing,  fever,  989, 

envelope,  1023. 

ergot,  comji.,  ,S23. 

fineness,  118. 

folding,  1022. 

fumigating,  1014. 

gastric  irritability,  822. 

gauge,  1024. 

heavy,  administration,  815. 

indigestion,  chronic,  822. 

iron  and  quinine,  820. 

Jacobi,  396. 

James's,  818. 

lactinated,  814. 

magnesia  and  rhubarb,  820. 

mor])hine,  diluted,  822. 

neutralizing,  823. 

paper,  1022. 

precipitated,  119. 

sachets,  1014. 

sedative,  821. 

Seidlitz,  819. 

sifting,  118. 

soda,  990. 

stimulant,  823. 

styptic,  997. 

substances  adapted  to,  815. 
unsuited  to,  815. 

uterine  hemorrhage,  823. 

yeast,  990. 
Powdering,  111. 

of  camphor,  115. 

gum  resins,  115. 

oily  drugs,  111. 
Pravaze's  solution,  344. 
Precipitant,  119. 
Precipitate,  119. 

red,  316. 

white,  318. 
Precij^itation,  119. 

jar,  120. 
Preparations       best      given 
alone,  975. 

extemporaneous,  952,  977. 

permanent,  952. 
Prescription,   951,   955,   957, 
958. 

abbreviations,  955. 
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Prescription — 
adjuvant,  959,  969. 
basis,  1)59,  969. 
blanks,  957,  95S. 
chirograi^hy,  956. 
comiDOun  cling,  1018. 
corrective,  959,  969. 
counter,  32. 
diluent,  959. 
dispensing,  1021. 
excipient,  876,  959. 
grammatical  explanations, 

995. 
lieading,  957. 
inscription,  959. 
labels,  1027,  1028. 
language,  953. 
numerals,  956. 
paper,  957,  1022. 
reading,  1030. 
scales,  35. 
signatura,  959,  961. 
signs,  956. 

subscription,  959,  960. 
superscription,  959. 
sjnnbols,  956. 

synonym,  explanatory,  954. 
vials,  1025. 
writing  of,  957. 
Primulaceie,     neutral     prin- 
ciple, 629. 
Principles,  neutral,  622. 
animal,  632. 
nitrogenized,  632. 
quaternary,  632. 
sulphuretted,  632. 
ternary,  623. 
Process,  carbonating,  165. 
Processes,      pharmaceutical, 
104. 
comminution,  105. 
requiring  heat,  105. 
of  reduction,  105. 
of  solution,  105. 
Procter,  Jr.,  drop  table,  76. 
fluid    extract    anthemidis, 
753. 
jalapse,  752. 
rhei  cum  sennse,  751. 
sumbul,  753. 
resins,  decoloration,  167. 
succus     taraxaci    paratus, 

758. 
syrup         hypophosphites, 
com]).,  361. 
of  calcium,  277. 
iodide  of  iron  and  man- 
ganese, 378. 
iodide  of  manganese,  377. 
phosphates,  undissolved, 

353. 
l)ipsissewa,  778. 
uvie  ursi,  778. 
Proctor  on  coating  pills,  1034. 
Proof  spirits,  462. 
Propheretin,  626. 
Prophetiu,  626. 
Propyl,  493,  548. 
Propylamine,  573,  619. 
chloride,  619. 
cordial,  712. 
muriate,  619. 


Protection     from     liglit    (of 

sick),  1045. 
Protein,  444. 

compounds,  445,  449. 
Protopine,  57(). 
Protoquinamicine,  572. 
Prunes,  444. 
Prunin  (eclect.),  865. 
Prussian  blue,  358. 
Pseudo  morphine,  570,  582.  . 

sugars,  436. 
Psoralein,  584. 
Ptelein  (eclect. j,  865. 
Pulpa^,  868. 
Pulveres,  813. 

elFervescentes     aperientes, 
819. 
Pulvis,  Algarothi,  390. 

aloes  et  canellse,  822. 

antimonialis,  817,  818. 

aromaticus,  817,  818. 

creta  comp.,  817,  818. 
Ph.  Br.,  818. 

eflfervescens  comp.,  819. 

glycyrrliizffi  comp.,  819. 

ipecacuanha  comp.,  819. 
et  ojiii,  819. 

Jacobi,  396. 

jalai^se  comp.,  820. 

morphinas  attenuatus,  822. 
comp.,  820. 

rhei  comp.,  820. 
Punicin,  625. 
Purpurin,  559. 
Purree,  561. 
Putcha  pat,  1009. 
Putrefaction,  639. 
Pyin,  448.     * 
Pyrene,  502,  548. 
Pyridine,  574. 
Pyroacetic  sjDirit,  428. 
Pyroxylic  spirit,  428. 
Pyroxylin,  420. 
Pyroxylon,  420. 
Pyrrhol,  548. 
Pyrrholine,  574. 

Q. 

Quantitative  testing,  402. 
Quantities,  apportioned,  959. 
Quassin,  624,  633. 
Querein,  630. 
Quercite,  436. 
Quercitin,  559. 
Quercitrin,  561.  "^ 
Quevenne's  iron,  375. 
Quicksilver,  307. 
Quinamicine,  572. 
Quinamidine,  572. 
Quinamine,  571. 
Quince  seed,  434. 
Quinidamine,  571. 
Quinine,  571,  589. 

amorphous,  602. 

tests,  589,  593. 
Quininse  acetas,  597. 

antimonias,  596. 

arsenis,  596. 

bisulphas,  590. 

citras,  597. 

gallas,  597. 


Quininte — 

ferri    et  magnesii  sulphas, 
596. 

hydriodas,  596. 

liydrobromas,  591. 

hydrochloras,  592. 

hydroferrocyanas,  597. 

hypophosphis,  596. 

iodosulphas,  590,  596. 

kinas,  597. 

lactas,  59(;. 

murias,  592. 

sulphas,  592. 

adulterations,  594. 

sulphocarbolas,  597. 

tannas,  597. 

tartras,  597. 

uras,  597. 

valerianas,  595. 
Quiniciiie,  572,  601. 
Quinidine,  571,  597. 

hydriodate,  598. 

sulphate,  598. 
Quinoidine,  602. 
Quinoline,  548,  574. 

R. 

Rabbit  fat,  494. 
Rademacher's   tincture   ferri 

acet.,  304. 
Radiated  heat,  147. 
Raisins,  444. 
Piand's  collodion,  422. 
Ranges,  56. 
Ranunculaceffi,alkaloids,569. 

essential  oils,  505. 

neutral  principles,  623. 
Rat-tail  file,  152. 
Rats,  preventing  injury  from, 

18. 
Rattlesnake,    Bibron's    anti- 
dote, 182. 
Reagents,  405. 
Reaumur's  thermometer,  99. 
Receiver,  quilled,  151. 

tubulated,  150. 
Recipes,    for  {)opular  reme- 
dies, 1052. 
Red,  cinchona,  552. 

kinovic,  552. 

oil,  811. 

jjrecipitate,  316. 
Reduction,  164. 

tube,  165. 
Regianin,  630. 
Regulus  antimonii,  389. 
Remington's  still,  160. 
Repercolation,  136. 
Resedaceae,  essential  oils,  505. 
Resina_,  519,  854. 

copaiba,  854. 

jalapa,  854. 

podophylli,  854. 

scammonii,  855. 
Br.  Ph.,  856. 
Resiuoids,  851. 
Resins,  517. 

decoloration,  167. 

fossil,  519. 

proper,  578. 

tests,  524. 
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Retort,  plain,  loO. 

stand,  150. 

tubulated,  1.51. 
Rhabarberin,  534. 
Rhamnaceaj,  neutral   princi- 
ples, 625. 
Rhamiietin,  558,  tJ25. 
Ehanmin,  625. 
Ehaponticin,  534. 
Rheiu,  534. 

(ecleet. ),  866. 
Rheumatic  pills,  U{)\. 
Rheuniin,  534. 
Rhiuanthin,  62it. 
Rliodeoretin,  518,  634. 
Rhodoxauthin,  552. 
Rhoeadine,  570. 
Rhubarb,  820. 

and  magnesia,  820. 

percolating,  144. 

powdering,  109. 
Rhusin  (ecleet),  865. 
Rice,  432. 

jelly,  1048,  104!). 
Richard's     chalk     mixture, 

1054. 
Richardson's  comp.  syrup  of 

phosph.,  353. 
Roasting  ores,  164. 

organic  substances,  164. 
Robert's  syrup  pliosph.  iron 

et  ammon.,  350. 
Robervalil's  scales,  38. 
Roccelin,  560. 
Rochelle  salt,  226. 
Rock  candy,  437. 
Room,  (diaiige  of,  1044. 
Roots,  collection,  105. 

drying,  106. 
Rosacea',  alkaloids,  573. 

essential  oils,  506, 

neutral  jtrinciples,  625, 632. 
Rose,  confection,  868,  869. 

essence,  1009. 

leaf-tablet.«,  883. 

lip  .salve,  930. 

water,  toilet,  1009. 

geranium  water,  1008. 
Rosin,  519. 
Rottlerin,  558. 
Rubiaceic,  alkaloids,  573. 

neutral  ])rincip]es,  626. 
Rules  of   a  pharmaceutical 
store,  1040. 

for    obtaining    alcohol   of 
certain  sp.  grav.,  87. 
Rum,  460. 
Rumicin,  5-34. 
Rumin  (ecleet.),  866. 
Rump's  quinine  test,  594. 
Runge's  sugar  test,  442. 
Russian  isinglass,  452. 
Rutacetc.  alkaloids,  570. 

essential  oils,  506. 

neutral  principles,  624. 
Rutyle,  498. 

hydruret,  498. 

S. 

Sabadilline,  572,  615. 
Saccharates,  437. 


Saccharides,  435. 
Saccharine  principles,  430. 
Saccharometer,  84,  87. 
Saccharum,  44;!. 

lactis,  444. 

saturni,  331. 
Sachet  powders,  1014. 

frangipanni,  1014. 

heliotrope,  1015. 
•  jnarechale,  1015. 

millefieur,  1U15. 
Safety  can,  27. 

tube,  158. 
Sagapenum,  521,  523. 
Sago,  431. 

jelly,  1048. 
Sal  ammoniaci,  259. 

diureticus,  217. 

Epsomenis,  291. 

prunelkv,  230. 

Rochelle,  226. 

soda,  241. 
'  Salep,  434. 
I  Saleratus,  222. 

sodium,  239. 
Salicacea»,  neutral  principles, 

630. 
Salicin,  498,  630,  636. 
Salicvle,  498. 

hydruret,  498. 
Salicylites,  543, 
Saligenin,  498,  637. 
Saline  draught,  988. 
Saliretin,  637. 
Salsa))arin,  631. 
Salt  bath,  242. 
Salt  mouths,  20. 
Salt,  common,  252. 

Epsom,  291. 

Glauber's,  249. 

Rochelle,  226. 

.smelling,  257. 

of  tartar,  221. 
Saltpetre,  229. 
Salve,  Becker's  eye,  932. 

Deshler's,  917. 
Sandarac,  519. 
Saiid-l>ath,  100. 
Sanguinarin  (ecleet.),  866. 
Sangninarine,  570,  583. 

(ecleet.),  866. 
Santalacetc,  essent.  oils,  511. 
Santalin,  558. 
Santonates,  536. 
Santonin,  .533,  535. 
Sap  green,  558. 
SapindaceiP,  alkaloids,  570. 

neutral  principles,  624. 
Sapo,  486. 

mollis,  486. 

niffer,  486. 

viridis,  486. 

vulgaris,  486. 
Sapogenin,  623. 
Saponin,  623,  625. 
Sapotacese,    neutral    princi- 
ples, 624. 
Saratoga  water,  artificial,  195. 
Sarkina,  448. 
Sarkosina,  621. 
Sarsaparillin,  631. 
Sassafras  camphor,  516. 


Sassafras — 

medulla,  434. 

pith,  434. 
Saturation,  chemical,  123. 

pharmaceutical,  123. 
Sauterne  wine,  460. 
Scales,  35. 

army,  .37. 

Beranger's  pendulum,  38. 

preseri]iti(>n,  35. 

Robervahl's,  38. 
Scammouin,  628,  6.35. 
Scammony,  521,  524. 
Scheff'er,     lime,    hvpophos., 
276. 

syrup,    phosphate,   comp., 
352. 

pepsin,  455. 
Scheilder's  alkaloid  test,  567. 
Schiedam  schnapps,  665. 
Schitf's  .spec.  grav.  method, 

83. 
Schlijipe's  salt,  396. 
Schmidt's  sugar  test,  442. 
Schonbein's  ozone  test,  172. 
Schultze's  alkaloid  test,  567. 
Schwartzenberg's      alkaloid 

test,  566. 
Schweizer's  solvent  for  lig- 

niii,  417. 
Scillite,  435. 
Scillitin,  631. 
Scillitine,  631. 
Scoparin,  .159,  625. 
Scordiin,  629. 
Scott's  pills,  10.55. 
Screen  for  gas-lamp,  94. 
Scrophulariacete,    neutral 

principles,  628. 
Scrophulariii,  629. 
Scruple,  67. 
Scrupulus,  956. 
Scudamore's    gout   mixture, 

992. 
Scutellarin  (ecleet),  866. 
Scutellarine  (ecleet.),  866. 
Scyllite,  435. 

Sea-water,  artiiicial,  1003. 
Secaline,  .573,  619. 
Secrets,  medicated,  8.S4. 
Seed  collection,  107. 
Seed  lac,  519. 
Seidlitz  powders,  819. 
Selecta  e  prescripta,  955. 
Selecting      and      combining 

medicines,  967. 
Semis,  956. 
Senecin  (ecleet.),  867. 
Senecionine  (ecleet.),  867. 
Senegin,  536. 
Senna,  ]iercolating,  144. 
Sepeerine,  .572,  613. 
Serpentarin,  630. 
Serum  blood,  445. 

lactis,  448. 
Sesaini  folium,  434. 
Sevum,  913. 
Shaker's  herbs,  107. 
Shelf-brackets,  23. 
Shell  of  egg,  449. 
Shellac,  519. 
Shelving,  23,  24,  28. 
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Sherry  wine,  460. 

Shinn,  collodions,  423,  424. 

elixir  cinchona  ferrat.,  709. 

mistura    asafcetida  comp., 
983. 
Show-colors,     freezing    pre- 
vented, 25. 
Shop,  management,  1039. 
Show-jars,  25. 

Sick  room  tnanagement,1043. 
Sieves,  44,  118. 
Sifter,  Blood's  Hour,  119. 
Sifting,  118. 

machine,  Harris's,  119. 
Signatura,  959,  961. 
Signs  in  prescriptions,  956. 
Silver,  267. 

salts.     See  Argentum. 
Silvering  pills,  1033. 
Simarubaceie,  neutral  princi- 
ples, 624. 
Simmering,  655. 
Sinapine,  632. 
Sinapism,  950. 
Sink,  33. 
Sinkalina,  632. 
Siphon,  127. 

bottle,  194. 

Bullock's  carboy,  57. 
Sitting  up,  1045. 
Skeletonizing  leaves,  418. 
Skim  milk,  450. 
Skuleine,  631. 
Slide  for  mortars,  33. 
Slipper  bed-)mn,  50. 
Slippery-elm  bark  jelly,  1049. 
Slocum's  lozenge  board,  873. 
Small  beer,  460. 
Smedley's    pill    compressor, 

887. 
Smelling-salts,  257. 
Smilacese,  neutral  principles, 

631. 
Smilacin,  631. 

(eclect.),  867.     , 
Soap,  480,  485. 

antidote  to  acids,  192. 

black,  486. 

Castile,  486. 

common,  486. 

fat,  480. 

glass,  486. 

green,  486. 

palm,  486. 

potassa,  485. 

resin,  486.  . 

soda,  485. 

soft,  486. 

Windsor,  486. 
Soda,  234. 

vol.  solution,  415. 
tested  volumet.,  414. 

caustic,  234. 

chlorinata,  236. 

mint,  990. 

powders,  990. 

salseratus,  239. 

washing,  241. 

water,  193. 
cooler,  195. 
counter,  27. 
syrups,  786. 


Sodii  acetas,  236. 
etantimon.  sulphuret.,  396. 
arsenias,  388. 
et  auri  chlorid.,  321. 
benzoas,  237. 
biboras,  240. 
bicarbonas,  238. 

saturating    power,    212, 

213. 
tested  volumet.,  414. 
venalis,  239. 
saturating  power,  213. 
test,  volumet.,  414. 
bisulphis,  239. 

test,  volumet.,  413. 
bitartras,  test  solution,  407. 
boras,  240. 
bromidum,  185. 

test,  volumet.,  413. 
carbonas,  241. 

test  solution,  407. 
test,  volumet.,  414. 
exsiccata,  242. 

saturating  power,  212, 

213. 
tested  volumet.,  414. 
chloras,  242. 
chloridum,  243. 
cholas,  557. 
choleinas,  454. 
citras,  243. 
citro-tartras   effervescence, 

253. 
ethylas,  244. 
hypophosphis,  244. 
hyposulphis,  245. 
test  solution,  408. 
volumet.,  411. 
iodidum,  179. 
molybdate,  406. 
nitras,  246. 
.    phosphas,  247. 

test  solution,  409. 
phospho-tungstas,  567. 
et  platini  chlorid.,  324. 
pyrophosph.,  248. 
salicylas,  248. 
santoninas,  249. 
silicatis  liquor,  249. 
subboras,  239. 
sulphas,  250. 
sulphis,  250. 

tested  volumet.,  413. 
sulphocarbolas,  251. 
sulphovinas,  252. 
tartro-citras  efferves.,  253. 
tungstas,  252. 
valerianas,  252. 
Sodium,  234. 
salts,  233. 
Solanacese,  alkaloids,572,573, 
608. 
neutral  principles,  628. 
Solanine,  572,  608. 

test,  616. 
Solanidine,  609. 
Solaniedine,  609. 
Solution — 

acid  hydrosulphuric,  test, 
408. 
oxalic,  volumet.,  414. 
picric,  test,  409. 


Solution — 

acid,  tannic,  test,  410. 

tartaric,  test,  410. 
albumen,  407. 
alkaline,  Physick's,  660.- 
alumina  benzoated,  329. 
ammonia,  263. 

in  alcohol,  265. 

in  water,  263. 
strong,  264. 

acetate,  264. 

carbon,  test,  407. 

chloride,  test,  408. 

citratis,  265. 

oxalate,  test,  409. 

phosphate,  test,  409. 

sulphide,  test,  410. 

valerianate,  Pierlot's,708. 
arsenical,  Biette's,  386. 

Fowler's,  387. 

Pearson's,  388. 
barium  chloride,  test,  408. 

nitrate,  test,  409. 
bismuth   and   ammon.   ci- 

trat.,  398. 
bromine,  181. 
calc.  chloride,  276. 

test,  408. 

sulphate,  test,  410. 
chiuoidine,  acetate,  890. 
chlorine,  175. 

tested  volumet.,  412. 
copper     ammon.     sulph., 
test,  407. 

sulphate,  test,  410. 
Dobell's,  1004. 
Donovan's,  386. 
ethereal, of  prepared  cotton, 

422. 
Fowler's,  387. 
gelatin,  test,  408. 
gold  chloride,  test,  408. 
gutta  perch  a,  643. 
Harle's,  388. 
indigo,  test,  408. 
iodine,  test,  409. 

volumet.,  412. 

iron,  chloride,  344. 

test,  408. 

citrate  and  quinine,  356. 

malate,  981. 

nitrate,  365. 

perchlorate,  359. 

subsulphate,  369. 

sulphate,  369. 
test,  408. 

tersulphate,  373. 
Labarraque's,  236. 
lead  acetate,  test,  407. 
Ledoyen's,  333. 
lime,'  282,  642. 

tested  volumet.,  414. 

saccharated,  283. 
tested  volumet.,  414. 
litmus,  406. 
Lugol's,  180. 
Magendie's,  801. 
magnesium,  test,  409. 

citrate,  290. 
mercury  iodide,  and  potas- 
sium, 409. 

chloride,  test,  409. 
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Solution — 

mercury,  nitrate,  314. 
Monsel"'s,  3<39. 
inorj^hine  sulphate,  801. 
■    Magendie's,  801. 
Pierlot's,  708. 
platinum     chloride,     test, 

410. 
potassa,  21o. 
potassio-cupric        tartrate, 

test,  410. 
potassium  acetate,  217,  992. 
bichromate,  test,  407. 

volumet.,411. 
chromate  test,  408. 
ferridcyanide,  test,  408. 
ferrocyauide,  test,  408. 
iodide,  test,  409. 

and  mercuiy,  409. 
permanganate,  test,  409. 
sulphate,  test,  410. 
Pravaze's,  344. 
processes  of,  105. 
quininte  et  ferri,  981. 
silver        ammonio-nitrate, 
test,  407. 
nitrate,  test,  409. 
voluniet.,  413. 
sulphate,  test,  410. 
soda,  23.5. 

volumet.,  415. 
sodium  hitartrate,  test,  407. 
carbonate,  test,  407. 
chlorata,  23(5. 

tested  volumet.,  412. 
hyposulpliite,  test,  408. 

volumet.,  411. 
phosphate,  test,  409. 
tartro  citrate,  253. 
turmeric,  406. 
zinc,  chloride,  297. 
Solutions,  121,  971. 
in  alcohol,  {!42. 
chemical,  121. 
classification,  G41. 
complex,  121. 
in  ether,  643. 
simple,  121,  642. 
test,  407. 

volumet.,411. 
in  water,  ()42. 
in  wine,  643. 
Solvent,  121. 
Sonnenschein's  alkaloid  test, 

566,  568. 
Sorbin,  435. 
Sorbite,  4.35. 
Soup,  vegetable,  1049. 
Spaniolitmin,  560. 
Spargancin,  631. 
Spargine,  631. 
Sparrow's  centrifugal  mixer, 

978. 
Sparteine,  572,  616. 
Spatula,  bone,  45. 
glass,  45. 
ivory,  45. 
porcelain,  45,  163. 
steel,  45. 
rest  for,  45. 
Species,  812. 

anthelmintic,  813. 


Species — 
laxantes  St.  Germain,  si 2. 
pectorales,  813. 

cum  fructibus,  813. 
Specific  gravity,  77. 

and  Baume,  87. 

bottle,  80. 

extemijoraneous,  81. 

of  minute  quantities  of 
liquids,  82. 

Schiif's  method,  83. 

and  temperatui-e,  82. 

of  water  at  different  tem- 
peratures, 83. 

soluble  sub.stances,  79. 

light  substances,  79. 

powders,  79. 
Spermaceti,  487. 
cerate,  916,  923. 
mixture,  994. 
Spice  i^laster,  Parrish,  95(1. 
Sj)irit  (Spiritus)  — 

a'tiiereus,  462,  468,  664. 
a'theris  acetic,  462. 

chlorid.,  4ii2. 

comjiositus,  462,  467,  664. 
(dro])s),  76. 

nitrici,  462,  H^,  664. 

nitrosi,  462,  4fjT,  664. 
(dro])S),  76. 

and  gum  Arabic  in  mi.x- 
tures,  1037. 
ammonia',  265,  642,  664. 

test  volumet.,  414. 
aroraat.,  266,  (J42,  664. 
anise,  664,  666. 
of  ants,  470,  531. 
aurantii,  664,  666. 
camphora',  664,  (')66. 
chloroformi,  470,  ()64,  666. 
cinnamomi,  ()fj4,  666. 
ether.     See  >Sj)in't,  JEther. 
ferri  chlorat.  ajther.,  344. 
formica-,  470,  531. 
frumeuti,  462,  (i64. 
of  Garus,  710. 
gaultheriic,  665,  667. 
hartshorn,  263. 
iron,  chloride,  344. 
juniper,  665,  667. 

comj).,  665,  667. 
lavender,  665,  667,  1010. 

comp.,  665,  667. 
lemon,  665,  668. 
mentha^  pijierita,  665,  Q(i?>. 

viridis,  665,  668. 
mindererus,  264. 
mustard,  1016. 
mvrcia?,  665,  668. 
myristicaj,  665,  669. 
neutral,  459. 
nitri  dulcis,  462,  468. 
(drops),  76. 

and  gum  Arabic  in  mix- 
tures, 1037. 
nutmeg,  665,  669. 
odoratus,  665,  1008. 
orange,  664,  666. 
peppermint,  665,  668. 
proof,  462. 
pyroacetic,  428. 
pyroxylic,  428. 


Spirit  (Spiritus) — 

salis  dulcis,  462. 

sinapis,  101  (i. 

spearmint,  665,  668. 

sweet,  459. 

turpentine,  503. 

vini  gallici,  462,  665. 

wood,  428,  470. 
Spitta's  lozenges,  872. 
Spodumene,  250. 
Sponge,  burnt,  164. 
Si^onges,  how  to  keej),  25. 
Spoonfuls,  75. 
Spreading  of  blisters,  918. 

plasters,  ;>43,  947. 
Spritz,  167. 

Squibb's    general    apparatus 
.stand,  156. 

condenser,  154. 

grummet,  152. 

percolator,  139. 
Squills,  ))ercolating,  136. 
Squire's  infusion  ])0t,  654. 
St.  (Jermain  tea,  812. 
St.  Yves'  lapis  ophthalmicus, 

.30(). 
Stains  of  nitric  acid  removed, 
261. 

nitrate  of  silver  removed, 
269. 
Stand,     general     apj)ai'atus, 
156. 

burette,  404. 

condenser,  153. 

retort,  155. 
Staphisaine,  569,  575. 
Starch,  430. 

gelatinized,  405. 

iodatum,  431. 

iodide,  soluble,  180. 
syrup,  180. 
Stas'  alkaloid  test,  568. 
Steam-bath,  102,  148. 
modified,  148. 

boiler,     pharmaceutical, 
102. 
Stearin,  482. 
Steam's  glycerole   of  lactu- 

carium,  795. 
Stearoi)ten,  496,  503. 
Sterculiacea',  alkaloids,  570. 
Stibium,  389. 
Stibmetthvlium,  nf5G. 
Still,  159." 

copjier,  159. 

pharmaceut.,  159. 

Remington's,  160. 
Stillingin  feclect.),  867. 
Stopper,  gum  elastic,  49. 

removed,  1039. 

restored  to  bottle,  1038. 
Stora.v,  522. 

Stoi'e,    dispensing,    arrange- 
ment, 17. 

rules  and  regulations,  1(140. 
Stove,  gas,  95. 
Stniiner,  124. 

flannel,  126. 

jelly,  Phy.'iick's,  125. 
Straining,  124. 

syrups,  125. 
Strassbui-g  turpentine,  520. 
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Struthiin,  623. 
Strychnine,  571,  605. 

acetate,  606. 

hydriodate,  606. 

iodate,  606. 

muriate,  606. 

nitrate,  606. 

sulphate,  606. 

tannate,  606. 

test,  616. 
Strychnos,  alkaloids,  605. 
Styptic,  botanic,  1014. 
Styracese,  balsams,  521. 
Styracin,  522,  523. 
Styrax,  522. 

calamita,  522. 
Styrol,  522,  523. 
Styrone,  514. 
Sublimate,  corrosive,  309. 
Sublimation,  162. 

of  camphor,  163. 
Subscription,  959,  960. 
Succi  (juices),  758. 
Succinum,  619. 
Succus    liquiritise    depurat., 
849. 

taraxaci  paratus,  758. 
Suet,  913. 
Sugar,  434. 

barley,  437. 

cane,  437. 

coating  pills,  885,  1033. 

of  diabetes,  438. 

ergot,  435. 

fruit,  434,  437. 

granules,  888. 

grape,  434,  438. 

of  lead,  331. 

milk,  435,  438. 

pseudo,  436. 

and  salt  compound,  437. 

specific  gravity,  760. 

tests,  439. 

true,  434. 

in  urine,  442. 
Sulphates.     See  Bases. 
Sulpho-sinapisin,  632. 
Sulphur,  188. 

flowers,  188. 

golden,  393. 

in  hair  dressings,  189. 

iodide,  190. 

lac,  189. 

lotum,  189. 

milk,  189. 

prgecipitatum,  189. 

sublimed,  188. 

washed,  189. 
Superscription,  959. 
Suppositer,  912. 
Suppositories,  908. 

anthelmintic,  911. 

list  of,  912. 

moulds,  Archibald's,  910. 
brass,  910. 
pewter,  909. 

numbered,  912. 

officinal  directions  for,  910. 

commonly  used,  912. 
Surinamine,  570,  586. 
Sweet  oil,  486,  487. 
adulterations,  487. 


Sweet  spirit,  459. 

of  nitre,  462,  468. 
Sydenham's  laudanum,  800. 
Syllabus — 
abstracts,  824. 
aceta,  705. 

acids,  astringent,  551. 
combined  with  alkaloids, 

537. 
animal,  556. 
from  cry})togamic  plants, 

559. 
from  essential  oils,  539. 
fatty,  480. 
fruit,  526. 

derivatives,  530. 
inorganic,  192. 
from  phfenogamic  plants, 

558. 
representing     medicinal 
virtues  of  plants,  533. 
albuminous  principles,  448. 
alcohol,  amylic  and  deriv- 
atives, 475. 
butylic  and  derivatives, 

475_. 
ethylic  and  derivatives, 

460. 
methylic     and     deriva- 
tives, 470. 
alkaloids,  animal,  620. 
quaternary,  569. 
artificial,  572. 
ternary,  573. 
artificial,  573. 
aluminium,  326. 
ammonium,  256. 
amylaceous  medicines,  431. 
antimony,  390. 
aquse,  647. 
arsenic,  384. 
astringents,  550. 
balsams,  521. 
barium,  270. 
bismuth,  397. 
bromine,  181. 
cadmium,  302. 
calcium,  271. 
camphors,  516. 
cerates      and      ointments, 

920. 
conserves,  868. 
copper,  303. 
decoctions,  662. 
electuaries,  869. 
extracts,  832,  833. 

fluid,  714-721. 
fats,  486. 
glucosides,  443. 
gold,  321. 
gum  resins,  521. 
gums,  433. 
infusions,  657. 
iodine,  176. 
iron,  336. 
lead,  330. 
lignin,  419. 
liniments,  807. 
lithium,  256. 
lozenges,  877. 
magnesium,  286. 
manganese,  376. 


Syllabus — 
mercury,  307. 
mucilaginous      medicines, 

433. 
neutral  principles,  uuiiiial, 
632. 
vegetable,    nitrogenized, 
632. 
quaternary,  632. 
sulphuretted,  632. 
ternary,  623. 
oils,  essential,  505. 

carbo-hydrogen,  502. 
nitrogenated,  512. 
oxygenated,  505. 
sulphuretted,  513. 
fixed,  486. 

volatile     erapyreumatic, 
501. 
ointments  and  cerates,  920. 
oleoresins,  520,  754. 
opium  preparations,  798. 
■    plasters,  936. 
potassium,  214. 
powders,  817,  818. 
protein  compounds,  446. 

animals,  448. 
resins,  518,  854. 
saccharine  group  of  medi- 
cines, 443. 
saccharoids,  435. 
silver,  266. 
soap,  486. 
sodium,  233. 
solutions,  642. 
spiritus,  664. 
starches,  431. 
sugars,  pseudo,  436. 

true,  434. 
sulphur,  188. 
suppositories,  912. 
syrups,  762-767. 
tinctures  (general),  676. 
amraoniacal,  673. 
aromatic,  672. 
astringent,  673. 
cathartic,  674. 
narcotic,  671,  672. 
sedative,  671,  672. 
stimulant,  672. 
stomachic,  674. 
resinous,  674. 
tonic,  673. 
troches,  877. 
vinegars,  705. 
waters,  647. 
wines,  697. 
zinc,  293. 
Symbols  in  prescriptions,  956. 
Symphytum  officinale,  4.32. 
Synanthrose,  435. 
Synaptas,  446. 
Syntonin,  446. 
Syringe  disi^lacer,  140. 
Syringenin,  627. 
Syringin,  627. 
Svringopicrin,  628. 
Syrup  (Svrupus). 
Syrupus,'762,  767,  768. 
acacise,  762,  767, 768. 
acidi  citrici,  762,  767,  769. 
hydriodici,  767,  769. 
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Syrupus  acidi  hydriodici — 
tested  volumet.,  413. 
allii,  766,  767,  76!». 
almond,  762,  767,  770. 
althjese,  762,  766,  767. 
amygdalae,  762,  767. 
anthelmintic,  9fi6. 
antlieniidis,  77S. 
asatVetida,  788. 
Aubergier's,  784. 
aurantii,  762,  767,  770. 
florum,  762,  767,  770. 
bittersweet,  780. 
blackberry,  789. 
aromat.,  789. 
root,  763,  767,  77o. 
coiu]).,  779. 
caleii  hvpojihos.  i  Procter), 
278". 
lactophos.,  280,  767,  770. 
plios.  (Diirand),  2.^1. 
(Wiegand),  282. 
calcis,  28.3,  766,  767,  771. 
capsici  (soda),  787. 
carrageen  comp.,  779. 
chamomile,  778. 
clierry,  790. 
chiniaplnla*,  778. 
coflee,  791. 
cream,  791. 

artificial,  792. 
dulcamara,  7>>0. 
ferri  ct  amnion,  phos.,  350. 
bromide.  .S41,  7ii6,  767. 
tcstcii  voinnu't.,  413. 
chloride,  344. 
hvpophosphit.     ^ferric), 
36(». 
(ferrous),  360. 
comp.  (Procter),  361. 
Tliomjison,  360. 
iodide,  3(;2,  766,  767,  772. 
Hav's,  363. 
ta-steless.  3t)3. 
tested  vohimet.,  413. 
iodohy<lrargyri,  314. 
et  manganese, iodide, 37>'. 
et  pota.ss!i  iodohydrarg., 

314. 
quinina',    et  strychnina- 
))ho.s])hatum,  3.i7,  767, 
772. 
super|)hos])liati.s,  372. 
tannatis.  373. 
flavoring,  786. 
frostwort,  7S(i. 
fruit,  789. 
gallie  aromat.,  78-5. 
galls,  785. 

garlic,  766,  '/37,  769. 
Gibort,  314. 
gillenia,  780. 
ginger,  762. 
soda,  787. 
glycyrrhizfc,  782. 
gum  arabic,  762,  767,  769. 

(dro]is),  76. 
helianthemi,  780. 
hive  (Coxe's\  764. 
hvpophosphitum,  279,  766, 
.   ■     767,  773. 

cum  ferro,  280,  767,  773. 


Syrupus  hvpophosphitum — 

comp.  Parrish's,  278. 
ipecacuanha?,  763,  767,  773. 
iron.     See  Si/rup,  IVrn. 
Jackson's  pectoral,  783. 
krameria?,  763,  7t)7,  773. 
lactucarii,  763,  767,  774. 

Aubergier's,  784. 
lemon,  762,  767,  774. 

soda,  786. 
lime,  283,  766,  767,  771. 
linionis.  762,  767,  774,  786. 
liquidainbar,  779. 
liquorice  root,  782. 
magnesii  acetat,  28(i. 
mangaii.  hy]ioiihos]>h.,377. 

iodide  ( ("reuse I,  37S. 
(Procter  ,  377. 

phosphat.,  3S(>. 
manna',  7Sr>. 
morjihina'  sulphat.,  7>^3. 
nectar,  7!'l. 

orange  peel,  762,  7(i7,  770. 
.'^oda,  7^7. 

flower,  7(i2,  767,  770. 
orgeat,  78S. 
j)a|iaveris,  7s2. 
pectoral,  Jackson's,  783. 
phosphates      comp.    (Par- 
rish  I,  3.">2. 
(Richardson),  3r>2. 
Rchefler,  3.-)2. 

undissolved,  3.'J3. 
]iieis  li<|uida-,  766,  767,774. 
])ineapple,  790. 
pipsissewa,  778. 
poppy,  7.S2. 

])ota.'isii  iodohydrarg.,  314. 
jirur.i  viruiniaua',  766,767, 

774.  ' 
raspberry,  762,  767,  789. 

artificial,  790. 
rhatanv,  763,  767. 
rliei,  766,  767,  774. 

aromat.,  764,  767,  77."». 
rlmbarl),  simple,  766,  767. 

spiced,  764,  767. 
rosa?,  762,  763,  767,  77."). 
rubi,  763,  767;  775. 

idipi,  762,  767,  775. 
sarsa]iarilla' — 

(sodai,  787. 

(Williams's),  7.S1. 

comp.,  764,  767,  775. 
scilUc,  766,  767,  776. 

(drops),  76. 

comp.,  764,  767,  776. 
senega,  763,  7()7,  776. 
senn;r,  766,  7<)8,  777. 
simple,  762,  767,  768. 

soda,  786. " 
squills,  766. 
starch,  iodide,  180. 
strawberry,  789. 
sweet  gum  bark,  779. 
tolutanus,    762,    766,    768, 

777. 
uvae  ursi,  778. 
vanilla?,  791. 
wild     cherry     bark,     76(i, 

767.  • 
zingiberis,  762,  768,  777. 


Syrups,  759. 
antiseptics,  7(il. 
bottle,  21 

cold  ]>ercolatiou,  7()1. 
cooler,  Parrish's,  195. 
dumb-waiter,  34. 
fermentation        prevented, 

7(>1. 
fruit,  78!i. 
holders,  195. 
bow  to  keej),  34,  54. 
mineral    and    soda    water, 

786. 
straining,  125. 
strength,  760. 
unotticinal,  778. 

T. 

Table,     alcohol,     expansion, 
4ii4. 
apjiroximate  measurement, 

9()(i. 
avoirdujiois  weights,  t)7. 
U.  S.  coins,  70. 
decimal  weights  compared 
with  avoirdupois   and 
troy,  71. 
I      drojis,  7<>. 

equivalent  weight.^,  liS. 
exhibiting      dittcreiice     in 
stiength    of     prepara- 
tions  of    the   old    and 
new  r.  S.  P.,  (;4. 
liquid,  specific  gravity,  .S8. 
])harmacopfrias,  5.s. 
saturation,    I'.  S.  P.,  211- 

213. 
solubility  of  chemicals  in 
water  and  alcohol,  ti43. 
troy  weights,  (i7. 
water,  specific  gravity,  83. 
weights  of  Knrojiean  states, 

72. 
wine,  j)er  cent,  of  alcohol, 

460. 
yield  of  extracts,  829. 
Tablets,    chlorate  of   potas- 
sium, 8.S3. 
n.se  leaf,  883. 
wild  cherry,  8S3. 
Tampicin,  62.S. 
Tanacetin,  627. 
Tan  nates.     See  Bones. 
Tannin,  550. 
Tapioca,  431. 

]>reparation,  1048. 
Taraxacin,  627. 
Taraxacum  juice,  j)reserved, 
758. 
mixtures,  991. 
Tar  beer,  703. 
Tartar,  crude,  221. 
emetic,  390. 

powdering,  120. 
soluble,  233. 
Tartarus  boraxatus,  221. 
Tartras    boracico-potassium, 

221. 
Tartromels,  793. 
Taurine,  .5.57,  621. 
Tayuyina,  586. 
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Tea,  beef,  1048. 

cupful,  75. 

pectoral,  813. 
with  fruits,  813. 

spoonful,  75. 

tonic,  Gerhard's,  813. 

worm,  813,  1055. 
Temperature,  88. 

and  specific  gravity,  81 . 
Teneriffe  wine,  460. 
Terebenes,  516. 
Terebinthacete,   gum   resins, 
521. 

essential  oils,  502. 

neutral  principle,  624. 

oleoresins,  518. 

resins,  520. 
Terebinthina,  520. 

argentoratensis,  520. 

canadensis,  520. 

gallica,  520. 

veneta,  520. 
Terms,  Latin,  954. 
Ternstrcemiacefe,    alkaloids, 

570. 
Terpin,  496,  501. 
Testa,  274. 

pr?eparata,  274. 
Testing  apparatus,  403. 

volumetric,  411. 
Test    solutions,   preparation 
of,  403. 

qualitative,  407. 

quantitative,  411. 

tubes.  403. 
racks,  403. 
Tests,  acid  carbolic,  537. 
hydrocyanic,  .541. 
meconic,  569. 
muriatic,  197. 
nitric,  199. 
sulphuric,  202. 

albumen,  447. 

alcohol,  origin,  459. 

alkaloids,  566. 
chemico  legal,  568. 

aluminium,  326. 

antimony,  389. 

arsenic,  384. 

atropine,  609. 

balsam  Peru,  524. 

biliary     coloring     matter, 
562. 

bismuth,  397. 

blood,  562. 

Boettger's,  441. 

brucine,  616. 

cadmium,  302. 

caffeine,  .584. 

cinchonidine,  600. 

cinclionine,  599. 

cobalt,  383. 

copaiva,.524. 

copal,  524. 

copper,  303. 

cotton,    from    linen,    silk, 
woolen,  418. 

creasote,  537. 

delphine,  616. 

emetine,  604,  616. 

Erdmann  and  Uslar's,  56!t. 

extract  cannabis,  51f). 


Tests — 

extract  conii,  835. 

meat,  451. 
Fehling's,  440. 
fusel  oil,  464. 
gold,  321. 
guaiac,  524. 
Heller's,  440. 
Horsley's,  440. 
iron,  ferrous  salts,  338. 

ferric  salts,  338. 
jalap  resin,  524. 
Kerner's,  594. 
Knapp's,  440. 
lead,  330. 
Lehmann's,  440. 
Liebig's,  594. 
linen,     from     cotton     and 

woolen,  418. 
Lcewenthal's,  440. 
manganese,  376. 
mastich,  524. 
Maumene's,  442. 
Merck's  opium,  798. 
mercury,  307. 
Meyer's,  567. 
Moore's,  440. 
morphine,  578,  616. 
Mulder's,  441. 
nickel,  382. 
oil  almonds,  486,  488. 

cod  liver,  493. 

essential,  498. 

fish,  479. 

olive,  487. 
opium,  790,  798. 
ozone,- 172. 
Peligot's,  442. 
Pettenkofer's,  493. 
phosphorus,  187. 
platinum,  324. 
protein  compounds,  445. 
quinine,  593. 
Rump's,  594. 
Runge's,  442. 
scammony,  524. 
Scheibler's,  567. 
Schmidt's,  442. 
Schonbein's,  172. 
Schultze's,  567. 
Schwartzenberg's,  566. 
silk  from  cotton,  419. 
silver,  265. 
solanine,  616. 
Sonnenschein's,  566,  568. 
Stas',  568.  ■ 
strychnine,  616. 
sugar,  diabetic,  442. 
Trommer's,  440. 
Uslar  and  Erdmann's,  569. 
veratrine,  616. 
Vogel's,  442. 
water,  medicated,  651. 
wool  from  cotton  and  linen, 

419. 
Zimmer's,  594. 
zinc,  293. 
Tetter    ointment,    Morton's, 
932. 
Physick's,  932. 
Thebaine,  570,  581. 
Theine,  570,  584. 


Theobromine,  570,  584. 
Theriaca,  443. 
Thermometer,  99. 
Centigrade,  99. 
chemical,  99. 
Fahrenheit,  99. 
Reaumur,  99. 
Thomas's  eye-water,  1000. 
laxative  and  tonic  pill,  902. 
nipple-wash,  999. 
Thomson's    syrup   of   hypo- 
phosphite,  360. 
Thujetin,  443. 
Thujin,  443,  .559. 
Thymelacete,  neutral  princi- 
ples, 629. 
Thymen,  510. 
Thymene,  498. 
Thymol,  498,  509,  510. 
Thymyle,  498. 
hydruret,  498. 
oxide,  498. 
Tie- overs,  26. 
Tilden's  extract  of  liquorice, 

849.        .  _      ,  _ 
Tiliacese,  essential  oils,  505. 
Tilia  Europsea,  425. 
Tinctura  (Tincture) — 
aconiti  rad.,  672,  676,  678. 
(drops),  76.. 
Fleniming's,  694. 
aloes,  674,  676,  678. 

et  myrrhffi,  674,  676,  678. 
arnicce  florum,  672, 676,679. 

radicis,  672,  676,  679. 
asafcetidte,  674,  676,  679. 
aurantii  amara,  676,  679. 

dulcis,  676,  679. 
belladonna,  671,  676,  680. 
benzoated  (Cologne),  1008. 
benzoini,  674,  676,  680. 
comp.,  674,  676,  680. 
braveraj,  676,  680. 
calendula,  676,  680. 
calumba?,  673,  677,  680. 
cannabis,  672,  676,  681. 

ethereal,  696. 
cantharidis,  672,  676,  681. 

ethereal,  696. 
capsici,  672,  678,  681. 
cardamomi,  672,  676,  681. 

comp.,  672,  676,  681. 
castorei,  674. 
catechu,   comp.,  673,   676, 

682. 
chirata?,  676,  682. 
cholera,  Asiatic,  696. 
cicutse,  671. 
cimicifugse,  676,  682. 
cinchonse,  673,  677,  682. 
comp.,  673,  677,  682. 
ferrata,  693. 
cinnaraomi,  672,  677,  683. 
cochineal,  comp.,  707. 
colchici,  671,  676,  683. 

ethereal,  696. 
conii,  671,  676,683. 
croci,  676,  683. 
cubeba;,.  672,  676,  683. 

ethereal,  696. 
digitalis,  671,  677,  684. 
(drops \  76. 
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Tinctura — 

ferri  acetas,  340,  643,  676, 
684. 
Radeiuacher's,  340. 

amara,  Physick's,  693. 

chloridi,  346,  643,  676. 
(dro]isi,  76. 

citro-murias,  347. 
galhe,  673,  677,  684. 
gentianiB  comp.,  673,  677, 

(iS.">. 
guaiaci,  674,  676,  685. 

animoniata,  675, 678, 685. 

Dewees',  6114. 

ethereal,  6iM. 
hellebori,  674. 
herl)aiiim    recentium,  676, 

684. 
humiili,  673,  677,  68.5. 
Hydrastis,  ()77,  685. 
hyoscyami,  671,  677,  686. 
igiiatia*,  677,  *iSH. 
iodi,  17!i,  643,  676,  686. 

(drops),  77. 

conij).,  17f>. 

decolorized,  180. 
ipecacuanhae  et  opii,  677, 

6S6. 
iron.     See  Tinrt. ferri. 
jalajKP,  674. 
kino,  673,  677,  687. 
krameria-,  673,  677,  687. 
lavandula-  coiup.,  667,  67.S, 

ii87. 
lobelia-,  671,  677. 
liipiilini,  r>74. 
niatico,  677,  687. 
111.. sell i,  677,  6.SS,  605. 
musk,  677,  688,  60.5,  lOli'. 
myrrlia',  674,  (!76,  6S,s. 
iierviiia,  Bestiicheft''s,  344. 
iitiois  vomicie,  672, 677,  ii><f<. 
opii,  ti77,  6.S8,  805. 
(drops),  77. 

acetata,  806. 

camplionita,677, 6S!i,  S(i5. 
(dropsi,  77. 

deodorata,  678,  tif^iK 

iiicoini>atibles,  .s02. 
Iihysostigiiiatis,  676,  689. 
pvrethri,  676,  689. 
quassia;,  673,  677,  690. 
quiiiina*,  604. 
rhei,  (i74,  677,  690. 

aroiuatiea,  677,  690. 

dulcis,  677,  690,  695. 

et  senna;,  674,  695. 
sanguinaria%  671,  677,  601. 
saponis  viridis,  676,  691. 
scilhe,  671,  677,  691. 
serpentaria>,  672,  677,  601. 
stranionii,  671,  677,  691. 
strychninie,  694. 
sumbul,  676,  691,  712. 
tolutana,  674,  676,  692. 

(drops),  77. 
valerians,  672,  677,  692. 

amraoniata,  675, 678, 602. 
vanilla;,  677,  692. 
veratri    viridis,    672,    676, 

692. 
zingiberis,  674,  676,  693. 


Tinctures,  669. 
(bottled,  20. 

ainnioiiiated,  t)75. 

aromatic.  672. 

astringent,  673. 

cathartic,  674. 

ethereal,  695. 

narcotic,  671,  672. 

resinous,  (574. 

sedative,  671,  672. 

stimulant,  672. 

stomachic,  674. 

tonic,  673. 

unoflicinal,  693. 

volatile,  ()75. 
Toast  water.  1047. 
Tobacco  campiior,  516. 

knilV.  11.".. 
Toilet  vineu'ars,  1011. 

See  Vlni'ijiir. 

waters,  liioM. 

See  Wntir. 
Tolu,  .522. 
Toluidine,  548,  574. 
Toluol.  547,  .'.48. 
Toh'le,  cinnamate  of  oxide, 

523. 
Tonic,  bitter,  for  dvspeptics, 

chologi.gue,  0S2.  *-»*^*' 
Tonics,  nii.\tures,  OSO.  *" 
Tooth  naste,  charcoal,  l(tl3. 

powaers,  l(il3. 
chan-i.al,  1013. 
cuttletish.  1013. 
Hudson's,  1(113. 
Marshall's,  1013. 
Mialhe's,  1(113. 

preparations,  1(113. 
Topical    applications,    basis, 

949. 
Torrefaction,  164. 
Tous-lcs-mois,  431. 
Tragacantha,  4.33. 
Treacle,  437,  443. 
Trehala,  435. 
Trehalose,  4.35. 
Trianosperinine,  570,  586. 
Trichloraniliiu",  566. 
Trilliin  (eclect.),  8()7. 
Trilline,  S(i7. 
Trimethylamine,  619. 
Trinitrocellulin,  41(i. 
Triphane,  253. 
Triphvlene,  2.53. 
Tripo<l,  48. 
Tristearine,  482. 
Trituration,  114. 

of  elaterium,  824. 
Triturations,  823. 
Trochisci,  872. 

See  Lozencies. 

acidi  tannici,  877. 

ammonii  chloridi,  877,  878. 

catechu,  877,  878. 

creta-,  877,  878. 

cubebse,  877,  878. 

ferri,  877,  878. 

glycvrrhizse    et    opii,   877, 
870. 

ipecacuanha-,  877,  879. 

krameria;,  877,  879. 


Trochisci — 

magnesia%  877,  879. 

mentha^  pip-i  ^'"t,  '"^^0. 

morph.  et  ipecac,  877,  880. 

potassii  chlorat.,  877,  880. 

sodii  bicarbon.,  877,  881. 
santoninatis,  877,  881. 

zingiberis,  877,  881. 
Troninier's  sugar  test,  440. 
Tropine,  r)72. 
Troy  weight,  (>(>. 
Tube,  sjlass,    how   to   lireak, 
192. 

gnni-elastic,  how  rendered 
flexible.  1,58. 

reduction,  165. 

safety,  1.".8. 

for  suppositories,  012. 
TuUy's  jiowder,  820. 
Tnntjsten,  251. 
Turlington's  balsam,  1053. 
Turpentine,  520. 

Bordt-au.x,  520. 

t'yprian,  520. 

French,  520. 

Sirasburg,  5-20. 

Venice,  520,  523. 

wliite,  522. 
Turpcth  mineral,  317. 
Twi.Lr!,'s's  hair  (lye,  1017. 
Twini'  for  packages,  1023. 
Tyrosina,  451,  ti'il. 
Tyson's  antimonial   powder, 
302. 

u. 

Ulmus,  434. 

Uiubellifera\  alkaloids.  .571, 
573. 
es.sc-nlial  oils,  507. 
gum  n-sins,  521. 
neutral  principle,  626. 
Uncia,  956. 
IJnguenta,  024. 

Se(-  Oi iilmrnts. 
Unguentum,  0_'4. 
j      acidi  curlx.lici,  924. 

L'alli(-i,  024. 
i  tannici,  024. 

i      aconitina-,  933. 
adipis,  924. 
althea-,  0.34. 
antimonii,  025. 
aqua  rosa-,  025. 
belladonna^  925. 

comp.,  933. 
bsnzoini,  92.5. 
cadniii  i(.ilidi,  302. 
cantharidis,  02.5. 
chrysarobini,  925. 
creasoti,  926. 
creta-,  f)33. 
diachylon,  926. 
elemi,  931. 
ferri  chloridi,  933. 
gal  he,  026. 
hydrargyri,  926. 
amnion.,  926. 
comp.,  933. 
iodidi  rubri,  927. 
nitratis,  927. 
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Ungueutum — 

hydrargyri  oxidi  flavi,  927. 
rubri,  927. 

iodi,  927. 

iodoformi,  928. 

mezerei,  928. 

picis  liquidfe,  928. 
cum  sulphure,  933. 

Ijlumbi  carbonatis,  928. 
iodidi,  928. 

potassii  iodidi,  929. 

simplex,  924. 

stramonii,  929. 

sulphuris,  929. 
alkalin.,  929. 

tabaci,  929. 
improved,  931. 

veratrina?,  930. 

zinci  oxidi,  930. 
United  States  coins,  70. 
fineness,  320. 

dispensatory,  60. 

pharmacopoeia,  .59. 
Universal  lamp,  91. 
Urea,  621. 

nitrate,  621. 
Urerythrin,  561. 
Urine  test  for  albumen,  447. 

for  sugar,  442. 
Urinometer,  84,  86. 
Urocyanin,  560. 
Uroha^matin,  561. 
Ursin,  634. 
Urson,  627. 

Urticacese,  neutral  principle, 
630. 

essential  oils,  511. 

resins,  519. 
Uslar  and  Erdmaan's  alka- 
loid test,  569. 
Uva  passa,  444. 

V. 

Vacciniin,  627. 
Vacuum  pan,  149. 
Valerianaceje,  essential  oils, 

.507. 
Valerianates.     See  Bases. 
Valerol,  507,  539,  545. 
Vallette's  mass,  894. 
Vance's  gout  pills,  907. 
Vanilla,  powdering,  114. 
Vanillin,  631,  637. 
Vapor    acidi     hydrocyanici, 
1005. 

cblori,  1005. 

coninge,  1005. 

creasoti,  1005. 

iodi,  1005. 
Vapores,  1005. 
Vaults,  52,  54. 

ice,  .54. 
Vegetable  caustic,  223. 

soup,  1049. 
Venice  treacle,  869. 

turpentine,  520,  523. 
Ventilation     in     sick-room, 

1043. 
Veratrates,  537. 
Veratrine,  572,  614. 

test,  616. 

69 


Verbena  water,  1010. 
Verbenacese,  alkaloids,  571. 

essential  oils,  508. 
Verdigris,  305. 

distilled,  304. 
Vermilion,  318. 
Vials,  48. 

colored,  48. 

for  external  preparations, 
48. 

flint,  48. 

German,  48. 

green  glass,  48. 

prescription,  48. 

washing  of,  1025. 
Viburnin  (eclectic),  867. 
Vichy  waters,  artificial,  195. 
Vina  medicata,  697. 
Vinaigre  de  cologne,  1011. 
Vinegar,  427,  704. 

aromatic,  1011. 

blood-root,  706. 

colchicum  drops,  77. 

distilled,  704. 
(drops),  76. 

hygienic,  1011. 

lobelia,  705. 

opium,  705,  805. 

preventive,  1011. 

raspberry,  790. 

squills,  706. 
(drops),  77. 
Vinegars,  704. 

toilet,  1011. 
Vinum  (Wine) — 

album,  697,  699. 
fortius,  697,  699. 

aloes,  697,  700. 

antimonii,  396,643,697,700. 
(drops),  77. 

aromaticum,  697,  700. 

asafo3tida,  983. 

colchici  rad.,  698,  700. 
semin.,  698,  701. 
(drops),  77. 

ergotse,  698,  701. 
saturatum,  703. 

ferri,  643,  703. 
amarum,  698,  701. 
citratis,  698,  701. 
et  quininse  citrat.,  643. 

ipecacuanha,  698,  701. 

iron.     See  Vin.  Ferri. 

Madeira,  697. 

mulled,  1047. 

opii,  698,  701,  806. 
(drops),  77. 

pepsini,  704. 

picis,  703. 

port,  697. 

pruni  virg.,  703. 

rhei,  mS,  702. 

rhubarb,  698,  702. 

rubrum,  702. 

sherry,  697. 

tabaci,  698. 

tar,  703. 

Teneriffe,  697. 
(drops),  77. 

whey,  1049. 

wild  cherry,  703. 

xericum,  697. 


Violacete,  alkaloids,  570. 

essential  oils,  505. 
Violet  mouth-wash,  1014. 
Violine,  570,  583. 
Viscin,  517. 
Viscous    fermentation,    459, 

639. 
Vitellin,  446. 
Vitellus  ovi,  448,  449. 
Vitriol,  blue,  305. 

green,  370. 

white,  300. 
Vogel's  sugar  test,  442. 
Volumetric  analysis,  402. 

solutions,  411. 

w. 

Want  book,  1030. 
Ward's  mixture,  981. 

paste,  870. 
Warming  plaster,  939. 
Warner's  cordial,  674,  695. 

ferrated    fluid    extr.    wild 
cherry,  752. 

oil  filter,  125. 
Wash,  black,  998. 

nipple,  Thomas's,  999. 

violet  mouth,  1014. 

yellow,  998. 
Washing  box,  Hull's  auto- 
matic, 168. 

of  chemicals,  167. 

cup  and  glass  in  sick-room, 
1044. 

soda,  241. 
Watching  with  the  sick,  1045. 
Water,  407. 

basic,  163. 

bath,  100. 
high  pressure,  101. 
porcelain,  101. 

constitutional,  163. 

crystallization,  163. 

hydration,  163. 

saturating  with  gases,  166. 

acid,  carbolic,  642,  647. 
carbonic,  193,  642. 

anise,  647,  648. 

barley,  663. 

bitter  almond,  648. 

camphor,  649. 

Carrara,  Maugham's,  273. 

cherry-laurel,  652. 
artificial,  653. 

chlorine,  175,  642. 

cinnamon,    647,    648,    650, 
652. 

cologne,  1008. 

creasote,  647,  650,  985. 

distilled,  650. 

elder  flower,  652. 

fennel,  647,  648,  651. 

Florida,  1010. 

frangi2:)anni,  1010. 

heliotrope,  1010. 

Kissingen,  artific,  196. 

lavender,  1009,  1010. 

lead,  336. 
strong,  335. 

lime,  282. 
tested  volumet.,  414. 
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Water — 

linden  flower,  653. 

millefleur,  1010. 

orange-blossom,  1009. 

orange-flower,  652. 

ozonized,  173. 

patchoiily,  1009. 

peach,  f)52. 

peppermint,  647,  648,  651. 

putcha  pat,  1009. 

rose,  651. 
toilet,  1009. 
geranium,  1008. 

Saratoga,  artificial,  195. 

soda,  193. 

spearmint,  647,  648,  651. 

toast,  1047. 

verbena,  1010. 

Vichv,  artificial,  195. 

wild  cherry  leaves,  653. 
Watei-s,  distilled,  647,  648. 

medicated,  647. 
test,  651. 

mineral,  artificial,  195. 
toilet,  10(18. 
Water's  lace  filter,  133. 
AVa.x,  Chinese,  487. 

.Japan,  487. 

white,  487. 

yellow,  487. 
Weaver's  magnesia,  2.S6. 

wines  of  iron,  70.3. 
Weights,  .39,  m,  72. 

aluminium,  .39. 

apothecaries',  40,  66,  67. 

Avery's,  40. 

avoirdupois,  66,  67. 

cup,  40,  70. 

decimal,  6<),  70. 

European  states,  72. 

German,  inaccuracy,  40. 

metrical,  66. 

pile,  70. 

preservation  of,  40. 

troy,  66. 
Welter's  bitters,  549. 
Wetherill's  extract,  847. 


Whev,  448. 

wine,  1049. 
Whiskey,  462,  664. 
Whitehead's  essence  of  mus- 
tard, 1054. 
White  precipitate,  318. 

vitriol,  300. 
Whoojiing-cough  mixture  of 

cochineal,  994. 
Wiegand's  retort  clasp,  l.")i). 
syrup  calcium  phosphate, 
282. 
manganese      phosphate, 
380. 
Wigger's  ergotine,  848. 
Wild  cherry  bark,  collection, 
106. 
tablets,  883. 
Wilson's  breast  plaster,  943. 
herbs,  108. 
pill  machine,  46. 
Wine.     See  Vinum, 
bouquet,  478. 
glassful,  75. 
measure,  72. 

table  of  i)er  cent,  of  alco- 
hol, 460. 
Wines,  697. 

unofficinal,  703. 
Wirz's  pill  machine,  46. 
Wistar's  lozenges,  .S72. 
Wolfram,  251." 
Wood,   products  of  distilla- 
tion, 425. 
naphtha,  428. 
spirit,  470. 
Worm,  condensing,  159. 

tea,  813,  1055. 
Writing  fluid,  cheap,  225. 

X. 

Xanthein,  561. 
Xanthophyll,  .561. 
Xantho])icrin,  624. 
Xanthorhamnin,  443. 
Xanthoxylin,  624. 


Xyloidin,  420. 
Xylostein,  627. 


Yeast,  459. 

powders,  990. 
Yellow  wash,  998. 
Yield  of  extracts,  829. 
Yolk  of  egg,  448,  449. 


Zimmer's  quinine  test,  594. 
Zinc,  293. 
examining,  for  arsenic,  406. 
acetate,  294. 
bromide,  295. 
butter,  2!  16. 

carbonate,  impure   native, 
296. 
precipitat.,  295. 
chloride,  29(). 
bath,  158. 
solution,  297. 
disinfecting,  296. 
cyanide,  298. 
ferrocvanide,  298. 
flowers,  299. 
iodide,  298. 
lactate,  299. 
oxide.  299. 

impure,  299. 
j)li<>sphi(lc,  299. 
sulfophenolicum,  301. 
sulphate,  300. 
sulpiiocarbolate,  301. 
tree,  294. 
valerianate,  301. 
Zingiberaccic,   neutral   prin- 
ciple, 631. 
essent.  oils,  511. 
Zygophyllaceie,  neutral  prin- 
ciple, 624. 
resins,  518. 
Zymome,  447. 


THE    END. 
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tisaalhj  placed  on  medical  books  has  imluced  ii.i  to  put  certain  of  our  standard  publiratioiu  in 
half  liiissia;  and,  that  the  yrowinc/  taste  may  be  encourayed,  the  prices  have  been  fixed  at  so  smaU 
an  advance  over  the  cost  of  shrcp  as  to  place  it  within  the  means  of  all  to  possess  a  library  that 
shall  have  attractions  as  well  for  the  eye  «.t  for  the  mind  of  the  readiny  practitioner. 

Tlic  printed  prices  are  those  at  which  hooks  can  generally  he  .snpjdied  i»y  Ixx.k.sellerH 
throwghont  the  United  States,  who  can  readily  procure  for  their  cnstoniers  any  works  not 
kept  in  stock.  \Vhere  access  to  hookstores  is  not  convenient,  liooks  will  he  sent  hy  mail 
postpaid  on  receipt  of  the  price,  and  as  the  limit  of  mailahle  weight  has  heen  removetl,  no 
difficulty  will  l)e  experienced  in  ohtaining  through  the  post-oflice  any  work  in  this  c-ata- 
logue.  No  risks,  however,  are  assumed  either  on  the  money  or  on  the  books,  and  no  pub- 
lications l)ut  our  own  are  supplied,  so  that  gentlemen  will  in  most  cases  find  it  more  con- 
venient to  deal  with  the  nearest  bookseller. 

A  handsomely  illustrated  catalogue  will  be  sent  to  any  address  on  receipt  of  a  three-cent 
stamp. 

HENRY   C.   LEA'S   SON   &  CO. 

Nos.  700  and  708  Sansoim  St.,  Philadei^phia,  DeceniberT'lSSS. 


PROSPECTUS    FOR    1084. 

A    NEW   WEEKLY    MEDICAL    JOURNAL. 


SUBSCRIPTION    RATES. 
The  Medical  News  .        .  .  .  .  .       Five  Dollars. 

The  American  Journal  op  the  Medical  Sciences         .       F  i  v  e  D  o  1 1  a  r  s . 

COMMUTATION    RATES. 

The  Medical  News  \     Nine  Dollars  per 

The  American  Journal  of  the  Medical  Sciences    j      annum,  in  advance. 

THE  MEDICAL  ]SrEA\^S. 

A  Natioual  Weekly  Periodical,  of  from  28  to  32  Quarto  Pagres, 

contaiuiug-  more  Reading-   Matter 

tliau  any  other  Weekly  Medical  Journal  in  America. 

In  announcing  the  forty-second  year  of  publication  of  The  AIedical  News,  those  in 
charge  can  look  back  with  satisfaction  on  what  lias  already  been  accomplished,  with  the 
determination  to  deserve  in  the  future  a  still  larger  measure  of  success.  In  making  the 
change,  two  years  since,  from  a  monthly  to  a  weekly,  tlicy  piroposed  to  furnish  the  pro- 
fession what  it  had  never  before  enjoyed — a  journal  national  in  the  widest  sense  of  the 
word,  devoted  to  the  highest  ideals  of  professional  morals  and  honor,  an  unsparing  enemv 
of  quackery  and  fraud,  a  scientific  magazine  in  elaboration,  and  a  newspaper  in  energy  and 
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vitality.  They  believe  that  in  every  respect  it  has  fulfilled  its  promises.  Its  readers  and 
contributors  are  found  in  every  State  and  Territory ;  its  Editorial  Staff  includes  some  of 
the  brightest  minds  in  the  profession,  and  in  every  issue  living  topics  are  editorially  dis- 
cussed in  a  scholarly  and  practical  manner ;  its  corps  of  qualified  reporters  and  corres- 
pondents covers  all  the  medical  centres  of  both  hemispheres,  and  secures  for  its  columns 
the  earliest  information  on  matters  of  medical  interest,  and  its  reports  of  Medical  Pro- 
gress are  culled  from  all  the  important  professional  journals  published  on  both  continents. 
In  short,  its  unrivalled  organization  enables  The  Kews  each  week  to  lay  upon  the 
table  of  its  readers  an  eijitome  of  a  week's  advance  of  the  whole  medical  world. 

The  News,  always  endeavoring  to  enhance  its  usefulness,  has  pleasure  in  announcing  to 
the  profession  that  arrangements  have  been  perfected  for  the  publication  during  the  com- 
ing year  of  a  highly  valuable  series  of  practical  articles  by  eminent  men  on  the  more  im- 
portant diseases  met  with  ])y  every  practitioner  in  his  daily  duties.  The  following  gentle- 
men have  kindly  promised  to  aid  in  carrying  out  this  plan,  and  the  eminence  of  their 
names  is  a  guarantee  of  the  value  of  the  papers  to  be  contributed  by  them. 


I).  HAYES  AGNEW.  Pliiladelphia. 
HARRISON  ALLEN,  Philadelphia. 
I.  E.  ATKINSON,  Baltimore. 
ROBERTS  BABTHOLOW,  Philadelphia. 
S.  M.  BE:MISS,  New  Orleans. 
L.  DUNCAN  BULKLEY,  New  York. 
CHARLES  H.  BURNETT,  Philadelphia. 
SAMUEL  C.  BUSEY,  Washington. 
WILLIAM  H.  BYFORD,  Chicago. 
P.  S.  CONNER,  Cincinnati. 
J.  M.  DA  COSTA,  Philadelphia. 
FREDERIC  S.  DENNIS,  New  York. 
FRANK  DONALDSON,  Baltimore. 
LOUIS  A.  DUHRING,  Philadelphia. 
ROBERT  T.  EDES,  Bcston. 
J.  FERCUSON,  Toronto. 
AUSTIN  FLINT,  New  York. 
WILLIAM  GOODELL,  Philadelphia. 
SAMUEL  D.  GROSS,  Philadelphia. 
SAMUEL  W.  GROSS,  Philadelphia. 
J.  F.  HEUSTIS,  l\Iol)ilc,  Ala. 
WILLIAJI  HUNT,  Philadelphia. 
JOSEPH  C.  HUTCHISON,  Brooklyn. 
JAMES  NEVINS  HYDE,  Chicago. 
A.  REEVES  .rAGKSON,  Chicago. 
EDWARD  W.  .lENKS,  Chicago. 
A.  F.  A.  KING,  Washington. 
GEORGE  M.  LEFFERTS,  New  Y'ork. 
WILLIAM  T.  LUSK,  New  York. 
JOHN  M.  MACKENZIE,  Baltimore. 
HUNTER  McGUIRE,  Richmond. 


RICHARD  McSHERRY,  Baltimore. 
THOMAS  JM.  MARKOE,  New  York. 
S.  WEIR  IMITCHELL,  Pliiladelphia. 
THO-MAS  (;.  MORTON,  Philadelphia. 
L.  S.  -McMURTKV,  Danville,  Ky. 
WHLLIAM  F.  NOIMMS,  Philadelphia. 
WILLLVM  OSLKU,  Montreal. 
FESSENDEN  N.  oTlS,  New  York. 
ALONZO  B.  PALMER,  Ann  Arbor,  Mich. 
ROSWELL  PARK,  Buffalo. 
THEOPHILUS  PAR V IN,  Philadelphia. 
WILL1.\M  PEPPER,  Philadelphia. 
F.  PEYRE  PORCH  Eli,  Cliarleston. 
THADDECS  A.  REAMY,  Cincinnati. 
J.  C.  REEVE,  Davton,  O. 
LEWIS  A.  SAYRE,  New  York. 
FRANCIS  J.  SHEPHERD,  Blontreal. 
STEPHEN  SM  ITH,  New  York. 
J.  LEWIS  SM  ITll,  New  York. 
LEWIS  A.  ST1MS(.)N,  New  York. 
ROBERT  W.  'l'AYT>OB,  New  York. 
WILLIAM  THOMSON,  Philadelphia. 
L.  McLANE  TIFFANY.  Baltimore. 
JAMES  TYSON,  Philadelphia. 
ELY  VAN  l)E  WARKER,  Syracu.se,  N.  Y. 
J.  COLLINS  WARREN,  Bo.itou. 
ROBERT  F.  WEIR,  New  York. 
JAIMES  T.  WHlTTAKER,  Cincinnati. 
EDWARD  WK^GLESWORTH,  Boston. 
E.  WILLIAMS,  Cincinnati. 
DAVID  W.  YANDELL,  Louisville. 


Original  articles  from  foreign  authorities  may  also  be  expected,  the  first  of  which 
will  appear  in  the  issue  of  January  5th,  1884,  on  Digital  Explobation  of  the  Bladder 
IN  Obscuiie  Vesical  Diseases,  with  its  results,  by  Sir  Henry  Thompson,  of  London, 
Surgeon  Extraordinary  to  the  King  of  the  Belgians,  etc.,  Avith  original  7  illustrations. 

In  typographical  appearance.  The  Neavs  of  1884  will  show  an  advance  even  upon 
the  issues  of  1882-83,  and  nothing  will  be  left  undone  to  economize  the  time  and  promote 
the  comfort  of  its  readers. 

The  IMedical  Neavs  appears  in  a  double-columned  quarto  form,  printed  by  the  latest 
improved  Hoe  speed  presses,  on  handsome  paper,  from  a  clear,  easily  read  type,  specially 
cast  for  its  use. 

The  Medical  News  employs  all  the  approved  methods  of  modern  journalism  in 
its  efforts  to  render  itself  indispensable  to  the  profession ;  and,  in  the  anticipation  of  an 
unprecedented  circulation,  its  subscription  has  been  placed  at  the  exceedingly  low  rate 
of  $5  per  annum,  in  advance.  At  this  price  it  ranks  as  the  cheapest  medical  periodical 
in  this  country,  and  when  taken  in  connection  with  The  American  Journal  at  NINE 
DOLLARS  per  annum,  it  is  confidently  asserted  that  a  larger  amount  of  material  of  the 
highest  class  is  offered  than  can  be  obtained  elsewhere,  even  at  a  much  higher  price. 


Henry  C.  Lea's  Son  &  Co.'s  Publications — Am.  Joura.  Med.  Sci.    3 


THE  AIVSERICA^  JOURNAL  of  the  MEDICAL  SCIENCES, 

p]dited  by  I.  MINIS  HAYS,  A.  M.,  M.  D., 

Is  published  Quarterly,  ou  the  first  days  of  January,  April,  July 

and  October,  each  Number  containing  over  Three  Hundred 

Octavo  Pages,  fully  Illustrated. 

Founded  in  1820,  The  American  Journal  closes  with  1883  its  sixty-fourth 
consecutive  yeai'  of  faithful  and  Iionortible  service  to  the  profession.  L'elng  the  only 
periodical  in  the  English  language  capable  of  presenting  elaborate  articles — the  form  in 
which  the  most  important  discoveries  have  always  been  communicated  to  the  profession — • 
The  American  Journal  cannot  fail  to  be  of  the  utmost  value  to  physicians  who  would 
keep  themselves  au  courant  with  the  medical  thought  of  the  day.  It  may  justly  claim  that 
it  numbers  among  its  contributors  all  the  most  distinguished  members  of  the  profession, 
that  its  history  is  identified  with  the  advances  of  medical  knowledge,  and  that  its  circu- 
lation is^co-extensive  with  the  use  of  the  English  language. 

During  1884  The  Journal  will  continue  to  present  those  features  which  have  long 
proved  so  attractive  to  its  readers. 

The  Original  Department  will  consist  of  elaborate  and  richly  illustrated  articles 
from  the  pens  of  tlie  most  eminent  members  of  the  profession  in  all  parts  of  the  country. 

The  Review  Department  will  maintain  its  well-earned  reputation  for  discernment 
and  impartiality,  and  will  contain  elaborate  reviews  of  new  works  and  topics  of  the  day, 
and  numerous  analytical  and  bibliographical  notices  by  competent  writers. 

Following  these  comes  the  Quarterly  Summary  of  Improvements  and  Dis- 
coveries in  the  Medical  Sciences,  which, being  a  classified  and  arranged  condensation 
of  important  articles  appearing  in  the  chief  medical  journals  of  the  woiid,  furnishes  a 
compact  digest  of  medical  progress  abroad  and  at  home. 

The  subscription  price  of  The  Ajierican  Journal  of  the  Medical  Sciences  has 
never  been  raised  during  its  long  career.  It  is  still  sent  free  of  postage_for  Five  Dollars 
per  annum  in  advance. 

Taken  together,  the  Journal  and  News  combine  the  advantages  of  the  elaborate  prep- 
aration that  can  be  devoted  to  a  quarterly  with  the  prompt  conveyance  of  intelligence 
by  the  weekly ;  while,  by  sjiecial  management,  duplication  of  matter  is  rendered  im- 
possible. 

It,  will  thus  be  seen  that  for  the  very  moderate  sum  of  NINE  DOLLARS  in  advance 
the  subscriber  will  receive  free  of  postage  a  weekly  and  a  quarterly  journal,  both  reflecting 
the  latest  advances  of  the  medical  sciences,  and  containing  an  equivalent  of  more  than  4000' 
octavo  pages,  stored  with  the  choicest  material,  original  and  selected,  that_^can  be  furnished 
by  the  best  medical  minds  of  both  hemispheres.  It  would  be  impossible  to  find  elsewhere 
so  large  an  amount  of  matter  of  the  same  value  offered  at  so  low  a  price. 


The  safest  mode  of  remittance  is  by  bank  check  or  postal  money  order,  drawn  to 
the  order  of  the  undersigned ;  where  these  are  not  accessible,  remittances  for  subscrip- 
tions may  be  made  at  the  risk  of  the  publishers  by  forwarding  in  registered  letters. 
Address, 

Henry  C.  Lea's  Son  &  Co.,  Nos.  706  and  708  Sansom  St.,  Philadelphia,  Pa. 

*  ^  *  Communications  to  both  these  periodicals  are  invited  from  gentlemen  in  all  parts 
of  the  country.  Original  articles  contributed  exclusively  to  either  periodical  are  liberally 
paid  for  upon  publication.  When  necessary  to  elucidate  the  text,  illustrations  will  be  fur- 
nished without  cost  to  the  author. 

All  letters  pertaining  to  the  Editorial  Department  of  The  Medical  News  and  The 
American  Journal  of  the  Medical  Sciences  should  be  addressed  to  the  Editorial 
Offices,  1004  Walnut  Street,  Philadelphia. 

All  letters  pertaining  to  the  Business  Department  of  these  journals  should  be  addressed 
exclusively  to  Henry  C.  Lea's  Son  &  Co.,  706  and  708  Sansom  Street,  Philadelphia. 
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DZTJ\GLISOJS,  MOBLEY,  31.  JD., 

Late  Professor  of  InstiiutiS'of  Jledicine  in  the  Jefferson  Medical  College  of  Philadelphia. 

MEDICAL  LEXICON;  A  Dictionary  of  Medical  Science:  Containing 
a  concise  explanation  of  the  various  Subjects  and  Terms  of  Anatomy,  Physiology,  Pathol- 
ogy, Hygiene,  Therapeutics,  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  jMedical  Juris- 
prudence and  Dentistry,  2sotices  of  Climate  and  of  Mineral  Waters,  Formulae  for  Officinal, 
Empirical  and  Dietetic  Preparations,  witli  the  Accentuation  and  Etymology  of  the  Terms, 
and  the  Frencli  and  other  Synonymes,  so  as  to  constitute  a  Frencli  as  Aveli  as  an  English 
Medical  Lexicon.  A  new  edition,  thoroughly  revised,  and  very  greatly  modified  and 
augmented.  By  Eichaed  J.  Dcxglisox,  M.  D.  In  one  very  large  and  handsome  royal 
octavo  volume  of  1139  pages.  Cloth,  $6.50;  leather,  raised  bands,  $7.50 ;  very  handsome 
half  Eussia,  raised  bands,  $8. 

The  object  of  the  author,  from  the  outset,  has  not  been  to  make  the  work  a  mere  lexi- 
con or  dictionary  of  terms,  but  to  afibrd  under  each  word  a  condensed  view  of  its  various 
medical  relations,  and  tlius  to  render  tlie  Avork  an  epitome  of  the  existing  condition  of 
medical  science.  Starting  with  this  view,  the  immense  demand  whicli  has  existed  for  the 
work  has  enabled  liim,  in  repeated  revisions,  to  augment  its  completeness  and  usefulness, 
until  at  length  it  has  attained  the  position  of  a  recognized  and  standanl  authority  wherever 
the  language  is  spoken.  Special  pains  have  been  taken  in  the  preparation  of  the  present 
edition  to  maintain  this  enviable  reputation.  Tlie  additions  to  the  vocabulary  are  more 
numerous  than  in  any  jjrevious  revision,  and  particular  attention  lias  been  bestowed* on  the 
accentuation,  which  will  lie  found  marked  on  every  word.  The  typograjiiiical  arrangement 
has  been  greatly  improved,  rendering  reference  much  more  easy,  and  every  care  has  been 
taken  with  the  mechaniail  execution.  The  volume  now  contains  the  matter  of  at  least 
four  ordinary  octavos. 

A  book  of  wliich  every  American  ought  to  be  ;  work  has  been  well  known  for  about  lorty  j'ears, 
proud.  When  the  learned  author  of  the  work  and  needs  no  words  of  praise  on  our  part  to  recom- 
passed  away,  probably  all  of  us  feared  lest  the  book  mend  it  to  the  members  of  the  medical,  and  like- 
should  not"  maintain  its  place  in  the  advancing  wise  of  the  pharTiiaiH'utic-al,  in-ofossion.  The  latter 
science  whose  terms  it  defines.  Fortunately,  Dr.  especially  are  in  need  of  a  work  which  gives  ready 
Richard  .J.  Dunglison,  having  assisted  his  father  in  and  reliable  information  on  thousands  of  subjects 
the  revision  of  several  editions  of  the  work,  and  and  terms  which  they  are  liable  to  encounter  in 
iiaving  been,  therefore,  trained  in  tlie  methods  pursuing  theirdaily  vocations,  but  with  whicli  they 
and  imbued  with  the  spirit  of  the  book,  has  been  i  cannot  be  expected  to  be  familiar.  The  work 
able  to  edit  it  as  a  work  of  the  kind  should  be  !  before  us  fully  supplies  this  want. — American  Jour- 
edited — to  carry  it  on  steadily,  without  jar  or  inter-     iial  of  Pharmaci/,  Feb.  1874. 

ruption,  along  the  grooves  of  thought  it  has  trav-  Particular  care  has  been  devoted  to  derivation 
elled  during  its  lifetime.  To  show  the  magnitude  and  accentuation  of  terms.  With  regard  to  the 
of  the  task  which  Dr.  Dunglison  has  assumed  and  latter,  indeed,  the  present  edition  may  be  consid- 
carried  through,  It  IS  only  necessary  to  state  tliat  ,  ered  a  complete  "Pronouncing  Dictionary  of 
more  than  six  thousand  new  subjects  have  been  i  Medical  .Science."  It  is  perhaps  the  most  reliable 
added  in  the  present  edition.— P/ii/ndc^p/jia  Medical  \  ^york  published  for  the  bu.«y  practitioner,  as  itcon- 
Times,  Jan.  3, 187-1.  tains  information  upon  every  medical  subject,  in 

About  the  first  book  purchased  by  the  medical  !  ^  fo""  ^""^  ':f^''y  ^f"";?^-^!  »"^  ""','*''  ^.^^^^/^^  ^^■ 
student  is  the  Medical  Dictionary.  The  lexicon  !?'P',''®f  "  '"  l"-nctical.-Ao«/A<;r»  Medical  Record, 
explanatorv  of  technical  terms  is  simply  a  .s//ifi7«a         .       ,     , ,      ,.    .  ,   , 

nan.  In  a  science  so  extensive  and  with  such  col-  A  valuable  dictionary  of  the  terms  employed  in 
laterals  as  medicine,  it  is  a.s  much  a  nece.s.sitv  also  medicine  and  the  allied  sciences,  and  of  the  rela- 
te the  practising  physician.  To  meet  the  wants  of  tions  of  the  subjects  treated  under  each  head.  It 
students  and  most  physicians  the  dictionary  must  «"ell  deserves  the  authority  and  popularity  it  has 
be  condensed  while  comprehensive,  and  practical  obtained.— Zfci^A/t  Med.  Jour.,  Oct.  31,  1874. 
while  perspicacious.  It  was  because  Dunglison's  Few  works  of  this  class  exhibit  a  grander  monu- 
met  these  indications  that  it  became  at  once  the  ;  ment  of  patient  research  and  of  scientific  lore. — 
dictionary  of  general  use  wherever  medicine  was     London  Lancet,  May  1.3,  187.5. 

studied  in  the  English  language.  In  no  former  \  Dunglison's  Dictionary  is  incalculably  valuable, 
revision  have  the  alterations  and  additions  been  I  and  indispensable  to  every  practitioner  of  medi- 
po  great.  The  chief  terms  have  been  set  in  black  |  cine,  pharmacist  and  dentist.— Western  Lancet, 
letter,  while  the  derivatives  follow  in  small  caps;  i  March   1874 

an  arrangement  which  greatly  facilitates  reference.  ;  *  jj  ^^j,  t,,g  ^^^.^  j^g^it  thatit  certainly  has  no  rival 
-Cincinnati  Lancet  and  Clinic,  Jan.  10, 1874.  ,  j^  ^^^^  English  language  for  accuracy  and  extent  of 

As  a  standard  work  of  reference   Dunglison's  |  references. — London  Medical  Oazeiie. 


HOBLYK,  BICHABI)  !>.,  3L  D, 

A  Dictionary  of  the  Terms  Used  in  Medicine  and  the  Collateral 
Sciences.  Eevised,  with  numerous  additions,  by  Isaac  Hay.s,  M.  D.,  late  editor  of 
The  American  Journal  of  the  Medical  Sciences.  In  one  large  royal  12mo.  volume  of  520 
double-columned  pages.     Cloth,  $1.50 ;  leather,  $2.00. 

It  is  tlie  best  book  of  definitions  we  have,  and  ought  always  to  be  upon  the  student's  table  — Southern 
Medical  and  Surgical  Journal. 

BOD  WELL,  G,  F.,  F.  B.  A,  S.,  F.  C.  S., 

Lecturer  on  IS'atural  Science  at  Clifton  College,  England. 
A  Dictionary  of  Science  :  Comprising  Astronomy,  Chemistry,  Dynamics,  Elec- 
tricity, Heat,  Hydrodynamics,  Hydrostatics,  Light,  Magnetism,  Mechanics,  Meteorology, 
Pneumatics,  Sound  and  Statics.  Contributed  by  J.  T.  Bottomley,  M.  A.,  F.  C.  S.,  William 
Crookes,  F.E.S.,  F.C.S.,  Frederick  Guthrie,  B.A.,  Ph.  D.,  E.  A.  Proctor,  B.A.,  F.E.A.S., 
G.  F.  Eodwell,  Editor,  Charles  Tomlinson,  F.E.S.,  F.C.S.,  and  Eichard  Wornell,  M.A., 
B.Sc.  Preceded  by  an  Essay  on  the  History  of  the  Physical  Sciences.  In  one  handsome 
octavo  volume  of  702  pages,  with  143  illustrations.     Cloth,  $5.00. 
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HABTSHOItJVJE,  HENRY,  A,  M.,  M.  2>., 

Lately  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

A  Conspectus  of  the  Medical  Sciences ;  Containing  Handbooks  on  Anatomy, 

Physiology,  Chemistry,  Materia  Medica,  Practice  of  Medicine,  Surgery  and  Obstetrics. 
Second  edition,  thoroughly  revised  and  greatly  improved.  In  one  large  royal  12mo. 
volume  of  1028  pages,  with  477  illustrations.     Cloth,  f)4.25  ;  leather,  $5.00. 


The  work  is  intended  as  an  aid  to  the  medical 
student,  and  as  such  appears  to  fulfil  admirably  its 
object  by  its  excellent  arrangement,  the  full  com- 
pilation of  facts,  the  perspicuity  and  terseness  of 
language,  and  tlie  clear  and  instructive  illustra- 
tions.— American  Journal  of  Pharmacy,  SnXy,  1874. 

The  object  of  this  manual  is  to  afford  a  conven- 
ient V70rk  of  reference  to  students  during  the  brief 
moments  at  their  command  while  in  attendance 
upon  medical  lectures.  It  is  a  favorable  sign  that 
it  has  been  found  necessary,  in  a  short  space  of 
time,  to  issue  a  new  and  carefully  revised  edition. 
The  illustrations  are  very  numerous  and  unusu- 
ally clear,  and  each  part  seems  to  have  received 


its  due  share  of  attention.  We  can  conceive  such 
a  work  to  be  useful,  not  only  to  students,  but  to 
practitioners  as  well.  It  reflects  credit  upon  the 
industry  and  energy  of  its  able  editor.— Boston 
Medical  and  Surgical  Journal,  Sept.  3,  1874. 

"We  can  say,  with  the  strictest  truth,  that  it  is  the 
best  work  of  the  kind  with  which  we  are  acquaint- 
ed. It  embodies  in  a  condensed  form  all  recent 
contributions  to  practical  medicine,  and  is  there- 
fore useful  to  every  busy  practitioner  throughout 
our  country,  besides  being  admirably  adapted  to 
the  use  of  students  of  medicine.  The  book  is 
faithfully  and  ably  executed. — Charleston  Medical 
Journal.  April,  1875. 


STUJJJEWTS'  SBRIBS  OF  MANUALS, 

A  Series  of  Fifteen  Manuals,  for  the  use  of  Students  and  Practitioners  of  Medicine 
and  Surgery.  They  will  be  written  by  eminent  Teachers  or  Examiners,  and  will  be 
issued  in  pocket-size  12mo.  volumes  of  300-540  pages,  richly  illustrated  and  at  a  low  price. 
The  following  volumes  may  now  be  announced:  Klein's  Elements  of  Histology,  Pepper's 
Surgical  Pathology,  Treves'  Surgical  Applied  Anatomy,  Ralfe's  Clinical  Chemistry,  and 
Clarke  and  Lockwood's  Dissectors'  3£anual,  (Just  ready) ;  Power's  Human  Physiology, 
(Ready  shortly);  Robertson's  Physical  Physiology,  Bruce's  Materia  Medica  and  Thera- 
peutics, Bellamy's  Operative  Surgery,  and  Bell's  Comparative  Physiology  and  Anatomy, 
(In  active  preparation  for  early  publication.)     For  separate  notices  see  index  on  last  page. 

NEILL,  JOHN,  M,  JD,,   and  SMITH,  F,  G,,  M.  D., 

Late  Surgeon  to  the  Penna.  Hospital.  Prof,  of  the  Institutes  of  Med.  in  the  Univ.  of  Penna. 

An  Analytical  Compendium  of  the  Various  Branches  of  Medical 
Science,  for  the  use  and  examination  of  Students.  A  new  edition,  revised  and  improved. 
In  one  very  large  royal  12mo.  volume  of  974  pages,  with  374  woodcuts.  Cloth,  |4;  strongly 
bound  in  leather,  raised  bands,  $4.75. 

LVDLOW,  J.  L.,  M.  n., 

Consulting  Physician  to  the  Philadelphia  Hospital,  etc. 
A  Manual  of  Examinations  upon  Anatomy,  Physiology,  Surgery,  Practice  of 
Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy  and  Therapeutics.  To  which 
is  added  a  Medical  Formulary.  Third  edition,  thoroughly  revised,  and  greatly  extended 
and  enlarged.  In  one  handsome  royal  12mo.  volume  of  816  large  pages,  with  370  illus- 
trations.    Cloth,  $3.25 ;  leather,  $3.75. 

The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  espe- 
cially suitable  for  the  office  examination  of  students,  and  for  those  preparing  for  graduation, 

WILSON,  ERASMUS,  F.R.  S, 

A  System  of  Human  Anatomy,  General  and  Special.  Edited  by  W.  H. 
GoBRECHT,  M.  D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  College  of 
Ohio.  In  one  large  and  handsome  octavo  volume  of  616  pages,  with  397  illustrations. 
Cloth,  $4.00;  leather,  $5.00. 

SMITH,  H.  H.,  M.  D.,  and  HORNER,  WM.  E.,M.I)., 

Emeritus  Prof,  of  Surgery  in  the  Univ.  of  Penna.,  etc.        Late  Prof,  of  Anat.  in  the  Univ.  of  Penna. 
An  Anatomical  Atlas,  Illustrative  of  the  Structure  of  the  Human  Body.     In  one 
large  imperial  octavo  volume  of  200  pages,  with  634  beautiful  figures.      Cloth,  $4.50. 

CLELAND,  JOHN,  M.  D.,  F.  R.  S., 

Professor  of  Anatomy  and  Physiology  in  Queen's  College,  Galivay. 

A  Directory  for  the  Dissection  of  the  Human  Body.     In  one  12mo, 

volume  of  178  pages.     Cloth,  $1.25. 

BELLAMY,  EDWARD,  F.  R.  C.  S., 

Senior  Assistant-Surgeon  to  the  Charing-Cross  Hospital,  London. 

The  Student's  Guide  to  Surgical  Anatomy :  Being  a  Description  of  the 
most  Important  Surgical  Regions  of  the  Human  Body,  and  intended  as  an  Introduction  to 
Operative  Surgery.    In  one  12mo.  volume  of  300  pages,  with  50  illustrations.    Cloth,  $2.25. 


HARTSHORNE'S  HANDBOOK  OF  ANATOMY 
AND  PHYSIOLOGY.  Second  edition,  revised. 
In  one  royal  12mo.  volume  of  310  pages,  with  220 
woodcuts.    Cloth,  $1.75. 

SHARPEY  AND  QUAIN'S  HUMAN  ANATOMY. 
Reyi.sed  by  Joseph  Leidy,  M.  D.,  Prof,  of  Anat.  in 
Univ.  of  Penna.  In  two  octavo  volumes  of  about 
1300  pages,  with  511  illustrations. 


HORNER'S  SPECIAL  ANATOMY  AND  HISTOL- 
OGY. Eighth  edition,  extensively  revised  and 
modified.  In  two  octavo  volumes  of  1007  pages, 
with  320  woodcuts.    Cloth,  $6.00. 

HEATH'S  PRACTICAL  ANATOMY.  From  second 
London  edition,  with  additions  by  W.  W.  Keen, 
M.  D.  In  one  12mo.  volume  of  578  pages,  with 
247  woodcuts. 
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AJLLJEJS,  SAJRMISOJV,  31.  !>., 

Professor  of  Physiology  in  the  University  of  Pennsyhnnia. 

A  System  of  Human  Anatomy,  Incltiding  Its  Medical  and  Sui'gieal 
Relations.  For  the  use  of  Practitioners  and  Students  of  Medicine.  AVitli  an  Intro- 
ductory Cliapter  on  Histology.  By  E.  O.  SnAKESPEAKE,  M.  D.,  Oitlitlialmologist  to  the 
Philadelphia  Hospital.  In  one  large  and  handsome  quarto  volume  of  about  700  double- 
columned  pages,  -n-ith  3S0  illustrations  on  109  lithographic  plates,  many  of  which  are  in 
colors,  and  about  150  engravings  in  the  text.  In  six  Sections,  each  in  a  portfolio.  Section 
I.  Histology  {Just  lieadij).  Section  II.  Bones  and  Joints  (Just  lieadij).  Section  III. 
MrscLES  AND  Fasctje  [Just  Ready).  Section  IV.  Aktekies,  Veins  and  Lymphatics 
[Just  Heady).  Section  V.  Nervous  System  {.Tmt  Ready).  Section  VI.  Organs  of 
Sense,  of  Digestion  and  Genito-Urinary  Organs  {In  Press).  Price  per  Section, 
$3.50.     For  sale  by  subscription  only.     Apply  to  the  Publishers. 

extract  from  introduction. 

It  is  the  design  of  this  book  to  present  the  facts  of  human  anatomy  in  the  manner  best 
suited  to  the  requirements  of  the  student  and  the  practitioner  of  medicine.  The  author 
believes  that  such  a  book  is  needed,  inasmuch  as  no  treatise,  as  far  as  lie  knows,  contains,  in 
addition  to  the  text  descriptive  of  the  subject,  a  systematic  presentation  of  such  anatomical 
facts  as  can  be  applied  to  practice. 

A  book  whicli  will  be  at  once  accurate  in  statement  and  concise  in  terms  ;  whidi  will  be 
an  acceptable  expression  of  the  present  state  of  the  science  of  anatomy  ;  which  will  exclude 
nothing  that  can  be  made  applicable  to  the  medical  art,  and  wliich  will  thus  embrace  all 
of  surgical  importance,  while  omitting  nothing  of  value  to  clinical  medicine, — would  ajipcar 
to  have  an  excuse  for  existence  in  a  country'  where  most  surgeons  are  general  jtractitioners, 
and  where  there  are  few  general  practitioners  who  liave  no  interest  in  surgery. 

Among  other  matters,  the  book  will  i  e  lound  to  contain  an  elaliorate  description  of  the 
tissues;  an  account  of  the  normal  dcvelojimcnt  of  the  I  ody ;  a  section  on  the  nature  and 
varieties  of  monstrosities;  a  section  on  the  methoil  of  conducting  post-mortem  examina- 
tions; and  a  section  on  the  study  of  the  superficies  of  the  body  taken  as  a  guide  to  the 
position  of  the  deeper  structures.  These  will  appear  in  their  ajijiropriate  places,  duly 
subordinated  to  the  design  of  presenting  a  text  essentially  anatomical. 

A  book  like  this  is  an  ideal  rarely  realized.  It  only  to  those  of  scientific  ta.«te.s,  but  that  it  will  bo 
is  a  mine  of  wealth  in  the  infiTniationit  give.".  It  of  use  to  the  praeti.sing  pliy.«ieian. — Boston  Medical 
differs  from  all  precedinR  anatomies  i)i  its  seope,  atfl  Surtiinii  .;,,iininl,.t&n.  11,  ISS."?. 
and  is,  we  believe,  a  vast  improvement  upon  thi-m  It  has  fallen  to  the  lot  of  the  fortunate  publish- 
all.  The  chief  novelty  at)ont  the  book,  and  really  ers  to  be  able  to  bring  out  the  best  anatomy  yet 
one  of  the  greatest  needs  in  anatomy,  is  the  e.\-  produced  in  America,  and  one  whicli  will  prove 
tension  of  the  text  to  cover  not  only  anatomical  much  more  useful  to  tlie  gcncrul  practitioner  than 
descriptions,  but  the  uses  of  anatomy  in  studying  the  foreign  works  now  accepted  as  standard.  The 
disease.  This  is  done  by  stating  the  narrower  descrirtions  are  clear,  tersely  expressed  and  well 
topographical  relations,  and  also  the  wider  clin-  up  to  aate.  The  work,  as  a  whole,  shows  a  great 
ical  relations,  of  the  more  remote  parts,  by  giving  amount  of  research,  and  reflects  credit  upon  its 
a  brief  account  of  the  uses  of  the  various  organs,  author. — AVtc  York  Mcilicnt  .Journat  and  Obstetrical 
and  by  quoting  cases  which  illustrate  the  "local-  /iVricic,  Nov.  18S2. 

ization  of  diseased  action."    The  plates  are  beau-       n  \^  to  be  considered  a  study  of  applied  anatomy 

tiful  specimens  of  work  by  one  who  long  since  ,„  its  widest  sense— a  systematic  presentation  of 

won  a  deserved  reputation  as  an  artist.— TAcjV/fdi-  guch  anatomical  facts  as  can   be  applied  to  the 

fa/J\eirs,  October  21, 1882.  practice  of  medicine  a.<  well  a.s  of  surgery.    Our 

The  appearance  of  the  book  marks  an  epoch  in  author  is  concise,  accurate  and  practical   in   hi.s 

medical  literature.    It  is  the  first  important  work  statements,  and  succeeds  admirably  in  infusing 

on  human  anatomy  that  has  appeared  in  America;  an  interest  into  the  study  f)f  what  is  generally  con- 

and,  more  than  this,  its  scope  is  new  and  original,  sidered  a  dry  subject.    The  department  of  Histol- 

It  is  intended  to  be  both  descriptive  and  topograph-  ogy  is  treated  in  a    masterly  manner,  and    the 

ical,  scientific  and  practical,  so  tliat  wliile  satisfy-  leround  is  travelled  over  by  one  thoroughly  famil- 

ing  the  anatomist  it  will  be  of  value  to  the  practis-  far  with  it.    The  illustrations  are  made  with  great 

ing  physician.  The  illustrations  of  the  bones  are  care,  and  are  simply  superb.    It  would  be  impos- 

very  fine.    The  names  of  the  parts,  muscular  at-  sible.  except  in  a  general  way,  to  point  out  the 

tachments,  etc.,  are  printed  either  on  the  figure  excellence  of  the  work  of  the  author  in  the  second 

or  close  beside,  so  tliat  tliey  are  easily  recognized.  Section — that  devoted  to  the  consideration  of  the 

Dr.  Allen'streatment of  ti^e  jointsis  admirable,and  Bones  and  Joints.  There  is  as  much  of  practical 
the  illustrations  made  from  the  author's  dissec-  ;  application  of  anatomical  points  to  the  every-day 

tions  deserve  tlie;highest  praise.  They  are  well  con-  wants  (^f  the  medical  clinician  as  to  those  of  the 

ceived  and  well  executed,  handsome  artistically  operating  surgeon.    In  fact,  few  general  practi- 

and  clear  anatomically.    As  the  author  points  out,  tioners  will  read  the  work  without  a  feeling  of  sur- 

such  a  work  as  he  has  undertaken  is  necessarily  prised  gratification  that  so  many  points,  concern- 
encyclopffidic,  and  the  result  shows  that  he   has  '  ing  which  they  may  never  have  thought  before, 

brought  to  it  a  mind  well  prepared  for  the  task  by  are  so  well  presented  for  their  consideration.    It 

extensive  reading,  critical  judgment  and  literary  is  a  work  which  is  destined  to  be  the  best  of  its 
ability.  We  can  cordially  recommend  the  work  i  kind  in  any  language. — Medical  Becord, 'tsov.  25,'S2. 
to  the  profession,  believing  that  it  is  suited  not  I 


CLAMKB,W.B.,F.B,C.8.  <&  LOCKWOOJ),C.B,,F,It.C.S. 

Demonstrators  of  Anatomy  at  St.  Bartholomew'' s  Hospital  Medical  School,  London. 
The  Dissector's  Manual.     In  one  pocket-size  12mo.  volume  of  396  pages,  with 
49   illustrations.     Limp   cloth,   red  edges,   $1.50.       Just  ready.     See   Students'  Series   of 
Manuals,  page  5. 

TMEVJES,  FBEBJEItlCK,  F.  M,  C,  S,, 

Senior  Demonstrator  of  Anatomy  and  Assistant  Surgeon  at  the  London  Hospital, 
Applied  Anatomy.     In  one  pocket-size  12mo.  volume  of  540  pages,  with  61  illus- 
trations.   Limp  cloth,  red  edges,  §2.00.    Jus!  ready.    See  Student^  Series  of  Manuals,  ^age  5. 
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GMAY,  HE  WRY,  F.  H,  S., 

Lecturer  on  Anatomy  at  St.  George's  Hospital,  London. 

Anatomy,  Daseriptive  and  Surgical.  The  Drawings  by  H.  V.  Carter,  M.  D., 
and  Dr.  Westmacott.  The  dissections  jointly  by  the  Author  and  Dr.  Carter.  With 
an  Introduction  on  General  Anatomy  and  Development  by  T,  Holmes,  M.  A.,  Surgeon  to 
St.  George's  Hospital.  Edited  by  T.  Pickering  Pick,  F.  K.  C.  S.,  Surgeon  and  Lecturer 
on  Anatomy  at  St.  George's  Hospital,  London,  Examiner  in  Anatomy,  Royal  College  of 
Surgeons  of  England.  A  new  American  from  the  tenth  enlarged  and  improved  London 
edition.  To  which  is  added  the  second  American  from  the  latest  English  edition  of 
Landmarks,  Medical  and  Surgical,  by  Luther  Holdex,  F.  R.  C.  S.,  author  of 
"Human  Osteology,"  "A  Manual  of  Dissections,"  etc.  In  one  imperial  octavo  volume 
of  1023  pages,  with  564  large  and  elaborate  engravings  on  wood.  Cloth,  §6.00 ;  leather, 
^7.00 ;  very  handsome  half  Russia,  raised  bands,  $7.50.     Just  ready. 

This  work  covers  a  more  extended  range  of  subjects  than  is  customary  in  the  ordinary 
text-books,  giving  not  only  the  details  necessary  for  the  student,  but  also  the  application  of 
those  details  to  the  jDractice  of  medicine  and  surgery.  It  thus  forms  both  a  guide  for  the 
learner  and  an  admirable  work  of  reference  for  the  active  practitioner.  The  engravings 
form  a  special  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in 
place  of  figures  of  reference  with  descriptions  at  the  foot.  They  thus  form  a  complete  and 
splendid  series,  which  will  greatly  assist  the  student  in  forming  a  clear  idea  of  Anatomy, 
and  will  also  serve  to  refresh  the  memory  of  those  who  may  find  in  the  exigencies  of 
practice  the  necessity  of  recalling  the  details  of  the  dissecting-room.  Combining,  as  it 
does,  a  complete  Atlas  of  Anatomy  with  a  thorough  treatise  on  systematic,  descriptive 
and  applied  Anatomy,  the  work  will  be  found  of  great  service  to  all  physicians  who  receive 
students  in  their  offices,  relieving  both  preceptor  and  pupil  of  much  labor  in  laying  the 
groundwork  of  a  thorough  medical  education. 

Landmarks,  Medical  and  Surgical,  by  the  distinguished  Anatomist,  Mr.  Luther  Holden, 
has  been  appended  to  the  present  edition  as  it  was  to  the  previous  one.  This  work  gives 
in  a  clear,  condensed  and  systematic  way  all  the  information  by  which  the  practitioner  can 
determine  from  the  external  surface  of  the  body  the  position  of  internal  i^arts.  Thus 
complete,  the  work,  it  is  believed,  will  furnish  all  the  assistance  that  can  be  rendered  by 
type  and  illustration^  in  anatomical  study. 

There  is  probably  no  work  used  so  uuiversally 
by  physicians  and  medical  students  as  this  one. 
It  is  deserving  of  the  confidence  that  they  repose 
in  it.  If  the  present  edition  is  compared  with  that 
issued  two  years  ago,  one  will  readily  see  how 
much  it  has  been  improved  in  that  time.  Many 
pages  have  been  added  to  the  text,  especially  va. 
those  parts  that  treat  of  histology,  and  many  new 
cuts  have  been  introduced  and  old  ones  modified. 
— Journal  of  the  American  Medical  Association,  Sept. 
1,  1883. 


This  well-known  work  comes  to  us  as  the  latest 
American  from  the  tenth  English  edition.  As  its 
title  indicates,  it  has  passed  through  many  hands 
and  has  received  many  adilitioas  and  revisions. 
The  work  is  not  susceptible  of  more  improvement. 
Taking  it  all  in  all,  its  size,  manner  of  make-up, 
its  character  and  illustrations,  its  general  acour- 
-aey  nf  description,  its  practical  aim,  and  its  per- 
spicuity of  style,  it  is  the  Anatomy  best  adapted  to 
the  wants  of  the  student  and  practitioner. — Medical 
Record,  Sept.  15,  1883. 


Also  for  sale  separate — 
HOLDEW,  LUTHER,  F,  JR.  C.  S., 

Surgeon  to  St.  Bartholomew'' s  and  the  Foundling  Hospitals,  London. 
Landmarks,  Medical  and  Surgical.     Second  American  from  the  latest  revised 
English  edition,  with  additions  by  W.  W.  Keen,  M.  D.,  Professor  of  Artistic  Anatomy  in 
the  Pennsylvania  Academy  of  the  Fine  Arts,  formerly  Lecturer  on  Anatomy  in  the  Phila- 
delphia School  of  Anatomy.     In  one  handsome  12mo.  volume  of  148  pages.     Cloth,  |1.00. 

the  student's  and  young  practitioner's  book. — Phy- 
sician and  Surgeon,  Nov.  1881. 

To  the  student  or  young  surgeon  this  is  prac- 
tically a  most  useful    little  book.      We    heartily 


This  little  book  is  all  that  can  be  desired  within 
its  scope,  and  its  contents  will  be  found  simply  in- 
valuable to  the  young  surgeon  or  physician,  since 
they  bring  before  him  sucn  data  as  he  requires  at 
every  examination  of  a  patient.  It  is  written  in 
lansjuage  so  clear  and  concise  that  one  ought 
almost  to  learn  it  by  heart.  It  teaches  diagnosis  by 
external  examination,  ocular  and  palpable,  of  the 
body,  with  such  anatomical  and  physiological  facts 
as  directly  bear  on  the  subject.    It  is  eminently 


recommend  this  work  to  all  students  and  youns 
practitioners,  for  whom  it  has  been  written,  and 
who  by  its  aid  will  readily  be  able  to  make  thor- 
ough and  intelligent  examination,  or  in  surgical 
operations  to  cut  down  upon  any  part  with  confi- 
dence.— Medical  and  Surgical  Reporter,  Sep.  3,  1881. 


DALTOW,  JOHN  C,  M.  D., 

Professor  of  Physiology  in  the  College  of  Physicians  and  Surgeons,  New  York. 

The  Topographical  Anatomy  of  the  Brain.  In  one  very  handsome  quarto 
volume  of  about  200  pages  of  descriptive  text.  Illustrated  with  forty-nine  life-size  photo- 
graphic illustrations  of  Brain  Sections,  with  a  like  number  of  outline  explanatory  plates, 
as  well  as  many  carefully-executed  woodcuts  through  the  text.     In  press. 

ELLIS,  GEORGE  VINER, 

Emeritus  Professor  of  Anatomy  in   University  College,  London. 

Demonstrations  of  Anatomy.  Being  a  Guide  to  the  Knowledge  of  the 
Human  Body  by  Dissection.  From  the  eighth  and  revised  London  edition.  In  one  very 
handsome  octavo  volume  of  716  pages,  with  249  illustrations.    Cloth,  $4.25 ;  leather,  $5.25. 


Ellis'  Demonstrations  is  the  favorite  text-book 
of  the  English  student  of  anatomy.  In  passing 
through  eight  editions  it  has  been  so  revised  and 
adapted  to  the  needs  of  the  student  that  it  would 
eeem  that  it  had  almost  reached  perfection  in  this 


special  line.  The  descriptions  are  cleat,  and  the 
methods  of  pursuing  anatomical  investigations  are 
given  with  such  detail  that  the  book  is  honestly 
entitled  to  ita  name. — St.  Louis  Clinical  Becard, 
June,  1879. 
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D ALTON,  JOMN  C,  M.  D., 

Professor  of  Physiology  in  the  College  of  Physicians  and  Surgeons,  New  York,  etc. 

A  Ti'eatise  on  Human  Physiology.  Designed  for  the  use  of  Students  and 
Practitioners  of  Medicine.  Seventh  edition,  thoroughly  revised  and  rewritten.  In  one 
very  handsome  octavo  vohime  of  722  pages,  with  252  beautiful  engravings  on  wood.  Cloth, 
|5.60  ;  leather,  §6.00  ;  very  handsome  half  Eussia,  raised  bands,  §6.50. 


The  merits  of  Professor  Dalton's  text-hook,  his 
smooth  and  pleasing  style,  the  remarkable  clear- 
ness of  his  descriptions,  which  leave  not  a  chapter 
obscure,  his  cautious  judgment  and  the  general 
correctness  of  his  facts',  are  perfectly  known.  They 
have  made  his  text-book  the  one  most  familiar 
to  .American  students. — Med.  Pecord,  IMarch  4, 1882. 

Certainly  no  physiological  work  has  ever  issued 
from  the  press  that  presented  its  subject-matter  in 
a  clearer  and  more  attractive  light.  .Almost  every 
page  bears  evidence  of  the  exhaustive  revision 
that  has  taken  place.  The  material  is  placed  in  a 
more  compact  form,  yet  its  delightful  charm  is  re- 
tained, and  no  subject  is  thrown  into  obscurity. 
Altogether  this  edition  is  far  in  advance  of  any 


previous  one,  and  will  tend  to  keep  the  professioa 
posted  as  to  the  most  recent  additions  to  our 
physiological  knowledge. — Michigan  Medical  News, 
April,  1882. 

One  can  scarcely  open  a  college  catalogue  that 
does  not  have  mention  of  Dalton's  Physiology  as 
the  recommended  text  or  consultation-fiook.  "For 
American  students  we  would  unreservedly  recom- 
mend the  edition  of  Dr.  Dalton's  work  now  before 
us.  Let  it  suffice  to  state  that  revisions  have  been 
made  to  such  an  extent  as  to  bring  the  volume  as 
fully  up  to  the  present  state  of  physiological  knowl- 
edge as  it  is  practicable  for  anyauthor  of  a  book 
to  do. —  Virginia  Medical  Monthly,  July,  1882. 


FOSTER,  MICSABL,  31.  J>.,  F.  It.  S., 

Proftssor  of  Physiology  in   Cambridge   University,  England. 

Text-Book  of  Physiology.  Second  American  from  the  third  English  edition. 
Edited,  witli  extensive  notes  and  additions,  by  Edav-vrd  T.  Eeiciiert,  M.  D.,  late 
Demonstrator  of  Experimental  Therapeutics  in  the  University  of  Pennsylvania.  In  one 
handsome  royal  Timo.  volume  of  999  pages,  with  259  illusl.     Cloth,  §3.25 ;  leather,  $3.75. 

A  more  compact  and  scientific  work  on  physiol- 
ogy has  never  been  published,  and  we  believe  our- 
selves not  to  be  mistaken  in  asserting  tiiat  it  has 
now  been  introduced  into  every  medical  college 
in  which  the  Englisli  language  is  spoken.  This 
work  conforms  to  the  latest  researclies  into  zoology 
and  comparative  anatomy,  and  takfs  into  consid- 
eration the  late  discoveries  in  physiological  chem- 
istrj'  and  the  experiments  in  localization  of  Ferrier 
and  others.  The  arrangement  followed  is  such  as 
to  render  the  whole  subject  lucid  and  well  con- 
nected in  its  various  parts. — Chicago  Medical  Jour- 
nal and  Examines;  August,  1882. 


preface  that  the  abundant  material,  in  spite  of  the 
moderate  size,  is  not  condensed  to  systematic 
shortness,  but  the  whole  is  related  in  a  narrative 
style.  Further  on  he  writes:  "To  give  to  students 
and  physicians  a  book  which  is  not  intended 
merely  for  reference,  but  which,  by  its  flowing, 
lively  style,  invites  the  reader  to  go  through  it,  is 
always  iiseful,  especially  when  the  contents,  in- 
cludmg  numerous  matters  in  a  state  of  active  dis- 
cussion in  which  physiology  is  now  so  rich,  in- 
struct with  truth  and  calm  impartiality.  Such  the 
author  has  preserved  throughout."    The  transla- 


Dr.  Michael  Foster's  Manual  of  Physiology  has 
been  translated  into  the  Germani  with  a  preface, 
by  Professor  Kiihnc.     Kiihne  points  out  in  his 


author  lias  preserved  througl: 
tion  of  it  into  German  is  a  well-merited  compli- 
ment, since  Germany  is  the  especial  home  of 
physiology,  and  its  literature  is  abundantly  rich  in 
text-books,  monographs  and  jwriodicals  on  physi- 
ology.—.4 /«e?'ifn;(  Med.  Bi-  Wecbhi,  .Tune  18,  1881. 


FOWEBy  IIEJVBY,  M.  B.,  F.  B.  C.  S., 

Eramiiiir  in  Physiology,  Royal  College  of  Surgeons  of  England. 
Human  Physiology.     Shortly.     See  Students'  Scries  of  3fanuals,  page  5. 

BOBEBTSON,  J.  McGBEG OB^  3LA.,  M.  B., 

Mnirhcad  Demonsi rntor  of  Physiology,  University  of  Glasgow. 

Physical  Physiology,   fn  active  preparation.  See  Students'  Series  of  Manuals,  page  5. 

BELL,  F.  JEFFBEY,  31.  A., 

Pnfcssor  of  Comporalin-  Anntonni  at  King's  Collrgc,  London. 

Comparative  Physiology  and  Anatomy.  In  active  preparation  for  early 
publication.     See  Student^''  Scries  of  Manuals,  page  5. 

CABFENTEB,  W3£.  B.,  31.  D.,  F.  B.  S.,  F.  G.  S.,  F.  L.  S., 

Registrar  to  the  University  of  London,  etc. 

Principles  of  Human  Physiology.  Edited  by  Henry  Power,  M.B.,Xond., 
F.  K.  C.  S.,  Examiner  in  Natural  Sciences,  University  of  Oxford.  A  neAV  American  from  the 
eighth  revised  and  enlarged  edition,  witli  notes  and  additions  by  Fraijcis  G.  S:\riTH,  M.  D., 
late  Professor  of  the  Institutes  of  Medicine  in  the  University  of  Pennsylvania.  In  one 
very  large  and  handsome  octavo  volume  of  1083  pages,  with  two  plates  and  .373  illus- 
trations.   Cloth,  §5.50 ;  leather,  $6.50  ;  half  Russia,  §7. 

The  editors  have,  with  their  additions  to  the 
only  work  on  physiology  in  our  language  that,  in 
the  fullest  sense  of  the  word,  is  the  production  of 
a  philosopher  as  well  as  a  phj'siologist,  brought  it 
up  fully  to  the  standard  of  our  knowledge  of  its 
subject  at  the  present  day.  The  additions  by  the 
American  editor  give  to  the  work  as  it  is  a  consid-  j 
erable  value  beyond  that  of  the  last  English  edi- 


tion. We  have  been  agreeably  surprised  to  find 
the  volume  so  complete  in  regard  to  the  structure 
and  functions  of  the  nervous  system  in  all  its  rela- 
tions— a  subject  that  in  many  respects  is  one  of 
the  most  difficult  of  all,  in  the  whole  range  of 
physiology,  upon  which  to  produce  a  full  and  satis- 
factory treatise  of  the  class  to  which  the  one  be- 
fore us  belongs.— /^.o/iVeri'.  and  Ment.  Dis.,  Apr.,'77. 


CARPENTER'S  PRIZE  ESSAY  ON  THE  USE  AND 
Abuse  of  Axcoholic  Liquoes  in  Health  akd  Dis- 
ease. With  a  preface  by  D.  F.  Condie,  M.  D.,  and 
explanations  of  scientific  words.  In  one  small 
12mo.  volume  of  178  pages.    Cloth,  60  cents. 

LEHMANN'S  manual   op  f'HEMTOAL  PHYS- 


IOLOGY. Translated  from  the  German,  with 
notes  and  additions,  by  J.  Cheston  Moeris,  M.  D. 
In  one  octavo  volume  of -327  pages,  with  41  illus- 
trations.   Cloth,  $2.25. 

hartshorne's  anatomy  and  physiol- 

OGy.    j^ee  paae  5. 


Henry  C.  Lea's  Son  &  Co.'s  Publications — Chemistry. 


ATTFIELJD,  JOHN,  Bh.  D., 

Professor  of  Practical  Chcmiatri/  to  the  Pharniaceiitical  Society  of  Great  Britain,  etc. 

Chemistry,  General,  Medical  and  Pharmaceutical;  Including  the  Chem- 
istry of  the  U.  S.  Pharmacopoeia.  A  Manual  of  the  General  Principles  of  the  Science, 
and  their  Application  to  Medicine  and  Pharmacy.  A  new  American,  from  the  tenth 
English  edition,  specially  revised  by  the  Author.  In  one  handsome  royal  12mr).  volume 
<5f  728  pages,  with  87  illustrations.     C'lotli,  $2.50 ;  leather,  $3.00.     Jant  readij. 

A  few  notices  of  the  previous  edition  are  appended. 

From  the  Author's  Preface  to  the  Tenth  Edition. 

This  manual  is  intended  as  a  systematic  exponent  of  the  general  truths  of  chemistry, 
but  is  written  mainly  for  the  pupils,  assistants  and  princij^als  engaged  in  medicine  and 
pharmacy.  It  will  be  found  equally  useful  as  a  reading-book  or  as  a  text-jjook  ;  while  its 
comprehensive  Index,  containing  eight  thousand  references,  will  fit  the  work  for  after- 
consultation  in  the  course  of  business  or  pi-ofessional  practice.  Introductory  pages  are 
devoted  to  a  few  leading  properties  of  the  elements.  Tlie  consideration  in  detail  of 
the  relations  of  the  elementary  and  compound  radicals  follows,  synthetical  and  analyt- 
ical bearings  being  pointed  out,  and  attention  frequently  directed  to  connecting  or 
underlying  truths  or  general  principles.  The  chemistry  of  substances  naturally  associated 
in  vegetables  and  animals  is  next  considered.  Practical  toxicology,  and  the  cliemical  as 
well  as  microscopical  characters  of  morbid  urine,  urinary  sediments  and  calculi,  are  then 
given.  The  concluding  sections  form  a  laboratory-guide  to  the  chemical  and  physical 
study  of  quantitative  analysis.  The  work  now  includes  the  whole  of  the  chemistry  of 
the  recently  published  United  States  Pharmacopoeia,  and  nearly  all  the  chemistry  of 
the  British  and  Indian  Pharmacopoeias. 

BLOXAM,  CHARLES  L., 

Professor  of  Chemistry  in  King's  College,  London. 

Chemistry,  Inorganic  and  Organic.  New  American  from  the  fifth  Lon- 
don edition,  thoroughly  revised  and  much  improved.  In  one  very  handsome  octavo 
volume  of  728  pages,  with  292  illustrations.     Cloth,  $3.75  ;  leather,  $4.75.     Just  ready. 

This  work  is  designed  to  give  a  clear  and  simple  description  of  the  elements  and  their 
principal  compounds,  both  inorganic  and  organic,  and  also  of  the  chemical  principles  in- 
volved in  the  most  important  branches  of  manufacture.  It  will  thus  serve  as  a  convenient 
text-book  for  the  student  of  general  or  medical  chemistry,  and  as  a  work  of  reference  for 
those  engaged  in  the  arts  and  manufactures.  The  author  has  aimed  to  render  the  termi- 
nology and  mathematics  of  chemistry  as  simple  as  possible,  and  to  increase  the  vividness 
of  the  text  by  the  introduction  of  experiments  with  illustrations  of  apparatus.  The  table 
of  contents  has  been  arranged  to  serve  the  purpose  of  an  abstract,  by  whicli  the  student 
may  examine  himself  upon  each  paragraph  of  the  book,  and  the  Index  includes  cross- 
references  to  the  most  important  formulas.  The  American  edition  has  been  passed  through 
the  press  subject  to  the  closest  scrutiny,  with  the  result  of  eliminating  numerous  errors 
which  occur  in  the  English  sheets.  Though  this  edition  contains  as  much  matter  as  its 
predecessor,  the  ijublisliers  are  pleased  to  have  been  able  to  make  a  reduction  even  from 
the  former  low  price. 

MEMSBN,  IJRA,  M.  H.,  JPh.  D., 

Professor  of  Chemistry  in  the  Johns  Hopkins  University,  Baltimore. 
Principles  of  Theoretical  Chemistry,  with  special  reference  to  the  Constitu- 
tion of  Chemical  Compounds.    Second  and  revised  edition.    In  one  handsome  royal  12mo. 
volume  of  240  pages.     Cloth,  $1.75.     Just  ready. 

From  the  Authors'  Preface  to  the  Second  Edition. 

The  book  has  been  thoroughly  revised,  and  much  of  it  has  been  entirely  rewritten. 

The  principal  changes  will  be  found  in  the  chapters  on  valence  and  constitution.     These 

have  been  materially  changed,  and,  I  believe,  much  improved.     A  short  chapter  on  the 

physical  methods  for  determining  the  constitution  of  chemical  compounds  has  been  added. 

FOWNBS,  GBOBGB,  JPh,  D. 

A  Manual  of  Elementary  Chemistry ;  Theoretical  and  Practical.  Eevised 
and  corrected  by  Henry  Watts,  B.  A.,  F.  R.  S.,  Editor  of  A  Dictionary  of  Chemisttry, 
etc.  A  new  American  from  the  twelfth  and  enlarged  London  edition.  Edited  by  Robert 
Bridges,  M.  D.  In  one  large  royal  12mo.  volume  of  1031  pages,  with  177  illustrations 
on  wood  and  a  colored  plate.     Cloth,  $2.75 ;  leather,  $3.25. 


The  book  opens  with  a  treatise  on  Chemical 
Physics,  including  Heat,  Light,  Magnetism  and 
Electricity.  These  subjects  are  treated  eleai'ly 
and  briefly,  but  enough  is  given  to  enable  the  stu- 
dent to  eompreliend  the  facts  and  laws  of  Chemis- 
try proper.  It  is  the  fashion  of  late  years  to  omit 
these  topics  from  works  on  chemistry,  but  their 
-omission  is  not  to  be  commended.  As  was  required 
toy  the  great  advance  in  the  science  of  Chemistry 


of  late  years,  tne  chapter  on  the  General  Principles 
of  Chemical  Philosophy  has  been  entirely  rewrit- 
tea.  The  latest  views  on  Equivalents,  Quantiva- 
lence,  etc.,  are  clearly  and  fullj'  set  forth.  This 
last  edition  is  a  great  improvement  upon  its  prede- 
ces^iors,  which  is  saying  not  a  little  of  a  book  that 
has  reashed  its  twelfth  edition. — Ohio  Medical  Re- 
corder, Oct.  1878. 


Wohler's  Outlines  of  Organic  Chemistry.     Edited  by  Fittio.    Translated 
by  Ira  Eemsen,  M.  D.,  Ph.  D.     In  one  12mo.  volume  of  550  pages.     Cloth,  $3. 


10  Henry  C.  Lea's  Sox  &  Co.'s  Publications— Chemistry. 


HOFF3IAJSlS^,  F,,  A,3I.,  JPJi.D.,  &  JPOWEB,  F.B.,  Ph.I),, 

Public  Analyst  to  the  State  of  JVew  York.  Prof,  of  Atml.  Chem.  in  Phil.  Coll.  of  Pharmaci/. 

A  Manual  of  Chemical  Analysis,  as  applied  to  the  Examination  of  Medicinal 
Chemicals  and  their  Preparations.  Being  a  Guide  for  tlie  Determination  of  their  Identity 
and  Quality,  and  for  the  Detection  of  Impurities  and  Adulterations.  For  the  use  of 
Pharmacists,  Physicians,  Druggists  and  Manufacturing  Chemists,  and  Pliarmaceutical  and 
Medical  Students.  Third  edition,  entirely  rewritten  and  mucli  enlarged.  In  one  very 
handsome  octavo  volume  of  621  pages,  with  179  illustrations.    Clotli,  §1.25.     Just  readi/. 

The  first  portion  of  this  work,  treating  of  operations  and  reagents,  and  giving  a  general 
account  of  the  methods  of  chemical  analysis,  has  been  considerably  enlarged  and  completed, 
so  that  now  it  affords  an  efficient  and  explicit  guide  in  the  practical  execution  of  chemical 
analysis.  Tliat  on  volumetric  analysis  has  been  correspondingly  extended,  and  a  new 
chapter  on  tlie  separation  and  estimation  of  the  alkaloids  has  been  added.  The  second 
and  main  part  of  the  work,  containing  the  pliysioal  and  chemical  characteristics  of  medi- 
cinal cliemicals  and  of  the  methods  of  establishing  their  iilcntity,  quality  and  purity,  has 
been  much  enlarged  and  improved,  new  cliemicals  of  recognized  therapeutical  value  have 
been  added,  and  new  tallies  and  many  additional  illustrations,  introduced.  The  methods 
for  the  quantitative  estimation  of  many  chemicals  have  also  received  an  increased  share  of 
attention.  Especially  is  this  true  in  regard  to  tlic  identilication  and  separation  of  those  of 
poisonous  properties.  The  laboi-s  and  results  of  i)harmacopanal  revisions  both  here  and  in 
Europe,  as  well  as  the  kindred  literature,  liave  not  been  neglected;  so  tliat  the  work  will 
be  found  to  correspond  with  the  most  recent  advances  in  chemical  knowledge. 


We  cr)ngratii!:ite  thf^  a'itlioron  the  appp.iranee 
of  the  thiril  eiliiinnof  this  work,  pulilishcd  for  the 
first  time  in  this  country  also.  It  is  ftdminihlo  anil 
the  information  it  undertaiies  to  sui>ply  is  both 
extensive  aiul  tni>-tworthy.    The  seloc-tion  of  pro- 


Viewed  in  rotrard  to  its  fronerai  aims  as  well  as 
to  the  manner  in  which  tliey  iiave  been  I'arried 
out,  the  worlc  will  be  found  as  complete  as  can  well 
lie  desired.  The  descriptions  of  operations  are 
full  without  beins  redundant,  so  tliat  the  tyro  can 


cesses  for  determinintt  the  purity  of  the  siibafan-  i  easily  understand  them  and  practise  the  processes 
ces  of  which  ii  treats  is  excellent  ami  trie  dcscrip-  '  sncccssfully;  at  the  same  time  the  details  are  not 
tion  of  tliem  singularly  explicit.  Moreover,  it  is  !  piven  with  such  minuteness  and  prolixity  as  to 
exceptionally  free  from  typographical  errors.  Wo  I  become  wearisome  alike  to  the  adept  and  tlie  stu- 
have  no  hesitation  in  recommending  it  to  those  I  ilent.  A  work  is  thus  presented  well  adapted  as  a 
who  are  engaged  either  in  the  maniil'actuiv,  or  the  i  book  of  reference  for  practical  use,  and  calculated 
testing  of  medicinal  chemicals. — London  Phanna-  to  impart  such  iiif  >rination  as  in  each  parlii'ular 
ceutical  Journal  and  Transactions,  IS&J.  |  case  may  be  useful  or  reipiired  wit  lin  the  limit  of 

its  objects. — American  Journal  of  Phnr.,  IMay,  188:i. 


CLOWES,  FBANIu  D.  Sc,  London, 

Scniur  Scicuri-Ma.ttcr  at  tlie  ITif/h  Srhool,  Xciccfisllr-under-L;/nie,  etc. 

An  Elementary  Treatise  on  Practical  Chemistry  and  Qualitative 
Inorganic  Analysis.  Specially  adai)ted  for  use  in  the  Laboratories  of  Schools  and 
Colleges  antl  by  F.eginnei's.  Second  American  from  the  tliinl  and  revised  English  eilition. 
In  one  very  hand.some  royal  12mo.  volume  of  372  jiagcs,  with  47  illustrations.  Cloth,  !^2.50. 
Thechiefobjcctof  the  authorof  the  present  work  renders  it  unintelligible  to  the  primary  student 
was  to  furnish  one  wliieh  was  sutfici<>ntly  elemcn-  unless  supplemented  liy  copious  verbal  explana- 
tary  in  the  description  of  apparatuses,  chemicals,  tions  from  the  teacher.'  The  Elcnir.niani  Trratise 
modes  of  experimentation,  etc.,  so  as  to  "rerluco  of  Dr.  Clowes,  examined  with  reference  to  the 
tea  minimum  the  amount  of  a«sistance  required  above  claims,  is  found  to  be  a  great  improvement 
from  a  teacher."  It  is  a  generally  recognized  fact  |  on  other  elementary  works.  A  student  who  care- 
that  one  of  the  most  serious  hindrances  to  the  \  fully  reads  this  text  will  scarcely  need  the  a«sist- 
utility  of  many  of  the  smaller  text-books  is  the  too  ;  ance  of  a  tutor  in  following  out  any  of  the  ex- 
great  conciseness  of  the  language  employed,  which  I  perimenta  described. —  Va.  Mel.  MontUlif,  Ap.,l8Sl. 

BALFF,  CIIABLFS  M,,  M.  L>,,  F.  B.  C.  P., 

Assintant  Phipician  at  the  London  Hospital. 

Clinical  Chemisti'y.  In  one  pocket-size  12mo.  vohmie  of  .'314  pages,  with  IG 
illustrations.     Limp  cloth,  red  edges,  §1.50.     See  Students'  Series  of  Manual.",  page  5. 

CLASSEN,  ALEXAJmEB, 

Profrssor  in  the  Ro>jal  Poli/tcchnic  School,  Aix-la-Chapellc. 

Elementary  Quantitative  Analysis.  Translated,  with  notes  and  addition.^,  by 
Edgar  F.  Smith,  Ph.  D.,  Assistant  Profes-sor  of  Chemistry  in  the  Towne  Scientific  School, 
University  of  Pennsylvania.  In  one  handsome  royal  12mo.  volume  of  324  pages,  with  36 
illustrations.     Cloth,"  S2.00. 

It  is  probably  the  best  manual  of  an  elementary  '  and  then  advancing  to  the  analysis  of  minerals  and 
nature  extant,  insomuch  as  its  methods  are  the  such  products  as  are  met  with  in  applied  chemis- 
best.  It  teaches  by  examples,  commencing  with  j  try.  It  is  an  indispensable  book  for  students  in 
single    determinations,    followed  by  separations,  I  chemistry. — Boston  Journal  of  Chenmtry,  Oct.  1878. 


GBEENE,  WLLLIA3I  H,,  M,  D., 

Demonstrator  of  Chemistry  in  the  McHcal  Department  of  the  TJnivcrsitu  of  Pennsylvania. 
A  Manual  of  Medical  Chemistry.  For  the  use  of  Students.  Eased  upon  Bow- 
man's Medical  Chemistiy.  In  one  12mo.  volume  of  310  pages,  with  74  illus.  Cloth,  §1.75. 
It  is  a  concise  manual  of  three  hundred  pages,  the  recognition  of  compounds  due  to  pathological 
giving  an  excellent  summary  of  the  best  methods  ,  conditions.  The  detection  of  poisons  is  treated 
of  analyzing  the  liquids  and  solids  of  the  body,  both  I  with  sufficient  fulness  for  the  purpose  of  thestu- 
forthe  estimation  of  their  normal  constituents  and  ]  dent  or  practitioner. — Boston  Jl.  of  Cliem.,3wne,  '80. 


A     MANUAL    OF     QUALITATIVE    ANALYSIS.  I  London  edition.     In  one  roy;in2mo.  volume,  with 
By  Robert  riiiHoway.  F.  ('.  S.     From   the   sixth  |  illustrations.    Prfparini/. 


Henry  C.  Lea's  Son  &  Co.'s  Publications — Pliarm.,  Mat.  Med.    11 
JPAMMISH,  Ely  W AMD, 

Late  Professor  of  the  Theory  and  Practice  of  Pharmacy  in  the  Philadelphia  College  of  Pharmacy. 
A  Treatise  on  Pharmacy :  designed  as  a  Text-book  for  the  Student,  and  as  a 
Guide  for  the  Physician  and  Pharmaceutist.  With  many  Formulte  and  Prescriptions. 
Fifth  edition,  thoroughly  revised,  by  Thomas  S.  Wiegand,  Ph.  G.  In  one  handsome 
octavo  volume  of  about  1100  pages,  with  about  300  illustrations.  Cloth,  $o;  leather,  ^6. 
Just  ready. 

From  the  Preface  to  the  "Fifth  Edition. 
A  new  edition  of  Mr.  Parrish's  standard  work  lias  been  rendered  an  imperative  necessity, 
not  only  by  the  late  revision  of  the  U.  S.  Pharnuicfipceia,  but  also  by  the  great  advance  in 
chemical  and  pharmaceutical  science  within  the  last  decade.  The  changes  tlius  required 
have  rendered  the  task  of  the  editor  by  no  means  light,  and  have  considerably  increased 
the  size  of  the  vohime,  in  spite  of  earnest  efforts  at  condensation  and  tlie  omission  of  all 
obsolete  matter.  The  new  preparations  of  the  Pharmacoijoeia  have  been  introduced,  to- 
gether with  its  tests  for  chemical  and  officinal  compounds,  and  its  system  of  parts  by  weight 
in  place  of  definite  c|uantities.  The  entire  chemical  section  has  been  rearranged  in  con- 
formity with  the  present  views  of  that  science,  and  the  subject  of  testing,  both  qualitative 
and  quantitative,  has  been  rendered  as  complete  as  the  scope  of  the  work  would  permit  and 
the  wants  of  students  are  likely  to  require.  All  general  pharmaceutical  and  chemical  pro- 
cesses have  been  arranged  in  a  separate  part,  thus  facilitating  reference  and  avoiding 
repitition,  while  special  apparatus  for  particular  classes  of  preparations  has  been  placed 
under  those  classes.  The  syllabi,  which  proved  so  valuable  a  feature  of  previous  editions, 
and  on  which  Professor  Maiscli  bestowed  so  much  care,  have  been  retained ;  many  of  them 
have  been  rewritten  and  new  ones  introduced.  All  new  remedies  of  interest  have  been 
added,  and  in  the  chapter  on  elixirs  some  new  formulie  of  nuich  popularity  have  been 
given.  The  editor  need  only  add  that  he  has  spared  no  labor  or  care  in  the  hope  of  ren- 
dering the  work  as  acceptable  as  it  has  hitherto  been  to  the  student  and  the  pharmaceutist. 


HBR3IANW,  Ur,  X., 

Professor  of  Physiology  in  the  University  of  Zurich. 
Experimental  Pharmacology.  A  Handbook  of  Methods  for  Determining  the 
Physiological  Actions  of  Drugs.  Translated,  with  the  Author's  permission,  and  with 
extensive  additions,  by  Egbert  Meade  Smith,  M.  D.,  Demonstrator  of  Physiology  in  the 
University  of  Pennsylvania.  In  one  handsome  12mo.  volume  of  199  pages,  with  32 
illustratioiLS.     Cloth,  $1.50.     Just  ready. 


The  selection  of  animals  and  their  management, 
the  paths  of  elimination  and  changes  of  poisons 
in  the  body,  the  explanation  of  the  symptoms  pro- 
duced by  poisons,  alterations  in  tissue,  in  the  re- 
productive function  and  in  temperature,  action  on 
muscles  and  in  nerves,  anatomical  and  chemical 
changes  produced  by  poisons,  all  are  successively 
passed  iu  review  in  a  practical  instructive  fashion, 
which  speaks  well  for  both  the  author  and  the 
translator.  The  book  is  deserving  of  an  enco- 
mium as  a  correct  exponent  of  the  spirit  and 
tendencies  of  modern  pharmacological  research. 
After  closely  perusing  the  pages,  all  laden  to  over- 
flowing witii  the  richest  facts  of  physiological  in- 
vestigation, and  after  following  the  astounding 
progress  of  toxic  pharmacology  as  revealed  by  the 
author,  we  feel  that  we  are  fast  approaching  the 
realization  of  that  Utopian  dream  in  which   we 


behold  experimental  and  clinical  experience 
firml.y  and  inseparably  united.  It  is  a  reliable, 
concise  and  practical  vade  7necum  for  the  time- 
pressed  worker  in  the  laboratory. — JVew  Orleans 
Medical  and  Surgical  Journal,  Blay,  1883. 

This  manual  is  for  the  purpose  of  instructing 
those  who  are  engaged  in  the  study  of  the  physio- 
logical actions  of  drugs — the  modus  operandi  of 
proceeding.  It  teaches  what  instruments  are  nec- 
essary, and  how  to  make  use  of  them.  It  is  just 
the  work  for  one  engaged  in  original  research, 
and  will  be  found  very  valuable  to  all  physicians, 
for  there  is  in  it  a  large  amount  of  physiological 
information  that  is  not  to  be  found  in  ordinary 
works  on  physiology.  The  translator  has  added 
very  considerably  to  the  work.  The  little  work  is 
worthy  of  the  study  of  all  students  of  physiology. 
— Cincinnati  Medical  News,  March,  1883. 


MAISCH,  JOHW3I.,  I*hm\  J>., 

Professor  of  Materia  Medica  and  Botany  in  the  Philadelphia  College  of  Pharmacy. 

A  Manual  of  Organic  Materia  Medica;  Being  a  Guide  to  Materia  Medica  of 
the  Vegetable  and  Animal  Kingdoms.  For  the  use  of  Students,  Druggists,  Pharmacists 
and  Physicians.  New  edition.  In  one  Juindsome  royal  12mo.  volume.  Preparing. 
A  few  notices  of  the  previous  edition  are  appended. 

A  book  evidently  written  for  a  purpose,  and  not  j  The  above  manual,  by  a  well-known  authority  in 
simply  for  the  purpose  of  writing  a  book.  It  is  {  this  department  and  one  of  tlie  authors  of  the 
comprehensive,  inasmuch  as  it  refers  to  all,  or  \  National  Dispensatory, is  a,v!o\:^foYwh\chst\iA&a.ta 
nearly  all,  that  is  of  essential  value  in  organic  ma-  i  of  pharmacy  should  be  grateful.  The  subject  is 
teria  medica,  clear  and  simple  in  its  style,  concise,  one  in  which  the  beginner  needs  the  guidance  of 
since  it  would  be  difficult  to  find  in  it  a  superfluous  '  a  good  classification  in  order  to  avoid  the  bewil- 
word,  and  yet  sufficiently  explicit  to  satisfy  the  '  derment  which  follows  the  attempt  to  grasp  a  sub- 
most  critical.  The  text  is  freely  illustrated  with  ject  having  so  many  details.  This  condition  the 
woodcuts,  which  cannot  fail  to  be  valuable  in  famil-  ,  book  fulfils,  the  classification  adopted  being  a  sim- 
larizing  students  with  the  physical,  microscopic  !  pie  and  practical  one;  the  notice  of  each  drug  is 
and  macroscopic  appearance  of  drugs. — Chicago  brief  and  clear,  non-essentials  being  omitted. — 
Medical  Journal  and  Examiner,  Aug.  1882.  '     I  Boston  Med.  and  Surg.  Journal,  Jan.  19,  1882. 

GRIFFITH,  ROBERT  EGLESFIELD,  M.  D. 

A  Universal  rormulary,  containing  the  Methods  of  Preparing  and  Adminis- 
tering Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaceut- 
ists. Third  edition,  thoroughly  revised,  with  numerous  additions,  by  John  M.  Maisch, 
Phar.  D.,  Professor  of  Materia  Medica  and  Botany  in  the  Philadel phia  College  of  Pharmacy. 
In  one  octavo  volimie  of  775  pages,  with  38  illiistnitious.     (  Ir^th,  $4.50;  le;\ther,  S5.50. 
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STILLE,  A.,  M.  I>.,  LL.  JD.,  <£•  JI^LTSCH,  J.  31.,  JPhat-.J)., 

Professor  of  the  Theory  and  Practice  of  Prof  of  Mat.  Med.  and  Botami  in  Phila. 

Medicine  and  of  Clinical  Medicine  in  the  College  of  Pharmnci/,Sec\i/to  the  Ameri- 

University  of  Pennsylvania.  can  Pharmaceutical  Association. 

The  National  Dispensatory :  Containing  the  Natural  History,  Chemistry,  Phar- 
macy, Actions  and  Uses  of  Medicines,  incUiding  those  recognized  in  the  Pharmacopceias  of 
the  Lnited  States,  Great  Britain  and  Germany,  Avith  numerous  references  to  the  French 
Codex.  Third  edition,  thoroughly  revised  and  greatly  enlarged.  In  one  magniticent 
imperial  octavo  volume  of  about  1600  pages,  with  several  liundred  fine  engravings.  In 
press. 

The  publishers  have  much  pleasure  in  announcing  to  the  Medical  and  Pharmaceutical 
Professions  that  a  new  edition  of  tliis  important  work  is  in  press,  and  that  it  will  appear 
in  the  shortest  time  consistent  with  the  care  requisite  for  printing  a  work  of  innnense 
detail,  where  absolute  accuracy  is  of  such  supreme  importance.  Besides  its  revision  on 
the  basis  of  the  U.  S.  Pharmacopo?ia  of  1880,  it  will  include  all  the  advances  made  in  its 
department  during  the  period  elapsed  since  the  preparation  of  that  work.  To  this  end  all 
recent  medical  and  pharmaceutical  literature,  lioth  domestic  and  foreign,  has  been  thor- 
oughly sifted,  and  everytliing  tliat  is  new  and  important  has  been  introduced,  together 
with  the  results  of  original  investigations.  To  accord  witli  the  new  Pharmacopana  tlie 
officinal  formulre  are  given  in  parts  by  weight,  l>ut  in  every  instance,  for  tlie  sake  of  con- 
venience, the  same  proportions  are  also  expressed  in  ordinary  weights  and  measures.  The 
Therapeutical  Index  lias  been  enlarged  so  that  it  contains  about  8000  references,  arranged 
under  an  alpliabetical  list  of  diseases,  thus  placing  at  tlie  dispos;il  of  tlie  practitioner,  in  tlie 
most  convenient  manner,  the  vast  stores  of  therapeutical  knowledge  constantly  needed  in 
his  daily  practice.  The  work  may  therefore  be  justly  regarded  as  a  complete  Encyclo- 
psetlia  of  Materia  Medica  and  Therapeutics,  including  1883. 

The  exhaustion  of  two  very  large  editions  of  The  Natioxai-  Dispensatory  since 
1879  is  the  most  conclusive  testimony  as  to  tlie  necessity  which  demanded  its  preparation 
and  to  the  admirable  manner  in  which  that  duty  lias  Ijecn  performed.  In  this  revision 
the  authors  have  sought  to  add  to  its  usefulness  by  including  everytliing  properly  coming 
within  its  scope  which  can  be  of  use  to  the  pliysician  or  piiarmacist  and  at  tlie  same  time 
by  the  utmost  conciseness  and  by  tlie  omission  of  all  obsolete  matter  to  prevent  undue 
increase  in  the  size  of  the  volume.  No  care  will  be  spared  by  the  publishers  to  render 
its  typograpliic-al  execution  worthy  of  its  wide  reputation  and  universal  use  as  the 
standard  authority. 

A  notice  of  the  previous  edition  is  appended. 

The  author."?  have  embraced  the  opportunity  |  must  admit  fiiat  the  authors  have  labored  faith- 
offered  for  a  thorough  revi.tion  of  tlie  wnole  \vorl<,  fully  and  with  puccefs  in  maintaining  the  high 
striving  to  include  within  it  all  that  might  have  character  of  their  work  as  a  compendium  meeting 
been  omitted  in  the  former  edition, andalTthat  has  the  requirement!*  of  the  day,  to  which  one  can 
newly  appeared  of  sufficient  importance  during  safely  turn  in  oucst  of  the  latest  information  con- 
the  time  of  its  collaboration  and  the  short  inter-  |  cerning  everytliing  worthy  of  notice  in  connection 
val  elapsed  since  the  previous  publication.  .After  i  with  Pharmacv.Materia  Medicaand  Therapeutics, 
having  gone  carefully  through   the   volume,  we     — Am.  Jour,  of  Pharmacy, 'Sov.lSIO. 


J)  UJAliDIX-BEA  VMETZ, 

M._»,>.,  r  'f  tlif  Arn,h  m'l  '.''  M-'hrinr,  Plni^irian  to  the  II6pi1nl  St.  Ani'iinc,  Pnri.-: 

Dictionary  of  Therapeutics,  Materia  Medica,  Pharmacology,  Tox- 
icology and  Mineral  Waters.     Translated  with  notes  and  additions.     Preparing. 

BMlXTOJr,  T.  LAUDER,  M,  X)., 

Lecturer  on  Materia  Medica  and  Therapeutics  at  St.  liartholomew's  Hospital,  etc. 

A  Manual  of  Materia  Medica  and  Therapeutics,  including  the  Pliarmacy, 
the  Physiological  Action  and  tlie  Therapeutical  Uses  of  Drugs.  In  one  handsome  octavo 
volume.     In  pre-<^. 

BRUCE,  J,   3IITCHELL,  M.  D.,  F.  R.  C.  P. 

Materia  Medica  and  Therapeutics.    In  active  preparation  for  early  publication. 

See  Sttifhrnt-i^  S>:ri':.i  of  Jlirnuol.--,  page  5. 


STEELE,  ALFRED,  M.  J>.,  LL,  B., 

Professor  of  Theory  and  Practice  of  Med.  and  of  Clinical  Med.  in  the  Univ.  of  Penna. 

Therapeutics  and  Materia  Medica.  A  Systematic  Treatise  on  the  Action  and 
Uses  of  Medicinal  Agents,  including  their  Description  and  History.  Fourth  edition, 
revised  and  enlarged.  In  two  large  and  handsome  octavo  volumes,  containing  1936  images. 
Qoth,  $10.00  ;  leather,  $12.00 ;  very  handsome  half  Eussia,  raised  bands,  $13.00. 

The  rdpid  exhaustion  of  three  editions  and  the  multitude  of  its  citations  and  the  fulness  of  its 
universal  favor  with  which  the  work  has  been  re-  research  into  clinical  histories,  and  we  must  assigD 
ceived  by  the  medical  profession  are  sufficient  it  a  place  in  the  physician's  library;  not,  indeed, 
proof  of  its  excellence  as  a  repertory  of  practical  !  asfully  representingthepresentstateofknowledge 
and  useful  information  for  the  physician.  The  ;  in  pharmacodynamics,  but  as  by  far  the  most  com- 
edition  before  us  fully  sustains  this  verdict.^—  plete  treatise  upon  the  clinical  and  practical  side 
American   Journal  of  Pharmacy,  Feh.lSlo.  of  the  question. — Boston  Medical  and  Surfjical  Jour- 

We  can  hardh-  admit  that  it  lias  a  rival  in  the     //a/,  Xov.  5, 1ST4. 
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FABQUSAMSOJS^,  ROBERT,  M.  D., 

Lecturer  on  Materia  Medica  at  St.  Marifs  Hospital  Medical  School. 

A  Guide  to  Therapeutics  and  Materia  Medica.  Third  American  edition, 
specially  revised  by  the  Author.  Enlarged  and  adapted  to  the  U.  S.  Pharmacopo?ia  by 
FRAi^^K  Woodbury,  M.  D.  In  one  very  handsome  12mo.  volume  of  524  pages.  Cloth, 
$2.25.     Just  ready. 


Dr.  Farquharson's  Therapeutics  is  constructed 
upon  a  plan  which  brings  before  the  reader  all  the 
essential  points  with  reference  to  the  properties  of 
drugs.  It  impresses  these  upon  him  in  such  away 
as  to  enable  him  to  take  a  clear  view  of  the  actions 
of  medicines  and  the  disordered  conditions  in 
which  they  must  prove  useful.  The  double-col- 
umned pages — one  side  containing  the  recognized 
physiological  action  of  the  medicine,  and  the  other 
the  disease  in  which  observers  (who  are  nearly  al- 
ways mentioned)  have  obtained  from  it  good  re- 
sults— make  a  very  good  arrangement.  The  early 
chapter  containing  rules  for  prescribing  is  excel- 
lent. We  have  much  pleasure  in  once  more  draw- 
ing attention  to  this  valuable  and  well-digested 


book,  and  predict  for  it  a  continued  successful  ca- 
reer.— Canada  Med.  and  Sure/.  Journal,  Dec.  1882.  > 
This  is  the  best  student's  materia  medica  that 
we  have  ever  seen.  The  pages  are  double-col- 
umned, one  column  being  for  the  physiological 
action,  the  other  for  the  therapeutic  use;  in  this 
way  the  student  can  study  the  two  together.  It  also 
contains  a  list  of  poisons  and  their'chemica!  and 
physiological  antidotes,  and  a  veiy  complete  table 
of  the  metric  weigiits  and  their  equivalents. 
Though  we  can  recommend  it  so  highly  to  stu- 
dents, it  would  be  a  very  useful  addition  to  the 
practitioner's  library.  There  are  two  indexes,  one 
of  therapeutic  agents,  the  other  of  diseases. —  Vir- 
ginia Medical  Monthly,  Blarch,  1883. 


GREBX,  T.  HENRY,  M.  D., 

Lecturer  on  Pathologtj  and  Morhid  Anatomy  at  Charing-Cross  Hospital  Medical  School,  etc. 
Pathology  and  Morbid  Anatomy.     Fifth  American  from  the  sixth  enlarged 
and  revised  English  edition.     In  one  very  handsome  octavo  volume  of  about  350  pages, 
with  about  150  fine  engravings.     Preparing. 


COATS,  JOSEPH,  31.  D.,  F. 

Pathologist  to  the  Glasgow  Western  Lnfirmary. 

A  Treatise  on  Pathology.    In  one 
with  339  beautiful  illustrations.     Cloth,  §5.50 

The  work  before  us  treats  the  subject  of  Path- 
ology more  extensively  than  it  is  usually  treated  j 
in  similar  works.     Medical  students  as   well   as  ' 
physicians,  who  desire  a  work  for  study  or  refer- 
ence, that  treats  the  subjects  in  the  various  de- 
partments in  a  very  thorough  manner,  but  without 
prolixitv,  will  certainly  give  this  one  the  prefer-  I 
enee  to  any  with  which  we  are  acquainted.   It  sets  i 
forth  the  most  recent  discoveries,  exhibits,  in  an  I 
interesting  manner,   the  changes  from  a  normal  1 


F.  F.  S., 


very  handsome  octavo  volume  of  829  pages, 
;  leather,  §6.50.  Just  ready. 
condition  eftected  in  structures  bj'  disease,  and 
points  out  the  characteristics  of  various  morbid 
agencies,  so  that  they  can  be  easily  recognized.  But, 
not  limited  to  morbid  anatomy.it  explains  fully  how 
the  functions  of  organs  are  disturbed  by  abnormal 
conditions.  There  is  nothing  belonging  to  its  de- 
partment of  medicine  that  is  not  as  fully  elucidated 
as  our  present  knowledge  will  admit. — Cincinnati 
Medical  News,  Oct.  1883.  " 


CORNIL,  v., 


and 


RAJWIER,  L., 


Prof,  in  the  Faculty  of  died,  of  Paris.  Prof,  in  the  College  of  France. 

A  Manual  of  Pathological  Histology.  Translated,  with  notes  and  additions, 
by  E.  O.  Shakespeare,  M.  D.,  Pathologist  and  Ophthalmic  Surgeon  to  Philadelphia 
Hospital,  and  by  J.  Henry  C.  Simes,  M.  D.,  Demonstrator  of  Pathological  Histology  in 
the  University  of  Pennsylvania.  In  one  very  handsome  octavo  volume  of  800  pages,  Tvith 
360  illustrations.    Cloth,  §5.50  ;  leather,  §6.50  ;  half  Eussia,  raised  bands,  §7. 

embraced  within  its  pages  is  essentially  practical. 
Normal  tissues  are  discussed,  and  after  their  thor- 
ough demonstration  we  are  able  to  compare  any 


We  have  no  hesitation  in  cordially  recommend- 
ing the  translation  of  Cornil  and  Eanvier's  "  Patho- 
logical Histology"  as  the  best  work  of  the  kind  in 
any  language,  and  as  giving  to  its  readers  a  trust- 
worthy gtiide  in  obtaining  a  broad  and  solid  basis 
for  the  appreciation  of  the  practical  bearings  of 
pathological  anatomy. — American  Journal  of  the 
Medical  Sciences,  April,  1880. 

One  of  the  most  complete  volumes  on  patholog- 
ical histology  we  have  ever  seen.  The  plan  of  study 


pathological  ch.ange  which  has  occurred  in  them. 
Thus  side  b\'  side  physiological  and  pathological 
anatomj-  go  hand  in  h.<ind,''atfording  that  best  of 
all  processes  in  demonstrations,  comparison.  The 
admirable  arrangement  of  the  work  atfords  facility 
in  the  study  of  any  part  of  the  human  economy'. — 
New  Orleans  Medical  and  Siwgical  Journal,  .Iune,lSS*2. 


KLEIN,  E.,  31.  D.,  F.  R.  S., 

Joint  Lecturer  on  General  Anatomy  and  Physiology  in  the  Medical  School  of  St.  Bartholomew's  Hos- 
pital, London. 
Elements  of  Histology.    In  one  handsome  pocket  size  12mo.  volume  of  360  pages, 

with  181  illustrations.     Limp  cioth,  red  edges,  §1.50.     Just  ready.     (See  Students'  Series  of 

Manuals,  page  5.) 


It  is  simply  excellent:  short,  clear,  intelligible, 
well  illustrated,  written  by  an  acknowledged  mas- 
ter, it  leaves  nothing  to  be  desired,  and  is  yet  so 
small  that  it  can  be  slipped  into  the  pocket. —  Tlie 
London  Lancet. 

This  little  volume,  origiualljMUtended  by  its  able 
author  as  a  manual  for  medical  students,  contains 
much  valuable  information,  systematically  ar- 
ranged, that  will  be  acceptable  to  the    general 


practitioner.  It  gives  a  graphic  and  lucid  descrip- 
tion of  every  tissue  and  organ  in  the  human  bodj-, 
and,  while  "small  in  size.  It  is  full  to  overflowing 
with  important  facts  in  regard  to  these  multiform 
and  complex  structures.  "We  know  of  no  book  of 
its  size  that  will  prove  of  greater  value  to  medical 
students  and  practitioners  of  3Iediciue. —  The 
Southern  Practitioner.  Nov.  1883. 


SCHAFER'S  PRACTICAL  HISTOLOGY.  Being 
an  Introduction  to  the  Use  of  the  Microscope. 
In  one  handsome  royal  12mo.  volume  of  308 
pages,  with  -10  illustrations. 

GLUGE'S  ATLAS  OF  PATHOLOGICAL  HISTOL- 
OGY.   Translated,  with  notes  and  additions,  bv 


Joseph  Leidv,  ;m.  D.  In  one  volume,  very  large 
imperial  quarto,  with  32(J  copper-plate  figures, 
plain  and  colored,  and  descriptive  letter-pr"-«. 
Cloth.  $i.no. 
HORNER'S  SPECIAL  .ANATOMY  AN1>  !ilS- 
TOLOGY.    See  page  ^. 
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FLIWT,  AUSTIN,  31.  D., 

Prof,  of  the  Principles  ami  Practice  of  Mdl.  awl  cf  Cliti.  Med.  in  Bcfhvuc  Hospital  Medical  College,  IS'.  Y. 

A  Treatise  on  the  Principles  and  Practice  of  Medicine.  Designed  for 
the  use  of  Students  and  Practiiionei-s  of  Medicine.  AVith  ;\n  Appendix  on  tlie  Researdiee 
of  Koch,  and  their  bearing  on  the  Etiology,  Pathok\gy,  Diagnosis  and  Treatment  of 
Phthisis.  Fifth  edition,  entirely  rewritten  and  much  improved.  In  one  large  and 
closely-printed  octavo  volume  of  1150  pages.  Cloth,  $5.50;  leather,  $6.50;  very  hand- 
some half  Russia,  raised  bands,  $7.  Jiittt  ready. 
We  cannot  conclude  this  notice  without  express-    not  merely  a  new  edition.   In  makinj:  these  ahera- 


^  our  admiration  for  this  volume,  which  is  cer- 
tainly one  of  the  standard  text-books  on  medicine : 
and  we  may  safely  affirm  that,  taken  altogether,  it 
exhibits  a' fuller  and  wider  acquaintance  with  re- 
cent pathological  inquiry  than  any  similar  work 
with  which  we  are  acquainted,  whilst  at  the  same 
time  it  shows  it-s  author  to  be  possessed  of  the  rare 
faculties  of  clear  exposition,  thoughtful  discrimi- 
nation and  sound  juagment. — London  Lancet,  Julv 
23,  1881. 

In  a  word,  we  do  not  know  of  any  similar  work 
which  is  at  once  so  elaborate  and  so  concise,  so  full 
and  yet  so  accurate,  or  which  in  every  part  leaves 
upon  the  mind  the  impression  of  its  being  the  pro- 
duct of  an  author  richly  stored  with  the  fruits  of 
clinical  observation,  and  ana<lept  in  the  art  of  con- 
veying them  clearly  and  attractively  to  others. — 
Annrican  Journal  of  Medical  Sciences,  April,  1S81. 


tions,  Flint  openly  confesses  that  he  has  not  been 
too  careful  to  maintain  a  character  for  consistency, 
but  has  endeavored  to  give  his  reader  his  more 
matured,  and,  as  he  believes,  more  truthful  views, 
careless  of  any  discrepancy  between  them  ana 
those  he  formerly  advanced".  Flint  is  right;  only 
in  this  wav  could  he  produce  a  work  worthy  of  be- 
ing looked  upon  a«  a  standard. — Edinbm-gh  Medical 
Journal,  June,  1S82. 

This  work  is  so  widely  known  and  accepted  as 
the  best  American  text-book  of  the  practice  of 
medicine  that  it  would  seem  hardly  worth  while  to 
give  this,  the  fifth  edition,  anything  more  than  a 
passing  notice.  But  even  the  most  cursory  exami- 
nation shows  that  it  is,  practically,  much  more 
than  a  revised  edition:  it  is,  in  fact,  rather  a  new 
work  throughout.  This  treatise  will  undoubtedly 
continue  to  hold  the  first  place  in  tlio  estimation 


Flint's  Treatise  is  the  work  of  an  accomplished  of  American  physicians  and  students.    No  one  of 

hospital  physician,  and  is  remarkable  for  its  mas-  our  medical  writers  approaches  Professor  Flint  in 

tcrly  descriptions  of  disca<<e.    It  is  a  work  on  clin-  clearness  of  diction,  breadth  of  view,  and,  what  we 

ical   medicine    embodying    the  experience  of   a  regard  of  transcendent  importance,  rational  esti- 

lifetime.    It  has  been  carefully  brought  up  to  the  mate  of  the  value  of  remedial  agents.     It  is  thor- 

prcsent  day,  and  the  additions  and  alterations  have  oughly  /»-<7<-^ro/,  therefore  pre-emiurntly  tlie  book 

oeen  so  great  that  it  is  virtually  a  new  work,  and  for  Arnerican  readers. — if/.  Aoin*- CV/«.  AVr.,  Mar. '81. 

JTAnTSHOllXE.  HEJSrJiY,  3l7 JD^, 

Lattlii  Professor  of  Ifi/ciienr  in  the  (hiirersili/  of  Penn.ii/lranio. 


Essentials  of  the  Principles  and 

for  Students  ami  Practitioners.  Fifth  edition, 
hamlsnme  roval  I'imo.  volinne  of  Gtj'.t  images, 
bound,  $;).00." 

The  author  of  this  Ijook  .seems  to  have  .spared  no 
pains  to  bring  it  up  to  the  modern  standpoint,  for 
as  we  turn  over  its  pages  we  finii  many  subjects 
introduced  which  have  only  lately  been  brought 
^ief'>re  tlie  pri'l'i'ssion.  Ortainly  amongst  bonks  of 
its  class  it  deserves  and  has  ob'iuined  a  good  posi- 
tion. t>n  the  whole  it  is  a  can'ful  and  conscien- 
tious piece  of  work,  nnil  may  be  commended. —  ' 
London  Lancet,  June  JJ,  18,S_'.  '  ' 

Within  the  compass  of  fiOO  pages  it  treats  of  the 
history  of  medicnie,  general  jmthology,  general 
symptomatology,  and  physical  diagnosis  (including 
laryngoscope,  ophthalmoscope,  etc.),  general  ther- 
apeutics, nosology, and  special  pathology  and  prac- 
tice. With  such'  a  wide  range,  condensation  is,  of 
cour.se.a  necessity;  but  tlie  author  ha-s  endeavored  | 
to  make  up  fortius  by  copious  references  to  original  ; 


Practice  of  Medicine.  .V  Handbook 
thorouglilv  revised  :ind  lewritton.  In  one 
witli   141  ilhistnitions.      (loth,  $'2.75;  half 

papers,  etc.  We  cannot  but  admit  that  there  is  a 
wonderful  amount  of  information  contained  in  this 
work,  and  that  it  is  one  of  the  best  of  its  kind  that 
we  have  seen. — Olosrioir  Mediral  Jmirtinl,  fiow  1882. 
An  indispensable  book.  No  work  ever  exhibiled 
a  Ijetter  average  of  actual  practical  treatment  than 
this  one;  and  probably  not  one  writer  in  our  day 
had  a  better  opportunity  than  Dr.  Ilartshorne  for 
condensing  all  Ihe  views  of  eiiiim-nt  prai'titioners 
into  a  I'Jmo.  The  numerous  illustnitions  will  be 
very  useful  to  students  especially.  These  essen- 
tials, as  the  natne  suggests,  are  not  intended  to 
supersede  the  tc.xt-books  of  Flint  anil  Hnrtholow, 
but  they  are  the  mo.st  valuable  in  affording  the 
means  to  see  at  a  glance  the  whole  literature  of  any 
disease,  and  the  most  valuable  treatment. — Chicago 
Medical  Journal  and  Examiner,  April,  1882. 


WOODBTJBY,  FBANK,  31.  ID., 

Phiisician  to  the  German  Hospital,  Philadelphia;  late  Chief  Assistant  to  the  Medical  Clinicin  Jeffer- 
son 0,"cgc  Hospital,  etr. 

A  Handbook  of  the  Principles  and  Practice  of  Medicine.  For  the  use 
of  Stuilents  and  Practitioners.    In  one  royal  l"2mo.  volume,  with  illustrations.    In  prc.^s. 

BBISTOWE.  JOHN  SYEB,  31.  D.,  jP.  B.  C.  P., 

Phiisician  and  Joint  Lertiirer  on  Medicine  al  St.  Thomas'  Hospital. 

A  Treatise  on  the  Practice  of  Medicine.  iSecond  American  edition,  revised 
by  the  Autlior.  Edited,  witii  additions,  l)y  Jame.<  II.  IlrrcHix.'-ox,  M.D.,  jdiysician  to  the 
Pennsylvania  Hospital.  In  one  handsome  octavo  volinne  of  1085  pages,  with  illii.strations. 
doth,  $5.00;  leather,  $6.00;  verj'  handsome  half  Rus.sia,  raised  bands,  $6.50. 

The  second  edition  of  this  excellent  work,  like  faithfully  given  pathology  of  abnormal  processes, 
the  first,  has  received  the  benefit  of  Dr.  Hutchin-  liave  seldom  been  surpa.sscd.  Hoemhi-aces  many 
son's  annotations,  by  which  the  phases  of  disease  diseases  not  usually  considered  to  belong  to  theory 
which  are  peculiar  to  this  country  are  indicated,  and  practice,as  skin  diseases,  syphilis  and  insanity, 
and  thus  a  treatise  which  was  intended  for  British  Imtthevwill  not  be  objectcdto  by  readers,  as  he  has 
practitioners  and  students  is  made  more  practically  studied  them  conscientiously  and  drawn  from  the 
useful  on  tliis  side  of  the  water.  We  see  no  reason  ,  life. — M&Jical  and  Surgical  lieportcr,  Dec.  20,  1879. 
to  modify  the  high  opinion  previously  expressed 

with  regard  to  Dr.  Bristowe's  work,  except  by  add-  The  reader  will  find  cverv  conceivable  subject 
ing  our  appreciation  of  the  careful  labors  of  the  j  connected  with  the  practice  of  medicine  ably  pre- 
author  in  following  the  latest  growth  of  medical  I  sented,  in  a  stvle  at  once  clear,  interesting  and 
science. — Boston  Medical  and  Surgical  Journal,  Feb.  !  concise.  The  additions  made  by  Dr.  Hutchinson 
'■'S"-  I  are  appropriate  and  practical,  and  greatly  add  to 

His  accuracy  in  the  portraiture  of  disease,  his    its  usefulness  to  American  readers. — Buffalo  Med- 
care  in  stating  subtle  points  of  diagnosis,  and  the  '  ical  and  Surgical  Journal,  March,  1880. 
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REYNOLDS,  J,  MTISSELL,  M.  D,, 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College,  London. 

A  System  of  Medicine.     With  notes  and  additions  by  Henry  Hartshorne, 
A.  M.,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Pennsylvania.     In  three  large 
and  handsome  octavo  volumes,  containing  3056  double-columned  pages,  with  317  illustra- 
tions.   Price  per  volume,  cloth,  $5.00 ;  sheep,  $6.00 ;  very  handsome  half  Eussia,  raised  bands, 
$6.50.     Per  set,  cloth,  $15 ;  sheep,  $18 ;  half  Eussia,  $19.50.     Sold  only  by  subscription. 
Volume  I.    Contains  General  Diseases  and  Diseases  of  the  Nervotts  System. 
Volume  II.     Contains  Diseases  of  Eespiratory  and  Circulatory  Systems. 
Volume  III.     Contains  Diseases  of  the  Digestive,  Blood-Glandular,  Urinary,  Ee- 
productive  and  Cutaneous  Systems. 

Eeynolds'  System  of  Medicine,  recently  completed,  has  acquired,  since  the  first  ap- 
pearance of  the  first  volume,  the  Avell-deserved  reputation  of  being  the  work  in  which 
modern  British  medicine  is  presented  in  its  fullest  and  most  practical  form.  This  could 
scarcebe  otherwise  in  view  of  the  fact  that  it  is  the  result  of  the  collaboration  of  the  lead- 
ing minds  of  the  profession,  each  subject  being  treated  by  some  gentleman  who  is  regarded 
as  its  highest  authority — as,  for  instance,  diseases  of  the  bladder  by  Sir  Henry  Thompson, 
malposition  of  the  uterus  by  Graily  Hewitt,  insanity  by  Henry  Maudsley,  consumption  by 
J.  Hughes  Bennet,  diseases  of  the  spine  by  Charles  Bland  Eadciiife,  pericarditis  by  Francis 
Sibson,  alcoholism  by  Francis  E.  Anstie,  renal  aflfections  by  William  Eoberts,  asthma 
by  Hyde  Salter,  cerebral  affections  by  H.  Charlton  Bastian,  gout  and  rheumatism  by  Alfred 
Baring  Garrod,  constitutional  syphilis  by  Jonathan  Hutchinson,  diseases  of  the  stomach  by 
Wilson  Fox,  diseases  of  the  skin  by  Balmanno  Squire,  affections  of  the  larynx  by  Morell 
Mackenzie,  diseases  of  the  rectum  by  Blizard  Curling,  diabetes  by  Lauder  Brunton,  intes- 
tinal diseases  by  John  Syer  Bristowe,  catalepsy  and  somnambulism  by  Thomas  King  Cham- 
bers, apoplexy  by  J.  Hughlings  Jackson,  angina  pectoris  by  Professor  Gairdner,  emphysema  / 
of  the  lungs  by  Sir  William  Jenner,  etc.,  etc.  All  the  leading  schools  in  Great  Britain 
have  contributed  their  best  men,  in  generous  rivahy,  to  build  up  this  monument  of  medical 
science.  That  a  work  conceived  in  such  a  spirit  and  carried  out  under  such  auspices 
should  prove  an  indispensable  treasury  of  facts  and  experience,  suited  to  the  daily  wants  of  the 
practitioner,  was  inevitable ;  and  the  success  Avhich  it  has  enjoyed  in  England,  and  the 
reputation  which  it  has  acquired  on  this  side  of  the  Atlantic,  have  sealed  it  with  the  ap- 
probation of  the  two  pre-eminently  practical  nations. 

Its  large  size  and  high  price  having  kept  it  beyond  the  reach  of  many  practitioners  in 
this  country  who  desire  to  possess  it,  a  demand  has  arisen  for  an  edition  at  a  price  Avliich 
shall  render  it  accessible  to  all.  To  meet  this  demand  the  present  edition  has  been  under- 
taken. The  five  volumes  and  five  thousand  pages  of  the  original  have,  by  the  use  of  a 
smaller  type  and  double  columns,  been  compressed  into  three  volumes  of  over  three 
thousand  pages,  clearly  and  handsomely  printed,  and  offered  at  a  price  which  renders  it 
one  of  the  cheapest  works  ever  presented  to  the  American  profession. 

But  not  only  is  the  American  edition  more  convenient  and  lower  priced  tlian  the  Eng- 
lish ;  it  is  also  better  and  more  complete.  Some  years  having  elapsed  since  tlie  appearance 
of  a  portion  of  the  work,  additions  were  required  to  bring  up  the  subjects  to  the  existing  con- 
dition of  science.  Some  diseases,  also,  which  are  comparatively  unimportant  in  England, 
require  more  elaborate  treatment  to  adapt  the  articles  devoted  to  them  to  the  wants  of  the 
American  physician;  and  there  are  points  on  which  the  received  practice  in  this  country 
differs  from  that  adopted  abroad.  The  supplying  of  these  deficiencies  has  been  undertaken 
by  Henry  Hartshorne,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Pennsyl- 
vania, who  has  endeavored  to  render  the  work  fully  up  to  the  day,  and  as  useful  to  the 
American  physician  as  it  has  proved  to  be  to  his  English  brethren.  The  number  of  illus- 
trations has  also  been  largely  increased,  and  no  effort  spared  to  render  the  tj-pographical 
execution  unexceptionable  in  every  respect. 


There  is  no  medical  worlc  which  we  have  in 
times  past  more  frequently  and  fully  consulted 
when  perplexed  b}^  doubts  as  to  treatment,  or  by 
having  unusual  or  apparently  inexplicable  symp- 
toms presented  to  us.  than  "Reynolds'  System  of 
Medicine."  It  contains  just  that  kind  of  informa- 
tion which  the  V)usy  practitioner  frequently  finds 
himself  in  need  of.  In  order  that  any  deficiencies 
may  be  supplied,  the  publishers  have  committed 
the  preparation  of  the  book  for  the  press  to  Dr. 
Henry  Ilartsliorne,  whose  judicious  notes  distrib- 
uted throughout  the  volume  afford  abundant  evi- 
dence of  the  thoroughness  of  the  revision  to  which 
he  has  subjected  it: — American  Journal  of  the  Med- 
ical Sciences,  Jan.  ISSO. 


Certainly  no  work  with  which  we  are  acquainted 
has  ever  been  given  to  the  English-reading  profes- 
sion which  treats  of  so  many  diseases  in  a  manner 
so  concise  and  thorough,  and  witlial  so  lucid  and 
trustworthy.  In  that  brancii  of  medicine  in  which 
the  rank  and  file  of  tlie  profession  are  mainly  in- 
terested, viz.,  the  pi-actical  part,  tlierapeuties,  Rey- 
nolds, without  intending  any  invidious  comparison, 
stands  pre-eminent.  Tlie  therapeutics  of  the  Eng- 
lish correspon<]  more  closely  than  those  of  any 
other  country  witli  those  of  this  countrj',  and  the 
American  editor  of  Reynolds'  has  brought  this 
branch  up  to  the  most  advanced  American  stand- 
ard.— Michigan  Medical  Keics,  Feb.  15,  1S8U. 


WATSOJS^,  THOMAS,  31.  D., 

Late  Physician  in  Ordinari/  to  the  Queen. 

Lectures  on  the  Principles  and  Practice  of  Physic.  Delivered  at  King's 
College,  London.  A  new  American  from  the  fifth  English  edition,  revised  and  enlarged. 
Edited,  with  additions,  and  190  illustrations,  by  Henry  Hartshorne,  A.  M.,  M.  D.,  late 
Professor  of  Hygiene  in  the  University  of  Pennsylvania.  In  two  large  and  handsome  octavo 
volumes,  containing  1840  pages.     Cloth,  $9.00  ;  leather,  $11.00. 
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FOTHERGILL,  J.  31.,  31.  D.,  Edin.,  M.  B.  C.  jP.,  Zand., 

A.i.<:t.  ri')/s.  to  the  )Vt'.<t  Lond.  lio.'^p.,  Asst.  P/i>/s.  to  the  Citt/  of  Land.  Hosp.,  etc. 

The  Praetitionei''s  Handbook  of  Treatment ;  Or,  The  Principles  of  Thera- 
peutics. Second  edition,  revised  and  enlarged.  In  one  very  handsome  octavo  volume  of  651 
pages.     Cloth,  S-4.00 ;  very  handsome  half  Russia,  raised  bands,  $5.50. 

A  book  whicli  can  give  correctly  and  interest-  |  impress  of  a  master-liaud;  and  while  the  work  is 
ingly,  as  well  as  scientifically,  the  method  of  :  thoroughly  scientific  in  every  particular,  it  presents 
prescribing  and  the  rationale  "of  the  best  thera-  to  the  tlioiightfnl  reader  all  the  charms  and  beaii- 
peutics  in  the  treatment  of  disease,  is  manifestly  !  ties  of  a  well-written  novel.  No  physician  can 
ju.st  the  work  whicli  each  physician  desires.  It  is  ;  well  afford  to  be  without  this  valable  work,  for  its 
not  extravagant  eulogy  to  say  tliat  the  physician  originality  makes  it  fill  a  niche  in  medical  litera- 
will  find  in  this  work  of  Fothergill  the  guide  which  ;  ture  hitherto  vacant. — yashville  Journ.  of  Med.  and 


he  seeks  for  his  therapeutics:  for  not  only  is  the 
treatment  whicli  he  seeks  already  indicated  herein, 
but  the  rationale  of  the  treatment  is  as  clearly  ex- 
plained.— Gaillard's  Med.  Journ.,  Sept.  18S0. 


Surg.,  Oct.  18S0. 

The  junior  members  of  the  profession  will  find 
it  a  work  that  should  not  onlv  be  read  but  care- 
fully studied.  It  will  assist  them  in  the  proper 
selection  and  combination  of  therapeutical  agents 


The  author  merit,s  the  thanks  of  every  well-edu 
ated  physician  for  his  efforts  toward  rationalizinj 
lie  treatment  of  diseases  upon  the  scientific  basif 
of  physiology.    Every  chapt«r,  every  Hue,  has  the  i  fully. — St.  Louis'  Oiurier  of  Medicine,  Nov.  1880, 


cated  physician  for  his  efforts  toward  rationalizing  j  best  adapted    to  each    case    and    condition,  and 
the  treatment  of  diseases  upon  the  scientific  basi.'«  '  enable  them  to  prescribe  intelligently  and  success- 


FLIXT.  AISTIX,  31.  JO. 

Clinical  Medicine.  .V  Systematii'  Treatise  on  the  Diagnosis  and  Treatment  of 
Diseavses.  l>esigne<l  for  Students  and  Practitionei-s  of  Medicine.  In  one  large  and  hand- 
some  octavo    volume   of  709  pages.     Cloth,   $4.5U ;  leather,  $5.50 ;  lialf  Russia,  !?ti.OO. 

It  is  here  that  the  skill  and  learning  of  the  great  of  advanced  medicine  in  this  country  as  that  ol 
clinician  are  displayed.  He  has  given  us  a  store-  the  author  of  two  works  of  great  merit  on  special 
house  of  medical  kiiciwledge,  excellent  for  thestu-  subjects,  and  of  numerous  papers  exhibiting  much 
dent,  convenient  for  the  practitioner,  the  result  of  originality  and  extensive  research. —  The  Dublin 
a  long  life  of  the  most  faithful  clinical  workj  col-     Journal,  Dec.  ISTO. 

lected  by  an  energy  as  vigilant  and  .systematic  a.s  The  great  object  is  to  place  before  the  reader 
untiring,  and  weighed  by  a  judgment  no  le.xs  clear  the  latest  ob.«ervations  and  experience  in  diagnosis 
than  his  observation  is  cAoife.— Archives  nj  Malicinr,  and  treatment.  Such  a  work  is  especially  valuable 
Dec.  1870.  ,  tfl  students.    It  is  complete  in  its  special  design, 

To  give  an  adequate  and  useful  conspectus  of  the  '  and  yet  so  condensed  that  they  can  bv  its  aid  keep 
extensive fieldofmodernclinical medicine  isatask  I  up  with  the  lectures  on  practice  witfiout  neglecfr- 
of noordinarvdifflculty;  but toaccomplishthiscon-  ing  other  branches.  It  will  not  escape  the  notice 
sistently  with  brevity  "and  clearness,  the  tlifferent  1  of  the  practitioner  that  such  a  work  is  most  valu- 
Bubjects  and  their  several  parts  receiving  the  I  able  in  culling  points  in  diagnosis  and  treatment 
attention  which,  relatively  to  their  importance,  in  the  intervals  between  the  daily  rounds  of  visits, 
meflical  opinion  claims  for  them,  is  still  more  difli-  since  he  can  in  a  few  minutes  refresh  his  memory 
cult.  This  task,  we  feel  bound  to  .^ay,  has  been  or  learn  the  latest  advance  in  the  treatment  of 
executed  with  more  than  partial  success  bv  Dr.  diseases  which  demand  liis  instant  attention. — 
Flint,  whoso  name  is  already  familiar  to  •-tuflent-s     Cinrinnnli  Lnnrrt  and  Clinic,  Oct.  2.">,  l.'<7!). 

By  the  Same  Author. 

Essays  on  Conservative  Medicine  and  Kindred  Topics,  lu  nnc  very  hand- 
some royal  12mf>.  vohimc  of  "JKt  pages.     ( loth,  ."?1..SS. 

FIXLAYSOK,  JA31ES,  31.  J).,  Editor, 

I'hi/.firian  and  Lertiirrr  on  C'Unicnl  ^[tdicitic  in  the  fitiisijnir   W'e-'itern  Jiifiniinrt/,  etc. 

Clinical  Diagnosis.  A  IIan<llKiok  for  Students  and  Practitioners  of  Medicine. 
Willi  (  liaptcis  liy  Prof,  (iairdner  on  tlie  Pliysiognomv  of  Disease;  IVof  Stephens  (m 
Disea.ses  of  the  Female  Organs;  Dr.  Robertson  on  Insanity;  Dr.  (iemmcU  on  Physical 
Diagnosis:  T>r.  Coats  on  Laryngoscoj)y  and  Po.'it-Morlem  Examinaticms,  and  l)v  tiie  Editor 
on  Case-taking,  Family  History  and  Symptoms  of  Disorder  in  the  \'arious  Systems.  In 
one  handsome  PJmo.  volume  oi' 54t)  ]»age.s,  with  85  illu.strations.     Cloth,  $2.63. 

This  is  one  of  the  really  useful  books.  It  is  at-  bulkier  voiumes;  and  because  of  its  arrangomont. 
tractive  from  preface  to  the  final  page,  and  ought  and  complete  index  it  is  unusually  convenient  for 
to  be  given  a  place  on  every  office  tafile,  because  it  quick  reference  in  any  emcrgencj'  that  may  come 
contains  in  a  condensed  form  all  that  is  valuable  upon  the  busy  practitioner. — X  C.  Med.  Jnurn., 
in   semeiology  and    diagnostics    to  be  found    in     Jan.  1879. 

FEXWICK,  SA3rUEL,  31.  JX, 

.iiisistant  J'lii/.<icin,i  to  the  London  Hospital. 

The  Student's  Guide  to  Medical  Diagnosis.  1-^om  the  tlnrd  revised  and 
enlarged  English  edition.  In  one  very  handsome  royal  l"2mo.  volume  of  328  pages,  with 
87  illustrations  on  wood.     Cloth,  $2.25. 

TAXXEB.  T HO 31  AS  HAWKES^mTd. 

A  Manual  of  Clinical  Medicine  and  Physical  Diagnosis.  Third  American 
from  the  seconrl  Ltmdon  edition.  Revised  and  enlarged  Iiy  TiiiBUiiY  Fox,  M.  D.,  Phy- 
sician to  the  Skin  r)epartment  in  University  College  Hospital,  London,  etc.  In  one  small 
12mo.  vohune  of  362  pages,  with  illustrations.     Cloth,  $1.50. 

STURGES'    INTRODUCTION  TO  THE  STUDY  IMP0RT.\NT  DISEASES;  being  a  collection  of 

OF  CLINIC.'^L  MEDICINE.    Being  a  Guide  to  the  Clinical   Lectures  delivered  in  the  Medical 

the  Investigation  of  Disease.     In  one  handsome  Ward  of  Mercy  Hospital,  Chicago.     Edited    by 

l2mo.  volume  of  1J7  pages.    Cloth,  SI. 2.i.  Fra.vk  H.  D.wip,  M.  D.    Second  edition.     In  one 

DAVIS'   CLINICAI-    ],ECTURES    ON   VARIOUS  royal  12mo.  volume  of  287  pages.    Cloth,  81.75. 


Henry  C.  Lea's  Son  &  Co.'s  Publications — Electric,  Prac,  etc.  17 
MICHARDSON,  B.  W.,  M.A,,  M.D.,  LL,  D.,  F.It,S,,  F.S.A, 

Fellow  of  the  Royal  College  of  Physicians,  London. 

Preventive  Medicine.  In  one  octavo  volume  of  about  750  pages.  Cloth,  !^4; 
leather,  $5  ;  very  handsome  half  Russia,  raised  bands,  $5.50.     Juat  ready. 

The  immense  strides  taken  by  medical  science  during  the  last  quarter  of  a  century 
have  had  no  more  conspicuous  field  of  progress  than  the  causation  of  disease.  Not  only 
has  this  led  to  marked  advance  in  therapeutics,  but  it  has  given  rise  to  a  virtually  new 
department  of  medicine — the  prevention  of  disease — more  important,  perhaps,  in  its  ulti- 
mate results  than  even  the  investigation  of  curative  processes.  Yet  thus  far  there  has  been 
no  attempt  to  gather  into  a  systematic  and  intelligible  shape  the  accumulation  of  knowledge 
acquired  on  this  most  interesting  subject.  Fortunately,  the  task  has  been  at  last  under- 
taken by  a  writer  who,  of  all,  is  perhaps  best  qualified  for  its  performance,  and  the  result 
of  his  labors  can  hardly  fail  to  mark  an  epoch  in  the  history  of  medical  science. 

EXCERPT  FROM    CONTENTS. 

I. — Disease  as  a  Unity,  with  a  variety  of  Phenomena.  The  Preventive  Scheme  of 
Medicine.  General  Diseases  of  Mankind.  1.  Constitutional  Diseases.  2.  Local  Diseases. 
3.  Diseases  from  Natural  Accidents, — Lightning — Sunstroke — Starvation — Poisons — 
Venoms— Poisonous  Food — Pregnancy.  11.  Acquired  Diseases  of  Artificial  Origin  ; 
Phenomena  and  Course.  1.  Acquired  Diseases  from  Inorganic  and  Organic  Poisons, — 
Tea — Cofi'ee — Alcohol — Tobacco — -Soot — Gases.  2.  Acquired  Diseases  from  Physical 
Agencies,  Mechanical  and  General, — Dusts — Pressure  on  Lungs — Concussions  and  Shocks 
— Muscular  Overwork  and  Strain — Acquired  Deformities — Physical  Injuries — Surgical 
Operations.  3.  Acquired  Diseases  from  Mental  Agencies, — Moral,  Emotional  and 
Habitual.  Diseases  from  Mental  Shock,  from  Moral  Contagion, — Tarantism — Suicide, 
from  Hysterical  Emotion,  from  Passion,  from  Habits  of  Life — -Insomnia — Dementia — 
Sloth — Luxury — Secret  Immorality.  III. — 1.  Origins  and  Causes  of  Disease, — Congenital, 
Hereditary  or  Constitutional  Causes  ;  Atmospheric  and  Climatic  Causes ;  Parasitic  Causes, 
— Bacteria — Bacilli — Spirilla — Trichinae;  Zymotic  Causes;  Industrial  and  Accidental 
Causes ;  Social  and  Psychical  Causes ;  Senile  Degenerative  Causes.  2.  Preventions  of 
Disease.  Prevention  of  Hereditary  or  Constitutional  Diseases, ^ — ^^Personal  Rules  for  Preg- 
nancy, Infancy,  Adolescence,  Maturity  ;  Prevention  of  Atmospheric  and  Climatic  Diseases  ; 
of  Parasitic  Diseases, — Personal  Rules  ;  of  Zymotic  Diseases, — Contagion — Drainage — 
Isolation  of  Sick — Water  and  Milk  Supply — Hospitals — Registration — Vaccination — 
Other  Inoculations — Legislation  ;  Prevention  of  Industrial  Diseases — Lead  Poisoning — 
Dusts — -Gases,  etc. ;  Prevention  of  Social  and  Psychical  Diseases, — Warming  and  Ventila- 
tion— Light — Water — the  Bed -room — Bread — Abattoirs — Schools — Sepulture — Drunken- 
ness ;  Prevention  of  Senile  Disease. 


BAMTHOLOW,  BOBJEBTS,  A.  M.,  M.  D.,  ZL.  2>., 

Prof,  of  3Iateria  Medica  and  General  T herapeutics  in  the  .Jefferson  Med.  Coll.  of  Phila.,  etc. 

A  Practical  Treatise  on  the  Applications  of  Electricity  to  Medicine 
and  Surgery.  Second  edition.  In  one  very  handsome  octavo  volume  of  292  pages,  with 
109  illustrations.     Cloth,  $2.50. 

wish  to  read  a  lucid,  manageable  monograph  on 
this  form  of  therapeutics. — Med.  and  Surg.  Re- 
porter, Nov.  4,  1882. 

A  most  excellent  work,  addressed  by  a  practi- 
tioner to  his  fellow-practitioners,  and  therefore 
thoroughly  practical.  The  work  now  before  us 
has  the  exceptional  merit  of  clearly  pointing  out 
where  the  benefits  to  b3  derived  from  electricity 
must  come.  It  contains  all  and  everything  that 
the  practitioner  needs  in  order  to  understand  in- 


The  second  edition  of  this  work  following  so 
soon  upon  the  first  would  in  itself  appear  to  be  a 
sufficient  announcement;  nevertheless,  the  text 
has  been  so  considerably  revised  and  condensed, 
and  so  much  enlarged  by  the  addition  of  new  mat- 
ter, that  vve  cannot  fail  to  recognize  a  vast  improve- 
ment upon  the  former  work.  The  author  has  pre- 
pared his  work  for  students  and  practitioners — for 
those  who  have  never  acquainted  themselves  with 
the  subject,  oi-,  having  done  so,  find  that  after  a 


time  their  knowledge  needs  refreshing.  We  think  telligently  the  nature  and  laws  of  the  agent  he  is 
he  has  accomplished  this  object.  The  book  is  not  making  use  of,  and  for  its  proper  application  in 
too  voluminous,  but  is  thoroughly  practical,  sim-  practice.  In  a  condensed,  practical  form,  it  pre- 
ple,  complete  and  comprehensible.  It  is,  more-  sents  to  the  physician  all  that  he  would  wish  to 
over,  replete  with  numerous  illustrations  of  instru-  remember  after  perusing  a  whole  library  on  medical 
ments,  appliances,  etc. — Med.  Record,  Nov.  15,  1882.  ,  electricity,  including  the  results  of  the  latest  in- 
The  second  edition  has  been  considerably  in-  ;  vestigations.  It  is  the  book  for  the  practitioner, 
creased  over  the  first,  and  has  been  brought  up  and  the  necessity  for  a  second  edition  proves  that 
to  the  most  recent  advances  of  the  science.  It  it  has  been  appreciated  by  the  profession.— P/z?/sJ- 
ean  in  every  way  be  recommended  to  those  who  I  cian  and  Surgeon,  Dec.  1882. 

SABJEBSHOW,  S.  O.,  M.  D., 

Senior  Physician  to  and  late  Led.  on  Principles  and  Practice  of  Med.  at  Guy's  Hospital,  London. 
On  the  Diseases  of  the  Abdomen ;     Comprising  those  of  the  Stomach,  and 
other  parts  of  the  Alimentary  Canal,  Oesophagus,  Ca;cum,  Intestines  and  Peritoneum.  Second 
American   from  third  enlarged  and  revised  English  edition.     In  one  handsome  octavo 
volume  of  554  pages,  with  illustrations.     Cloth,  $3.50. 

A  CENTURY  OF  AMERICAN  MEDICINE,   1776—1876.     By   Drs.  E.  H.  Clarke,  H.  J 
BiGELOw,  S.  D.  Gross,  T.  G.  Thomas,  and  J.  S.  Billings.    In  one  12mo.  volume  of  370  pages.    Cloth,  S2.25 


BARLOW'S  MANUAL  OF  THE  PRACTICE  OF 
MEDICINE.  With  additions  by  D.  F.  Condie, 
M.D.    1  vol.  8vo.,  pp.  603.    Cloth,  $2.50. 


ACUTE  DISEASES.    In  one  octavo  volume  of 
320  pages.    Cloth,  $2.50. 

HOLLAND'S  MEDICAL  NOTES  AND  REFLEC- 


TODD'S  CLINICAL  LECTURES  ON  CERTAIN!      TIONS.     1  vol.  8vo.,  pp.  493.    Cloth,  $3.50. 


18       Henry  C.  Lea's  Son  &  Co.'s  Publications — Throat,  Lungs,  etc. 
SEILEB,  CAUL,  M.  I)., 

Lecturer  on  Laryngoscopy  in  the  University  of  Pcn>ii:ylvania. 

A  Handbook  of  Diagnosis  and  Treatment  of  Diseases  of  the  Throat, 
Nose  and  Naso-Pharynx.     Second  edition.     In  one  handsome  royal  12mo.  volume 

of  294  pages,  witli  77  illustrations.     Cloth,  $1.75.     Just  ready. 

Dr.  Seller's  book  is  a  clear,  concise,  practical  I  Dr.  Seiler's  treatise  contains  all  the  essentials  of 
exposition  of  the  subject,  such  as  only  a  master  of  the  knowledge  of  the  important  localities  eom- 
it  could  have  written.    It  is  better  suited  to  the    pressed  into  a  small  space  and  put  together  by 


wants  of  advanced  students  and  young  physicians 
than  any  other  at  present  in  the  hands  of  the  pro- 
fession.— American  Practitioner,  Aug,  1883. 


one  of  the  ablest  of  American  specialists.  To  stu- 
dents and  others  this  book  can  be  recommended 
as  one  of  the  best  and  most  generally  useful. — 
Canada  Medical  and  Surgical  Journal,  July.  1883. 


BROWJSE,  LEJSlSfOX,  F.  M.  C.  S.,  Edhu, 

Senior  Surgeon  to  the  Central  L<mdon  Throat  and  Ear  Hospital,  etc. 
The  Throat  and  its  Diseases.     Second  American  from  the  second  English  edi- 
tion, thoroughly  revised.     AVitli  lOU  typical  illustrations  in  colors  and  50  wood  engravings, 
designed  and  executed  by  the  Author.     In  one  very  handsome  imperial  octavo  volume  of 
about  350  pages.     Preparing. 

FLINT,  AUSTIN,  31,  !>., 

ProfciiS'jr  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Hospital  Medical  College,  N.  V. 

A  Manual  of  Auscultation  and  Percussion ;  Of  the  Physical  Diagnosis  of 
Diseases  of  the  Lungs  ami  Heart,  au<l  dl'  Thoracic  Aneurism.  Third  edition.  In  one  hand- 
some royal  ]2nio.  volrme  of  24<l  pages,     floth,  ?!1.()3.     Jit.<t  ready. 

This  practical  and  justly  popular  mniuial  is  con-  '  torniined  by  analysis,  and  as  based  particularly  on 
veniently  tlivi<led  into  ciglit  cliaptei's,  and  the  i  the  variations  in  the  intensity,  pitch  anil  quality 
student  is  gradually  led  up  fri>ni  a  general  con-  of  soumls;  to  impress  the  facts  upon  the  student 
siderafion  of  physical  signs  in  liealth  and  disea.se  [  and  reader  that  the  significance  of  physical  signs 
to  the  ditt'crential  diagnosis  of  dise.>vsed  conditions  relates  to  certain  physical  conditions,  and  that 
by  a  knowledge  of  these  physical  signs.  As  in  his  ,  close  study  of  the  physical  conditions  in  health 
courses  of  practical  instruction,  so  in  this  book  ,  and  diseiu^c  is  a  xine  ipta  non  of  success  in  both 
the  author's  iilan  is  tu  simplify  the  subject  as  !  diagnosis  and  treatment. —  The  Medical,  yews, 
much  as  possiole;  to  consider  the  distinguishing  '  April  28,  1883. 
characteristics  of  difierent  physical  signs  as  de-  I 

By  the  Same  Author. 
Physical  Exploration  of  the  Lungs  by  Moans  of  Auscultation  and 
Percussion.     Three  lectures  delivered  before  tiie  Piiiladelphia  Coimty  Medical  Society, 
1882-8.3.     In  one  handsome  small  12mo.  voliune  of  83  pages.     Cloth,  $1.00. 

By  the  Same  Author. 
A  Practical  Treatise  on  the  Physical  Exploration  of  the  Chest  and 
the  Diagnosis  of  Diseases  AlTecting  the  Respiratory  Organs.    Second  and 
revised  edition,      hi  one  handsome  octavo  volume  <»f  5'Jl  pages.     L'lotli,  $4.5U. 

By  the  Same  Author. 
Phthisis :  Its  Morbid  Anatomy,  Etiology,  Symptomatic  Events  and 
Complications,  Fatality  and  Prognosis,  Treatment  and  Physical  Diag- 
nosis; In  a  series  of  Clinical  Studies.     In  one  handsome  octavo  volume  of  442  pages. 

Cloth,  $3.50.  

By  the  Same  Author. 
A  Practical  Treatise  on  the  Diagnosis,  Pathology  and  Treatment  of 
Diseases  of  the  Heart.     Second  revised  and  enlarged  edition.     In  one  octavo  volume 
of  550  pages,  with  a  plate.     Cloth,  ?4. 

GBOSS,  S.   I).,  M.n.,  LL.J).,  nVCLToron..  LL.n.  Cantab. 

A  Practical  Treatise  on  Foreign  Bodies  in  the  Air-passages.  In  one 
octavo  vohmie  of  452  pages,  with  59  illustrations.     Cloth,  §2.75. 

FULLER  ON  DISEASES  OF  THE  LUNGS  AND  '  STOKES'   LECTURES  ON  FEVER.    Edited  by 
AIK-PASSAGES.   Their  Pathology,  Physical  Di-  i      John   William   Moore,  M.  D.,  F.  K.  Q.  C.  P.     In 
agnosis,  Symptoms  and  Treatment.     From   the!      one  octavo  volume  of  280  pages.    Cloth,  S2.0U. 
second    and    revised   English  edition.    In  one     ,  mur- trriTor-i  /-^vt  r->T-'iTT:'r>      n    r>  t\  t 

octavo  volume  of  47".  nases     Cloth  «:5  50  *.  TREATISE  ON  FEVER.     By  Robert  D.  Lvo.ns, 

octa^o^olumeol  4...  pages,    ciotn,  !>j.oo.  K.  c.  C.    In  one  8vo.  vol.  of  :3r,4  pp.    Cloth,  S2.25. 

SLADEON  DIPHTHERIA;  its  Nature  and  Treat-  cxTinv  av  ffvfr      Rv 

ment,  with  an  account  of  the  History  of  its  Pre-  LECTURES  ON  THE  STUDY  OF  FEVER.  By 
valence  in  various  Countries.  Second  and  revised  A.  Hudso.v,  M.  D.,  M.  R.  I.  A.  In  one  octavo 
edition.    In  one  12mo.  vol.,  pp.  loS.    Cloth,  Sl.25.        volume  of  .m  pages.    Cloth,  S2.oO. 

WILLIAMS  ON  PUL5I0NARY  CONSUMPTION;  LA  ROCHE  ON  YELLOW  FEVER,  considered  in 
its  Nature,  Vaiieties  and  Treatment.  With  an  its  Historical,  Pathological,  Etiological  and 
analysis  of  one  thousand  cases  to  exemplify  its  Therapeutical  Relations.  In  two  large  and  hand- 
duration.   In  one  8vo.  vol.  of  303  pp.   Cloth,  .S2.50.        some  octavo  volumes  of  14C8  pp.    Cloth,  87.00. 

SMITH  ON  CONSUMPTION ;  its  Early  and  Reme-  PAVY'S  TREATISE  ON  THE  FUNCTION  OF  DI- 
diable  Stages.    1  vol.  8vo.,  pp.  253.    82.25.  ,      GESTION;  its  Disorders  and  their  Treatment. 

LA  ROCHE  ON  PNEUMONI.A..  1  vol.  8vo.  of  490  i  From  the  second  London  edition.  In  one  octavo 
pages.    Cloth,  S3.00.  volume  of  238  pages.    Cloth,  S2.()0. 

WALSHE  ON  THE  DISEASES  OF  THE  HEART  CHAMBERS' MANU.\L  OF  DIET  AND  REGIMEN 
AND  GREAT  VESSELS.  Third  American  edi-  IN  HEALTH  AND  SICKNESS.  In  one  hand- 
tion.     In  1  vol.  8vo.,  41fi  pp.    Cloth,  .S3.00.  some  octavo  volume  of  .302  pp.    Cloth,  $2.75. 
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HAMILTON,  ALLAN  McLAWE,  M.  !>., 

Attending  Physician  at  the  Hospital  for  Epileptics  and  Paralytics,  Blackwell's  Island,  N.  Y.,  and  at 
the  Out-Patients'  Department  of  the'New  York  Hospital. 

Nervous  Diseases ;  Their  Description  and  Treatment.  Second  edition,  thoroughly 
revised  and  rewritten.  In  one  handsome  octavo  volume  of  598  pages,  with  72  illustrations. 
Cloth,  $4. 


We  are  glad  to  welcome  a  second  edition  of  so  use- 
ful a  work  as  this,  in  which  Dr.  Hamilton  has  suc- 
ceeded in  condensing  into  convenient  limits  the 
most  important  of  the  recent  developments  in  re- 
gard to  diseases  of  the  nervous  system.  Of  recent 
years  nervous  pathology  has  attained  to  such  im- 
portance as  to  necessitate  very  careful  description 
in  special  works,  and  among  these  this  volume 
must  take  a  high  place.  Tliisvolumeison  the  whole 
excellent,  and  is  d  ^'oid  of  that  spirit  of  plagiarism 
which  we  have  unfortunately  seen  too  much  of  in 
certain  recent  English  works  on  nervous  diseases. 
— Edinburgh  Medical  Journal,  May,  1882. 

When  the  first  edition  of  this  good  bookappeared 
we  gave  it  our  emphatic   endorsement,  and  the 

E resent  edition  enhances  our  appreciation  of  the 
ook  and  its  author  as  a  safe  guide  to  students  of 
clinical  neurology.  One  of  the  best  and  most 
critical  of  EnglisTi  neurological  journals,  Brain,  has 
characterized  this  book  as  the  best  of  its  kind  in 
any  language,  which  is  a  handsome  endorsement 
from  an  exalted  source.  The  improvements  in  the 
new  edition,  and  the  additions  to  it,  will  justify  its 
purchase  even  by  those  who  possess  the  old. — 
Alienist  and  JS'eui-ologist,  April,  1882. 

The  book  is  made  up  of  plain  and  practical  de- 
scriptions of  the  chief  disorders  of  the  nervous 
system,  with  interesting  discussions  of  pathological 
points  and  very  sensible  views  as  to  treatment. 


It  is  a  book  which  the  general  practitioner  will 
find  of  great  value.— iV.  Y.  Med.  Jour.,  Sept.  1882. 

The  author's  aim  is  to  write  a  treatise  on  Nervous 
Diseases  which  is  both  concise  and  practical,  while 
it  is,  at  the  same  time,  sufficiently  comprehensive. 
We  have  pleasure  in  bearing  testimony  to  the  fact 
that  his  eflbrts  have  been  crowned  with  success. 
The  various  diseases  have  been  well  described, 
the  directions  as  to  how  to  arrive  at  a  correct  diag- 
nosis are  very  clear,  and  the  hints  in  treatment 
are  plain,  practical  and  sound.  Such  a  book  should 
be  considered  a  necessity  in  every  medical  library, 
as  the  ailments  described  are  among  the  most 
common  that  come  underobservation  in  the  every 
day  work  of  the  general  physician.  To  him,  there- 
fore, we  recommend  it  with  pleasure;  in  fact,  we 
may  go  further  and  say  that,  all  things  considered, 
it  is  for  his  purpose  the  best  work  of  the  kind  now 
available. — Canada  Jour.  Med.  Sciences,  April,  1882. 

This  work  is  well  adapted  to  the  wants  of  the 

feneral  practitioner,  for  whom  it  seems  to  have 
een  especially  written.  It  is  a  thoroughly  prac- 
tical book,  the  careful  study  of  which  will  render 
the  diagnosis  of  nervous  affections  the  more  easy, 
and  their  treatment  more  successful.  The  book  is 
very  useful  as  a  reference  work  to  the  bu.sy  prac- 
titioner, to  whom  we  can  recommend  it. — Medical 
and  Surgical  Reporter,  Jan.  21, 1882. 


PLAYFAIR,  W.  S.,  31.  D.,  F.  M.  C.  F. 

The  Systematic  Treatment  of  Nerve  Prostration  and  Hysteria. 

one  handsome  small  12mo.  volume  of  97  pages.     Cloth,  ^1.00.     Jiost  ready. 

The  book  is  well  worth  perusal,  and  will  repay 
anj'one  for  the  time  spent  in  its  careful  study,  in- 
asmuch as  it  will  lead  to  a  better  understanding  of 
the  management  of  those  betes  noirs  of  the  physi- 
cian, nerve  prostration  and  hysteria.  Details  ai'e 
given  of  the  manner  of  carrying  out  the  treatment, 
to  which  are  added  the  histories  of  a  number  of 
cases  illustrative  of  the  metliod  and  its  results. 
An  appendix  contains  a  description  of  the  method 
of  performing  massage,  which  is  clear  and  con- 


In 


cise. — New  Orleans  Medical  and  Surgical  Journal, 
May,  1883. 

The  treatment  of  nerve  prostration  expounded 
and  illustrated  by  Dr.  Playfair  is  a  therapeutic 
method  of  exceeding  practical  importance.  Dr. 
Playfair  gives  all  the  credit  of  the  introduction  of 
this  treatment  to  the  profession  to  our  distin- 
guished countryman.  Dr.  Weir  Mitchell.  No 
other  method  has  ever  produced  results  compar- 
able to  Mitchell's  and  Playfair's  in  these  maladies. 
— Louisville  Medical  News,  April  7,  1883. 


3IITCHBLL,  S.  WEIB,  31.  D., 

Physician  to  Orthopccdic  Hospital  and  tlie  Infirmary  for  Diseases  of  the  Nervous  System,  Phila.,  etc. 

Lectures  on  Diseases  of  the  Nervous  System;  Especially  in  AVomen. 
Second  edition.     In  one  very  handsome  12mo.  volume  of  about  250  pages.     Preparing. 

TUKE,  BAJSLEL  HACK,  31.  D., 

Joint  Author  of  The  Manual  of  Psychological  Medicine,  etc. 

Illustrations  of  the  Influence  of  the  Mind,  upon  the  Body  in  Health 
and  Disease.  Designed  to  illustrate  the  Action  of  the  Imagination.  New  edition. 
Thoroughly  revised  and  rewritten.     In  one  handsome  octavo  volume.     In  press. 


CLOFSTOW,  TH03IAS  S.,  M.  F.,  F.  F.  C.  F.,  L.  M.  C.  S., 

Lecturer  on  Mental  Diseases  in  the  University  of  Edinburgh. 

Clinical  Lectures  on  Mental  Diseases.  With  an  Appendix  by  Chakles  F. 
FoLSOM,  M.  1).,  Assistant  Fro-"essor  of  Mental  Diseases,  ]\Iedical  Department  of  Harvard 
University.  Containing  an  Exhaustive  Summary  of  tlie  Laws  in  Force  in  the  United 
States  upon  the  Commitment  and  Confinement  of  the  Insane.  New  edition.  In_  one 
handsome  octavo  volume  of  about  600  pages,  illustrated  witli  woodcuts  and  eight  litho- 
graphic plates,  four  of  which  are  beautifully  colored.     In  press. 

JBLAWFFOFF,  G.^IELFING,  31.  F.,  F,  F.  C.  F., 

Lecturer  on  Psychological  Medicine  at  the  School  of  St.  George's  Hospital,  London. 
Insanity  and  its  Treatment :  Lectures  on  the  Treatment,  Medical  and  Legal,  of 
Insane  Patients.     AVith  a  Summary  of  tlie  Laws  in  force  in  the  United  States  on  the  Con- 
finement of  the  Insane,  by  Isaac  Kay,  M.  D.     In  one  very  handsome  octavo  volume. 


CLINICAL  OBSERVATIONS  ON  FUNCTIONAL 
NERVOUS  DISORDERS,  by  C.  Haxdfield  Joxf.s, 


M.  D.    Second  American  edition.    In  one  hand- 
some octavo  volume  of  310  pages.    Cloth,  $3.2.5. 
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GMOSS,  S,  D.,  31.  D,,  LL.  D.,  D.  C.  L.   Oxoiu,  LL.  JD, 
Cantab, f 

Emeritus  Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 
A  System  of  Surgery :    Pathological,   Diagnostic,  Therapeutic  and   Operative. 
Sixth  edition,  thorou,£;hly  revised  and  greatly  improved.     In  two  large  and  beautifully- 
printed  imperial  octavo"  volumes  contaming  23S2  pages,  illustrated  by  1&2S  engravings. 
iStrongly  bound  in  leather,  raised  bands,  !?lo;  half  Kussia,  raised  bands,  $16. 

TheVork  as  a  whole  needs  no  commendation,  i  Drs.  J.  Solis-Colien,  George  C.  Harlan,  Charles  H. 
Many  years  ago  it  earned  for  itself  the  enviable  rep-  ;  Burnett,  William  Thomson,  Edward  C.  Seguin,^ 
utatioii  of  the  leading  .Xmeriean  work  on  snrgerj-,  Robert  Battey,  Lewis  H.  Savre,  Richard  J.  LTiin- 
and  it  is  still  capable  of  maintaining  that  standard,  i  glison,  and  Surgeon-(ieneral  Barnes,  U.  S.  A.  1  he 
The  reason  for  this  need  onlv  be  mentioned  to  V)e  ,  author  has  conscientiously  revised  every  page  of 
appreciated.  The  author  has  always  been  calm  the  fifth  edition,  and  in  doing  so  has  found  it 
and  judicious  in  his  statements,  has  based  his  con-  '  necessary  to  rewrite  nearly  every  chapter,  noting 
elusions  on  much  study  and  personal  experience,  the  extraordinary  strides  which  surgery  has  made 
has  been  able  to  grasp'his  subject  in  its  entirety,  !  during  the  past  fifty  years.— Oiifi/uion  Lancet  and 
and.  above    all,    nas    conscientiously  adhered  to     Clinic,  Nov.  11, 1882. 

trutn  and  fact,  weighing  the  evide'nce,  pro  and  |  We  regard  ('iross'  System  of  Surgery  not  only  as 
con,  accordingly.  A  considerable  amount  of  new  a  singularly  rich  storehouse  of  scientific  informa- 
material  has  V>een  introduced,  and  altogether  the  !  tion,  but  as  marking  an  epoch  in  tlie  literary  his- 
distinguished  author  has  reason  to  be  satisfied  tory  of  surgery.  The  present  edition  has  received 
that  he  lias  placed  the  work  fully  abreast  of  tlie  the"  most  careful  revision  at  the  hands  of  the  emi- 
state  of  our  knowledge. — Med.  lieconl,  Nov.  18, 1882.     nent  author  himself,  assisted  in  various  instances 

We  have  purposely  abstained  from  comment  or  by  able  specialists  in  various  branches.  All  depart- 
oriticism  of  the  book  before  us.  It  has  formerly  ,  nients  of  the  vast  and  ever-increasing  literature  of 
been  noticed  more  than  once  in  our  columns,  and  it  j  the  science  have  been  drawn  upon  lor  their  most 
is  enough  now  to  remark  that  the  present  edition  '  recent  expressions.  Tlie  late  advances  made  in 
fully  maintains  the  reputation  the  work  has  ac-  ,  surgical  practice  have  lieen  carefully  noted,  such 
quired.  It  has  become  a  complete  and  .systematic  :  as  tlie  recent  developments  of  Listerisni  and  the 
book  of  reference  alike  for  the  student  and  the  improvements  in  gynecological  operations.  In 
practitioner. — The  London  Lancet,  Jan.  2^,  li'iKi.  :  every    respect  the  work  reflects  lasting  credit  on 

In  the  present  issue  he  lias,  in  addition  to  his  i  American  medical  literature. — Medical  and  Surgical 
own  great  work,  called  to  his  aid  Prof.  S.  W.  Gros-s  i  Reporter.  Nov.  11.  1882. 


ASHHlJiSr,  JOHN,  Jr„  M.  2>., 

Profssur  of  Clinii-nl  Snr'jeri/,  I'nir.  if  P,nnn.,  Snrijenn  to  the  Epixropnt  Hospital,  Philadelphia. 

The  Principles  and  Practice  of  Surgery.  Tliird  edition,  enlarged  and  re- 
vised. In  one  large  and  handsome  octavo  volume  of  10()0  pages,  with  5o-")  illustrations. 
Cloth,  $0;  leather,  $7;  very  hand.s<ime  half  Kii.^sia,  nii.'^ed  l>ands,  $7.50. 

Dr.  .\shhiirsfs  Surqrrt/  is  a  condensed  treatise  "a  condensed  but  comprehen.sive  description  ot 
covering  the  whole  domain  of  the  science  in  one  the  modes  of  practice  now  generally  emiiloyed  in 
manageable  volume.  The  present  edition  has  had  the  treatmont  of  surfjical  affections,  with  a  plain 
a  thorough  revision.  The  novelties  in  surgical  exposition  of  the  principles  upon  which  these 
practice  and  the  recent  observations  in  surgical  modes  of  practice  are  ba.sed."  In  this  he  has  so 
science  have  been  incorporated,  but  the  size  of  the  well  succeecied  that  it  will  be  a  surprise  to  the 
volume  ha.s  not  been  materially  increased.  The  reader  to  know  how  much  practical  knowledge  ex- 
author's  arrangement  is  perspicuous,  and  his  tending  over  sui-h  a  wjile  range  of  research  is  corn- 
language  correct  and  clear.  .\n  excellent  index  pressed  in  a  volume  of  tliis  size.  Tliis  feature  ot 
closes  the  work,  and  on  the  whole  we  consider  it  the  worJc  must  be  it.s  best  claim  for  continued 
the  best  system  of  surgery  in  one  volume  which  popularity  with  students  and  ])ractition(rs.  In 
could  be  named  as  the  product  of  an  American  fact,  in  this  respect  it  is  without  an  equal  in  any 
author. — Medical  and  Surgical  lieporter,  Oct.  28, 'S2.  language.     In  the  present  edition  many  novelties 

The  author,  long  known  as  a  thorough  student  i"  surgical  practice  are  introduced  many  modifi- 

of  surgery,    and    one  of  the  most   accomplished  nations  of  previous  statements  made,  and  severaV 

scholars  in  the  countr>',  aims  to  give  in  this  work  new  illustrations  added.— A/ecf.  Bee,  Nov.  18, 1882. 


GIBNEY,  F.  P.,  M.  I). 

Surf/ron  to  llic  Orthripivdic  Ifitspitrtl,  Xcw  York,  etc. 

Orthopsedic  Surgery.  For  the  use  of  Practitioners  and  Students,  in  one  hand- 
some octavo  volume,  profusely  illustrated.     Preparing. 

BOBEBTS,  JOHN  JB.,  A,  M,,  M,  2)., 

Lecturer  on  Anatomij  and  on  Operative  Surgcr;/  at  the  Philadelphia  School  of  Anatomy. 

The  Principles  and  Practice  of  Surgery.  For  the  use  of  Students  and 
Practitioners  of  Medicine  and  Surgery.  In  one  very  handsome  octavo  volume  of  about  500 
pages,  with  many  illustrations.     Preparinc/. 

BEBBEB,  A,  J,,  M,  B.,  M,  S.,  F.  JR.  C.  S., 

Surgeon  and  Lecturer  at  St.  Mary's  Hospital,  London. 
Surgical  Pathology.     In  one  pocket-size  12mo.  volume  of  oil   pages,  with  81 
illustrations.  Limp  cb  dh,  red  edges,  §1 .50.  Just  recubj.  See  Slvxlenls'  Series  of  Manuah,  page  5. 

BELLA3IY,  EDIVABD,  F.  B.  C.  S. 

Operative  Sui'gery.    In  active  preparation.    Hee  Student^  Series  of  Jfunuals,  page  5. 

STIMSOJS,  LEWIS  A.,  B.  A,,  M.  JD., 

Prrf.  of  Pathol.  Anat.  at  the  Univ.  of  the  City  of  New  York,  Surgeon  and  Curator  to  Bellevue  Hosp 

A  Manual  of  Operative  Surgery.  In  one  xery  handsome  royal  12mo.  volume 
of  477  pages,  with  332  illustrations.     Cloth,  $2.50. 
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BRYAWT,  THOMAS,  F.  M.  C.  S., 

Surgeon  to  Guy's  Hospital,  London. 
The  Practice  of  Surgery.  Third  American  from  the  third  and  revised  English 
edition.  Thoroughly  revised  and  much  improved,  by  John  B.  Roberts,  A.  M.,  M.  D.,. 
Lecturer  on  Anatomy  and  Operative  Surgery  in  the  Philadelphia  Academy  of  Surgery. 
In  one  large  and  very  handsome  imperial  octavo  volume  of  1009  pages,  with  735  illustra- 
tions.    Cloth,  $6.50;  leather,  $7.50;  very  handsome  half  Russia,  raised  bands,  $8.00. 

Without  freighting  his  book  with  multiplied  de-  |  plans  of  treatment,  etc.,  to  make  the  surgeon  who 
tails  and  wearying  descriptions  of  allied  methods  \  follows  the  text  successful  in  his  diagnosis  and 
of  procedure,  he  is  ample  enough  for  reference  on  |  treatment  in  any  case  in  which  success  can  be  se- 
all  the  departments  of  surgery,  not  omitting  such  !  cured,  according  to  the  present  state  of  the  sur- 
strict  specialties  as  dental,  ophthalmic,  military,  |  gical  art. —  Virginia  Medical  Monthly,  Mny,  1881. 
orthopsedic  and  gynfecologieal  surgery.    Some  of  ' 


these  chapters  are  written  by  specialists  in  these 
respective  branches,  and  all  are  amply  sufficient 
for  anj'one  not  himself  aiming  at  special  practice. 
The  labors  of  the  American  editor  deserve  un- 
qualified praise.  His  additions  to  the  author's 
text  are  numerous,  judicious  and  germane.  They 
add  very  distinctly  to  the  value  of  the  original 
treatise,  and  give  a  more  equitable  illustration  of 
the  part  taken  by  American  surgeons  than  the 
author  was  able  to  do. — Medical  and  Surgical  Re- 
porter, Feb.  12, 1881. 

It  is  the  best  of  all  the  one-volume  works  on  sur- 
gery of  recent  date  for  the  ordinary  surgeon,  con- 
taining enough  of  pathology,  accurate  description 
of   surgical    diseases    and    injuries,    well-devised 


It  is  a  work  especially  adapted  to  the  wants  of 
students  and  practitioners.  It  affords  instruction- 
in  sufficient  detail  for  a  full  understanding  of  sur- 
gical principles  and  the  treatment  of  surgical  dis- 
eases. It  embraces  in  its  scope  all  the  diseases 
that  are  recognized  as  belonging  to  surgery,  and 
all  traumatic  injuries.  In  discussing  these  it  has 
seemed  to  be  the  aim  of  the  author  rather  to  pre- 
sent the  student  with  practical  information,  and 
that  alone,  than  to  burden  his  memorj'  with  the 
views  of  different  writers,  however  distinguished 
they  might  have  been.  In  this  edition  the  whole 
work  has  been  carefully  revised,  much  of  it  has 
been  rewritten,  and  important  additions  have  been 
made  to  atoost  every  chapter. — Cincinnati  Medical 
News,  Jan.  18S1. 


JEMICHSBW,  JOHW  JE.,  F.  M.  S.,  F,  It.  C.  S., 

Professor  of  Surgery  in  University  College,  London,  etc. 

The  Science  and  Art  of  Surgery ;  Being  a  Treatise  on  Surgical  Injuries,  Dis- 
eases and  Operations.  Specially  revised  by  the  Author  from  the  eighth  and  enlarged 
English  edition.  In  two  large  and  beautiful  octavo  volumes  of  about  2000  pages,  illus- 
trated with  about  900  engravings  on  wood.     Preparing. 

A  few  notices  of  the  previous  edition  are  appended. 
Of  the  many  treatises  on  surgery  which  it  has 
been  our  task  to  study,  or  our  pleasure  to  read, 
there  is  none  which  in  all  points  has  satisfied  us  so 
well  as  the  classic  treatise  of  Erichsen.  His 
polished,  clear  style,  his  freedom  from  prejudice 
and  hobbies,  his  unsurpassed  grasp  of  his  subject 
and  vast  clinical  experience,  qualify  him  admira- 
bly to  write  a  model  text-book.  When  we  wish, 
at  the  least  cost  of  time,  to  learn  the  most  of  a 
topic  in  surgery,  we  turn,  by  preference,  to  his 
work.  It  is  a  pleasure,  therefore,  to  see  that  the 
appreciation  ol^it  is  general,  and  has  led  to  the  ap- 
pearance of  another  edition. — Medical  and  Surgical 
Reporter,  Feb.  2,  1878. 


For  the  past  twenty  years  Erichsen's  Surgery 
has  maintained  its  place  as  the  leading  text-book,, 
not  only  in  this  country,  but  in  Great  Britain. 
That  it  is  able  to  hold  its  ground  is  abundantly 
proven  by  the  thoroughness  with  which  the  pres- 
ent edition  has  been  revised,  and  by  the  large 
amount  of  valuable  material  that  has  been  added. 
Aside  from  this,  one  hundred  and  fifty  new  illus- 
trations have  been  inserted,  including  quite  a 
number  of  microscopical  appearances  of  patholo- 
gical processes.  So  marked  is  this  change  for  the 
better  that  the  work  almost  appears  as  an  entirely 
new  one. — Medical  Record,  Feb.  23, 1878. 


ESMARCH,  Dr.  FBIFDMICS, 

Professor  of  Surgery  at  the  University  of  Kiel,  etc. 

Early  Aid  in  Injuries  and  Accidents.  Five  Ambulance  Lectures.  Trans- 
lated by  H.  R.  H.  Princess  Christian.  In  one  handsome  small  12mo.  volume  of  10S> 
pages,  with  24  illustrations.     Cloth,  75  cents.     Just  ready. 

organization  of  the  human  bodj',  illustrated  by 
clear,  suitable  diagrams.  The  second  teaches  how 
to  give  judicious  help  in  ordinary  injuries — contu- 
sions, wounds,  hgemorrhage  and  poisoned  wounds. 
The  third  treats  of  first  aid  in  cases  of  fracture 
and  of  dislocations,  in  sprains  and  in  burns.  Next, 
the  methods  of  affording  first  treatment  in  cases 
of  frost-bite,  of  drowning,  of  suflfbcation,  of  loss  of 
consciousness  and  of  poisoning  are  described; 
and  the  fifth  lecture  teaches  how  injured  persons 
may  be  most  safely  and  easily  transported  to  their 
homes,  to  a  medical  man,  or  to  a  hospital.  The 
illustrations  in  the  book  are  clear  and  good. — Medi- 
cal Times  and  Gazette,  Nov.  4,  1882. 


The  excellent  little  handbook  by  Dr.  Esmarch 
may  be  referred  to  by  all  for  clear,  safe  and  practi- 
cal directions  and  instructions  for  rendering  the 
right  kind  of  aid  until  the  doctor  arrives,  in  the 
event  of  the  numerous  injuries  that  are  liable  to 
happen  in  a  family  or  neighborhood  in  the  circum- 
stances of  daily  life.  The  manual  is  earnestly 
andjustly  commended  for  its  excellence  and  clear- 
ness, and  especially  for  the  minuteness  and  extent 
of  its  practical  details. — Harpers'  Magazine,  Aug., 
1883. 

The  course  of  instruction  is  divided  into  five 
sections  or  lectures.  The  first,  or  introductory 
lecture,  gives  a  brief  account  of  the  structure  and 


DHUITT,  JROBFRT,  M.  JR.  C.  S.,  etc. 

The  Principles  and  Practice  of  Modern  Surgery.     From  the  eighth 
London  edition.     In  one  8vo.  volume  of  687  pages,  with  432  illus.     Cloth,  $4 ;  leather,  $5. 


SARGENT  ON  BANDAGING  and  OTHER  OPERA- 
TIONS OF  MINOR  SURGERY.  New  edition, 
with  a  Chapter  on  military  surgery.  One  12mo. 
volume  of  383  pages,  with  187  cuts.    Cloth,  $1.75. 

MILLER'S  PRINCIPLES  OF  SURGERY.  Fourth 
American  from  the  third  Edinburgh  edition.  In 
one  8vo.  vol.  of  688  pages,  with  340  illustrations. 
Cloth,  $3.75. 

MILLER'S  PRACTICE  OF  SURGERY.  Fourth 
and  revised  American  from  the  last  Edinburgh 
edition.  In  one  large  8vo.  vol.  of  ('i82  pages,  with 
364  illustrations.    Cloth,  %:\.~'k 


PIRRIE'S  PRINCIPLES  AND  PRACTICE  OF 
SURGERY.  Edited  by  John  Neill,  M.  D.  In 
one  8vo.  vol.  of  784  pp.  with  316  illus.    Cloth,  $3.75. 

COOPER'S  LECTURES  ON  THE  PRINCIPLES 
AND  PRACTICE  OF  SURGERY.  In  one  8vo.vol. 
of  767  pages.    Cloth,  $2.(Xi. 

SKEY'S  OPERATIVE  SURGERY.  In  one  vol.  8vo. 
of  661  pages,  with  81  woodcuts.    Cloth,  $3.25. 

GIBSON'S  INSTITUTES  AND  PRACTICE  OF 
SURGERY.  Eighth  edition.  In  two  octavo  vols, 
oflii;.')  I  iiges,  wit.'i  ■■A  I  l:i;i--.      1..  Htii(-r  $6...=.ii. 
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IIOL3IES,  TI3IOTELY,  M.  A., 

Surgeon  and  Lecturer  on  Surgcri/  at  St.  George's  Ilospita!,  London. 

A  System  of  Surgery ;  Theoretical  and  Practical.  IN  TREATISES  BY 
YAEIOUS  AUTPIOKS.  American  edition.  THOKorGiiiA-  revised  and  re-edited 
by  John  H.  Packard,  M.  D.,  Surgeon  to  tlio  Episcopal  and  St.  Joseph's  Hospitals, 
Philadelphia,  assisted  bv  a  corps  of  thirty-three  of  tlie  most  eminent  American  surgeons. 
In  tliree  large  and  very  handsome  imperial  octavo  volumes  containing  3137  donble- 
columned  pages,  with  979  illustrations  on  wood  and  13  lithographic  plates,  beautifully 
colored.  Price  jjer  volume,  cloth,  86.00 ;  leather,  S7.00 ;  half  Russia,  $7.50.  Per  set,  cloth, 
$18.00 ;  leather,  $21.00  ;  half  Russia,  $22.50.     Sold  onh/  by  subscription. 

VoLVME  I.  contains  General  Pathology,  Morrid  Processes,  Injuries  in  Gen- 
eral, Complications  of  Injuries  and  Injuries  of  Regions. 

\'0LUME  II.  contains  Diseases  of  Organs  of  Special  Sense,  Cikculatoky  Sys- 
tem, Digestive  Tract  and  Genito-Ukinarv  Organs. 

Volume  III.  contains  Diseases  of  the  Respiratory  Organs,  Bones,  Joints  and 
Muscles,  Diseases  of  the  Nervous  System,  Gunshot  "Wounds,  Operative  and 
Minor  Surgery,  and  Miscellaneous  Subjects  (including  an  ess;iy  on  Hospitals). 

This  great  work,  issued  some  years  since  in  England,  has  won  such  universal  confi- 
dence wherever  the  language  is  si>oken  that  its  republication  here,  in  a  form  more 
thoroughly  ailapted  to  the  wants  of  the  American  i)ract  it  loner,  has  seemed  to  be  a  duty 
owing  to  tlie  profession.  To  accomplish  this,  eacii  article  lias  been  placed  in  the  liands  of 
a  gentleman  sj)ecially  coraj)etent  to  treat  its  sul>ject,  and  no  lal)or  has  boen  spared  to  bring 
each  one  uji  to  the  foremost  level  of  the  times,  and  to  adapt  it  thorougldy  to  the  practice 
of  the  country.  In  certain  cases  this  has  rendered  necessjuy  the  substitution  of  an  entirely 
new  essay  for  the  original,  as  in  tlie  case  of  the  articles  on  Skin  Diseases  and  on  Disea.ses 
of  the  Al>sorbent  System,  wiiere  the  views  of  the  autliors  have  been  suj)erse<kHi  l)y  the 
advance  of  uieilical  science,  and  new  articles  have  therot'ore  been  prepared  by  Di-s.  .\rthnr 
Van  Ilarlingen  and  S.  C.  Busev,  rcsjtei'tively.  So  alsti  in  the  ca.«e  of  Anu>stheti<'s,  in  the  use 
of  whicli  American  j)ractice  (fitters  from  that  of  England,  the  original  iia.s  been  supple- 
mented witli  a  new  es.say  by  .1.  (.'.  Reeve,  M.  D.  Tlie  same  careful  and  conscientious 
revision  has  been  pursued  tiiroughout,  leading  to  an  increase  of  nearly  one-fourth  in 
matter,  while  the  .series  of  i  Must  rat  ion."*  lias  been  nearly  trebled,  and  tiie  whole  is  presented 
as  a  complete  exponent  of  Piritisli  and  .Vmerii-Jin  Surgery,  adapted  to  the  daily  needs  of 
the  working  ])rattitioncr. 

In  order  to  liriiii,^  it  witliin  the  reach  of  every  member  of  tlie  iirolVssion,  the  live  vol- 
umes of  the  original  have  been  compre.vied  into  tiiree  liy  employing  a  double-columned 
royal  octavo  page,  an<l  in  this  improved  form  it  is  oilered  at  less  than  one-half  the  i)rice  of  the 
original.  It  is  jirinteil  and  lH)und  to  match  in  every  iletail  with  lieynolds"  Sy.v;fcm  of  Medi- 
cine. The  work  will  be  sold  Ity  subs(^-ription  only,  ami  in  due  lime  every  member  of  the 
profession  will  be  called  ujion  and  oflereil  an  opportunity  to  sul)scril)e. 

The  ftutliors  of  the  orijiiiinl   F^nirlish  oilition  urv  ea-jy  rcxcli  of  Am<Ti<-an  surgeons  n  work  which  has 

men  of  the  front  nink  in  Kntrlnnil..'iii<l  l>r.  Paeknril  ,  been  receivetl  with  »iivh  luiivorsal  favor  on  the 

ha«  been  fortunate  in  socnring  a-,   his  Aineriean  other  side  of  tiie  Atlnntii'  as  Jlohiie.s'  System  of 

coadjutors  such   men  a-<  Hariholow,  Hvdc,  Hunt,  Surgery.    In  the  list  of  English  eontrihutoi's  to  the 

Conner,    Stimson,    Morton,    llodifi-n,  .lewell    and  fir«t  voluine  wo  find  the  names  of  sueh  well-known 

tlieir  colleagues.     As  a  whole,  the  work  will  be  i  surgeons  as  Sir  James  Paget,  SiinoUj  .Savory,  v"al- 

solid  and   substantial,  and  a  valuable  addition  to  I  lender,  Harclay,  and  others  e<|Ually  distinguished ; 

the  library  of  any  medical  man.     It  is  more  wieldiv  i  while    among  the    Americiii)   revisers  we   rccog- 

and  moreuseful  than  the  FInglish  eilition,  and  witli  '  nize  men  of  no  less  celebrity.     With  regard  to  the 

its  companion  Work — "IJoynolds"  .<ysteiii  of  Medi-  mechanical  execution  of  the  work,  neither  pains 

cine" — will  well  represent  the  present  state  of  our  i  nor  money  seem  to  have  been  spared  by  the  pub- 

fcience.  <')ne  who  is  familiar  with  those  two  works  lishers. — Med.  and  Surg.  Rcjiarter,  Sept.  11,  1881. 

will  be  fairly  well  furnished  head-wise  and  hand-  In  the  revision  of  the  work  f<ir  the   American 

wise.— 7"/(t  J/c'/iVa/ .V<((>,  Jan.  7,  l.*«2.  edition  not  onlv  has  provision  been   made   for  a 

IS  cal  '*ri^i;rfor"a'Sene"rok  \v  i^  ^-^  -^^-^'^  -  presentation  of  the  vrriations  in 
€very  prictisini  surgeon  should  have  under  hand  ^'[Tin^f.i'h  ";  '  f^TlZVJ?Z^7VrZ^^'^%li 
in  cises  which  require  more  than  ordinary  knowl-  ll':"*  "?""^'',J'  /  ";  ,  '  .^^  ."f. '''7i  l*'"*"-  J^.^ 
«dge.-C/-icr7^o  .1/ed.  Joun,.  (imJ  £.,;«„,.,  Feb.  18S-J.  .  ^»-0'k  is  one  which  we_  take  pleasure  in  com- 
°  ^  '.,»•-'.  ic~3_.      .  nipudifig  to  the  notice  of  our  readers  as  an  ency- 

Great  credit  is  due  to  the  .American  editor  and  ,  clopiedia  of  surgical   knowledge    anrl  practice. — 
his  c<i-l.iborer.s  for  revising  and  bringing  within     St.  Louia  Courier  of  Mcdirinr,  Nov.  lisHl. 


HOLMES,  TIMOTHY,  31.  A. 

Siu'gery,  Its  Principles  and  Practice.    In  one  handsome  octavo  volume  of 
968  pages,  with  411  illustratinns.     (  Inili,  .•sil.OO;  leather,  $7.00;  half  Rus.sia,  $7.50. 

Mr.  Holmes  is  a  surgeon  of  large  and  varied  ex-  ]  It  will  be  found  a  most  excellent  epitome  of  sur- 
perience,  and  one  of  tlie  best  known,  and  perliap.s  gery  by  the  general  practitioner  who  has  not  the 
the  most  brilliant  writer  upon  surgical  subject.s  in  time  to  give  attention  to  more  minute  and  extend- 
Englund.  It  is  a  book  for  students — and  an  admi-  ed  works,  and  to  the  medical  .student.  In  fact,  we 
rable  one — and  for  the  bu.^y  general  practitioner.  |  know  of  no  one  we  can  more  cordially  recom- 
Itwill  give  a  student  all  the  knowledge  needed  to  mend.  The  author  has  .succeeded  well  in  giv- 
pass  a  rigid  examination.  The  book  fairly  justifies  ing  a  plain  and  praiitical  account  of  each  surgical 
the  liigli  expectations  that  were  formed  "of  it.  It.s  i  injury  and  disease,  and  of  the  treatment  which  is 
«tyle  is  clear  and  forcible,  even  brilliant  at  times,  i  irjost  commonly  advisable.  It  will  no  doubt  be- 
and  the  conciseness  needed  to  bring  it  within  its  ,  come  a  popular  "work  in  the  profession,  and  espe- 
proper  limits  ha?  not  impaired  its  force  and  dis-  cially  a?  a  text-book. — Cincin.  Med.  News,  April, 
linctness.— Y.  I'.  Med.  Record,  April  14,  187'1.  ,  l«7(i." 
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8TIMSON,  LEWIS  A.,  B.  A.,  M,  D., 

Professor  of  Pathological  Anatomy  at  the  University  of  the  City  of  Neio  York,  Surgeon  and  Cvrator 
to  Bellevue  Hospital,  Surgeon  to  the  Presbyterian  Hospital,  New  York,  etc. 

A  Practical  Treatise  on  Fractures.    In  one  very  handsome  octavo  volume  of 
598  pages,  with  360  beautiful  illustrations.     Cloth,  $4.75  ;  leather,  $5.75.     Just  ready 

The  author  has  given  to  the  medical  profession 
in  this  treatise  on  fractures  wliat  is  liliely  to  be- 
come a  standard  work  on  the  subject.  It  is  certainly 


not  surpassed  by  any  work  written  in  the  English, 
or,  for  that  matter,  any  other  language.  Perfectly 
conversant  with  the  American,  English,  French 
and  German  medical  literature,  the  author  tells  us 
in  a  short,  concise  and  comprehensive  manner,  all 
that  is  known  about  his  subject.  There  is  nothing 
scanty  or  superficial  about  it,  as  in    most  other 


treatises;  on  the  contrary, everything  is  thorough. 
The  chapters  on  repair  of  fractures  and  their  treat- 
ment show  him  not  only  to  be  a  profound  student, 
but  likewise  a  practical  surgeon  and  pathologist. 
His  mode  of  treatment  of  the  different  fractures  is- 
eminently  soundand  practical.  We  consider  this- 
work  one  of  the  best  on  fractures;  and  it  will  be 
welcomed  not  only  as  a  text^book,  but  also  by  the 
surgeon  in  full  practice.— iV.  0.  Medical  and  Sur- 
gical Journal,  March,  1883. 


SAMILTOW,  FMANKH.,  31.  D.,  LL.  D., 

Surgeon  to  Bellevue  Hospital,  New  York. 

A  Practical  Treatise  on  Fractures  and  Dislocations.  Sixth  edition^ 
thoroughly  revised  and  much  improved.  In  one  very  handsome  octavo  volume  of  909 
pages,  ^vith  352  illustrations.     Cloth,  $5.50 ;  leather,  $6.50  ;  half  Eussia,  raised  bands,  $7.00. 

The  only  complete  work  on  its  subject  in 
the  English  tongue,  and  indeed  it  may  now  be 
said  to  be  the  onlj'  work  of  its  kind  in  any 
tongue.     It  would  require  an  exceedingly  critical 


examination  to  detect  in  it  any  particulars  in 
which  it  might  be  improved.  The  work  is  a  mon- 
ument to  American  surgery,  and  will  long  serve  to 
keep  green  the  memorv  of  its  venerable  author. — 
Michigan  Medical  News,''^OY.  10,  1881. 
Dr.  Hamilton  is  the  author  of  the  best  modern 


work  in  his  own  or  any  language  on  fractures  and 
dislocations.— iond.  Med.  Times  and  Gaz.  Nov.  19,  '81. 
The  work  as  a  whole  is  one  of  the  very  lew 
medical  boolvS  of  Americaii  origin  that  are  every- 
where accorded  a  standard  character,  its  sub- 
ject-matter unavoidably  comes  home  to  every 
general  practitioner  as  a  branch  of  ofir  art  in 
which  he  cannot  afford  to  neglect  the  fullest  and 
most  practical  information  of  such  a  character  as  it 
anditalonefurnishes.— iN''.  Kilfec?.  Jour.,  March, '81. 


WJELLS,  J,  SOJELBEMa,  F.  JR.  C,  S., 

Professor  of  Ophthalmology  in  King's  College  Hospital,  London,  etc. 

A  Treatise  on  Diseases  of  the  Eye.  Fourth  American  from  the  third  London 
edition.  Tlioroughly  revised,  with  coiiious  additions,  by  Charles  S.  Bull,  M.  D.,  Surgeon 
and  Patliologist  to  the  New  York  Eye  and  Ear  Infirmary.  In  one  large  and  very  hand- 
some octavo  volume  of  822  pages,  with  257  illustrations  on  wood,  six  colored  plates,  and 
selections  from  the  Test-types  of  Jaeger  and  Snellen.  Cloth,  $5.00 ;  leather,  $6.00 ; 
very  handsome  half  Eussia,  raised  bands,  $6.50.      Just  ready. 


The  present  edition  appears  in  less  than  three 
years  since  the  publication  of  the  last  American 
edition,  and  yet,  from  the  numerous  recent  inves- 
tigations that  have  been  made  in  this  branch  of 
medicine,  mauj'  changes  and  additions  have  been 
required  to  meet  the  present  scope  of  knowledge 
upon  this  sulijeet.  A  critical  examination  at  once 
shows  the  fidelity  and  thoroughness  with  which 
the  editor  has  accomplished  his  part  of  the  worlv. 
The  illustrations  throughoitt  are  good.  This  edi- 
tion can  be  recommended  to  all  as  a  complete 


treatise  on  diseases  of  the  eye,  than  which  proba- 
bly none  better  exists. — Mediccd  Record,  Aug.  18,  '83. 

This  magnificent  work  is  par  excellence  the 
standard  work  of  the  times  on  the  important  sub- 
jects of  which  it  treats.  It  is  absolutel3r  necessary 
for  the  pliysician  to  have  an  acquaintance  with  the 
pathology  and  therapeutics  of  the  eye.  From  no 
source  can  he  more  accurately  derive  this  needed 
knowledge  than  from  the  volitme  before  us. — 
Medical  and  Surgical  Reporter,  August  4, 1883. 


JSrjETTLJESHIB,  BDWABD,  F,  M.  C.  S., 

ophthalmic  Surg,  and  Led.  on  Ophth.  Surg,  at  St.  Thomas'  Hospital,  London. 

The  Student's  Guide  to  Diseases  of  the  Eye.  New  edition.  With  a  chap- 
ter on  the  Detection  of  Color-Blindness,  by  William  Thomson,  M.  D.,  Ophthalmologist 
to  the  Jefferson  Medical  College.  In  one  royal  12mo.  volume  of  416  pages,  with  138 
illustrations.     Cloth,  $2.00.     Just  ready. 


This  admirable  gitide  bids  fair  to  become  the 
favorite  text-book  on  ophthalmic  surgery  with  stu- 
dents an<l  general  practitioners.  It  bears  through- 
out the  imprint  of  sound  judgment  combined  with 
vast  experience.  The  illustrations  are  numerous 
and  well  chosen.  This  book,  within  the  shortcom- 
pass  of  about  4-00  pages,  contains  a  lucid  exposition 
of  the  modern  aspect  of  ophthalmic  science. — 
Medical  Record,  .lune  2.3, 1883. 

This  work  is  essentially  a  student's  manual  of 
ophthalmology,  and  the  favor  with  which  it  has 


been  received  shows  its  real  value  and  the  appre- 
ciation by  the  profession  of  its  intrinsic  merits- 
Dr.  Thomson  has  added  a  Chapter  on  Color-Blind- 
ness, on  which  subject  his  extensive  investigations- 
are  well  linown.  With  this  valuable  addition  the 
book  becomes  the  most  valuable  guide  to  diseases 
of  the  eye  yet  published.  We  commend  it  to  the 
notice  of  students  of  medicine,  and  to  such  prac- 
titioners as  desire  a  condensed  treatise  on  a  class 
of  diseases  which  are  frequently  met  ivith  in  daily 
practice.— i?ii^ato  Med.  and  Sury.  Jonrn.,  May,  1883- 


BBO  WN'E,  FDGAM  A., 

Surgeon  to  the  JJverpool  Eye  and  Ear  Lnfirmary  arid  to  the  Dispensary  for  Skin  Diseases. 
How  to  Use  the  Ophthalmoscope.     Being  Elementary  Instructions  in  Oph- 
thalmoscopy, arranged  for  the  use  of  Students.     In  one  small  royal  12mo.  volume  of  116- 
pages,  with  35  illustrations.     Cloth,  $1.00. 


LAWSON  ON  IN.IURIES  TO  THE  EYE,  ORBIT 
AND  EYELIDS:  Their  Immediate  and  Remote 
Effects.  In  one  octavo  volume  of  404  pages,  with 
92  illustrations.    Cloth,  $5.50. 

LAURENCE  AND  MOON'S  HANDY  BOOK  OF 
OPHTHALMIC  SURGERY,  for  the  use  of  Pr.-ic- 


titioners.    Second  edition.     In  one   octavo   vol- 
ume of  227  pages,  with  G.5  illust.    Cloth,  $2.75. 
CARTER'S  PRACTICAL  TREATISE  ON  DISEAS- 
ES OF  THE  EYE.    Edited  by  John  Green,  M.  D. 
In  one  handsome  octavo  volume. 
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JPOLITZEB,  AJ>A3I, 

Imperial-Roiial  Prof,  of  Aural.  Tlierap.  in  the  Univ.  of  Vienna. 

A  Text-Book  of  the  Ear  and  its  Diseases.  Translated,  at  tlie  Author's  re- 
■quest,  by  James  Pattersox  Cassells,  M.  D.,  M.  R.  C.  S.  In  one  handsome  octavo  vol- 
ume of  800  pages,  with  2o7  original  illustrations.     Cloth,  $5.50.     Jusl  reach/. 

Professor  Politzers  well-knowu  reputation  as  one  I  has  ever  appeared,  systematic  without  being  too 
■of  the  first  authorities  on  diseases  of  the  ear  will  ;  diffuse  on  obsolete  subjects,  and  eminently  prac- 
lead  the  reader  to  expect  something  more  than  an  ;  tieal  in  every  sense.  The  anatomical  descriptions 
ordinary  text-book  in  a  work  that  bears  his  name,  '  of  each  separate  divisiini  of  the  ear  are  admirable, 
and  he  "will  not  be  disappointed.  The  anatomy,  and  profusely  illustrated  by  woodcuts.  Thev  are 
physiology,  pathology,  therapeutics  and  bibli-  ;  followed  immediately  liy  the  phvsiology  of  the 
ography  of  the  ear  are  so  ably  and  thoroughly  pre-  ;  section,  and  this  again  by  the  patliolociVal  physi- 
sented,  that  he  who  ha.s  carefully  read  this  imposing  ology,  an  arrangement  which  serves  tol<eep  up  the 
volume  can  feel  sure  that  very  little  of  interest  or  '  interest  of  the  student  by  showing  the  direct  ap- 
value  in  the  past  or  present  of  aural  surgery  has  plication  of  what  has  preceded  to  the  studv  of  dis- 
■escaped  him. — Am.  Jour,  of  the  Med.  Sciences,  July,  ease.  The  whole  work  can  be  reeommencied  as  a 
188.5.  "  reliable  guide  to  the  student,  and  an  efficient  aid 

The  work  itself  we  do  not  hesitate  to  pronounce  ',  to  the  practitioner  in  his  treatment. — Boston  Med- 
the  best  upon  the  subject  of  aural  diseases  which  i  cal  ana  Surgical  Journal,  June  7, 1883. 

BXBNETT,  CHARLES  H.,  A,  M,,  M.  I)., 

Aural  Snrg.  to  the  Pre.^h.  Hasp.,  Surgeon-in-charge  of  the  Injir.  for  Dis.  of  the  Ear,  Philadelphia. 

The  Ear,  Its  Anatomy,  Physiology  and  Diseases.  A  Practical  Treatise 
for  the  use  of  Medical  Students  and  Practitioners.  In  one  handsome  octavo  volinne  of  619 
pages,  witli  87  illustrations.     Cloth,  $4.50;  leather,  $5.50;  half  Russia,  raised  bands,  $6.00. 

prinreps  in  our  language.  To  the  specialist  the 
work  IS  of  the  highest  value,  and  his  sense  of  grati- 
tude t«  Dr.  Burnett  will,  we  hope,  be  proportionate 
to  the  amount  of  benefit  he  can  obtain  troni  the  care- 
ful study  of  the  book  and  a  constant  reference  to  its 
trustworthy  pages. — Edinburgh  Me<l.  Jour.  Aug.  '78. 


The  medical  profession  will  welcome  this  new 
work  on  otology,  which  presents  clearly  and  con- 
cisely its  present  aspect,  whilst  clearly  "indicating 
the  direction  in  which  further  researches  can  be 
most  profitably  carried  on.  Dr.  Burnett  has  pro- 
duced a  work' which,  as  a  text-book,  stands  facile 


COLEMAN,  A.,  L.  B,  C.  JP.,  F.  B.  C.  S.,  Exam,  L.  L).  S., 

.SV/,iMr  Drnt.  .s'l'/";/.  and  Le-t.  on  Dent.  Surg.nt  St.  Bartholomew's  ITosp.  and  the  Dent.  Ifosp.,  London. 

A  Manual  of  Dental  Surgery  and  Pathology.  Thorouglily  revised  and 
adapted  to  tlie  use  of  Anicriian  Students,  l)y  TiioM.vs  C.  Steli>\v.\gen',  M.  A.,  M.  D., 
D.  D.  y..  Prof. of  Pliysiology  at  l\\v  Pliiladelpliia  iH-ntal  College.  In  one  iiandsome  octavo 
volume  of  412  jiage-s,  with  o.'il  illustrations.     Clotli,  $.').2o. 

This  volume  deserves  to  rank  among  the  most  deserves  a  place  in  the  library  of  every  dentist, 

important  of  recent  contributions  to  dt-ntal  litera-  — Dental  Cosmogj  May,  188'J. 

ture.     Mr.  Coleman  has  presented  his  methods  of        It  should  be  m  tlio  possession  of  every  practi- 

practiee,  for  the  most  part,  in  a  plain  and  concise  tioncr  in  this  country.    The  part  devoted  to  first 

manner,  and  the  work  of  the  .American  editor  has  and  second  dentition  and  irregularities  in  the  per- 

been  conscientiously  performed.  He  hiv»  evidently  i  manent  teeth   is  fully  worth   the  price.    In   tact, 

labored  to  present  his  convictionsof  the  best  modes  price  should  not  be  con.«idered  in  purchasing  such 

of  practice  for  the  instruction  of  those  commenc-  a  work.  If  the  money  put  into  some  of  our  Ao-c(v//«d 

ing  a  professional  career,  and  he  ha.-*  faithfully  en-  standard  t€xt-books  could  be  converted  into  such 

■deavored  to  teach  to  others  all  that  he  has  acquired  publications  as  this,  much  good    would  result. — 

by  his  own  observation  and  experience.    The  l>ook  Soutficrn  Dental  Journal,  May,  1882. 


GBOSS,  S.   J}.,  3r.  D.,  XL.  !>.,  1>.  C.  X.,  eff. 

A  Practical  Treatise  on  the  Diseases,  Jnjuries  and  Malformations 
of  the  Urinary  Bladder,  the  Prostate  Gland  and  the  Urethra.  Tliird 
edition,  thoroughly  revised  l>y  .Samiel  W.  Gros><,  M.  I).,  Surgeon  to  the  Pliiladelpliia 
Hospital.     In  one  octavo  volume  of  574  pages,  witli  170  illu.strations.     Cloth,  $4.-50. 

For  reference  and  general  iiiformatifin,  the  phy-  sual  advantage  of  being  easily  comprehended  by 

sician  or  surgeon  can'find  no  work  that  meets  their  the  rea.sonable  and  practical  manner  in  which  the 

necessities  more  thoroughly  than  this,  a  revised  various  .suWects  are  systematized  and  arranged, 

■editionof  an  excellent  treatise.   Replete  with  hand-  — Atlanta  Afedical  Journal,  Oct.  1870. 
some  illustrations  and  good  ideas,  it  has  the  unu- 

BOBEBTS,  WILLLA3I,  M,  JD., 

/.>,•(, n;:r  on  Mcdirin.:  I,i  the  Manrhatcr  ."ichool  of  Mclii-in.',  <lc. 

A  Practical  Treatise  on  Urinary  and  Renal  Diseases,  including  Uri- 
nary Deposits.  Fourth  American  from  the  fourth  London  edition.  Illustrated  by 
numerous   engravings.     In  one  large  and  handsome  octavo  volume.     Preparing. 

THOMPSOX,  SLB  HEX  BY, 

Sttrgron  and  Proff-<<or  if  Clinical  .Snrgcri/  to  Unirersity  College  Hospital,  I^ondon. 

Lectures  on  Diseases  of  the  Urinary  Organs.  Second  American  from  the 
third  Englisli  edition.     In  one  8vo.  volume  of  203  pp.,  witli  25  illustrations.     Cloth,  $2.25. 

By  the  Same  Author. 

On  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and 
Urinary  Fistulas.  From  tlie  third  English  edition.  In  one  volume  of  359  pages,  with 
47  cuts  and  3  plates.     Cloth,  $3.50. 

BASHAM     ON    RENAL    DISEASES:    A   Clinical    I    one  12mo.  vol.  of  ."JM  page.s,  with  21  illustrations. 
Guide  to  their  Diagnosis  and   Treatment.    In    |    Cloth,  $2.00. 
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BTJMSTJEAn,  F.  J., 


and 


Late  Professor  of  Venereal  Diseases 
at  the  College  of  Physiciam  and 
Surgeons,  New  York,  etc. 


TAYLOJR,  M.  W., 

A,  31.,  M.  I)., 

Surgeon  to  Charity  Hospital,  New  York,  Prof,  of 
Venereal  and  Skin  Diseases  in  the  University  of 
Vermont,  Pres.  of  the  Am.  Dermatological  Ass'n^ 

The  Pathology  and  Treatment  of  Venereal  Diseases.  Including  the 
results  of  recent  investigations  upon  the  subject.  Fifth  edition,  revised  and  largely  re- 
written, by  Dr.  Taylor.  In  one  large  and  handsome  octavo  volume  of  about  898  pages 
with  139  illustrations,  and  thirteen  chromo-lithographic  figures.  Cloth,  ij)4.75  •  leather 
$5.75 ;  very  handsome  half  Russia,  $6.25. 

From  the  Preface  to  the  Fifth  Edition. 
In  this  edition  I  have  carefully  revised  the  text,  and,  Avhen  necessary,  have  changed 
and  modified  it,  and  making  additions  where  required,  I  have  endeavored  to  bring  it  up 
to  our  present  state  of  knowledge  in  all  particulars.  Much  new  matter  will  be  found  re- 
lating to  therapeutics,  and  in  the  chapter  on  the  treatment  of  syphilis  a  new  adjuvant  is 
spoken  of,  which  I  believe  I  have  the  honor  of  now  introducing  to  the  profession.  The 
subjects  of  the  inoculation  of  animals  with  syphilis  and  the  bacillus-origin  of  the  disease, 
which  are  at  present  attracting  much  attention,  have  been  included  in  this  edition,  and  a 
chapter  on  syphilis  and  marriage  has  been  appended.  I  am  able  to  give  to  my  readers 
two  pages  of  chromo-lithographic  drawings,  including  thirteen  figures  representing  the 
chief  venereal  lesions,  which  I  am  convinced  will  be  a  great  aid  in  the  study  of  these  affec- 
tions. I  trust,  therefore,  that  this  edition  will  prove  as  acceptable  to  the  profession  as  its- 
four  predecessors  have  been. 

COBJSriL,  F., 

Professor  to  the  Faculty  of  Medicine  of  Paris,  and  Physician  to  the  Lour  cine  Hospital. 

Syphilis,  its  Morbid  Anatomy,  Diagnosis  and  Treatment.  Specially 
revised  by  the  Author,  and  translated  with  notes  and  additions  by  J.  Henry  C.  Simes, 
M.  D.,  Demonstrator  of  Pathological  Histology  in  the  University  of  Pennsylvania,  and 
J.  William  White,  M.  D.,  Lecturer  on  Venereal  Diseases  and  Demonstrator  of  Surgery 
in  the  University  of  Pennsylvania.  In  one  handsome  octavo  volume  of  461  pages,  with 
84  very  beautiful  illustrations.     Cloth,  |3.75.     Just  ready. 

The  anatomical  and  histological  characters  of  the 
hard  and  soft  sore  are  admirably  described.  The 
multiform  cutaneous  manifestations  of  the  disease 
are  dealt  with  histologically  in  a  masterly  way,  as 
we  should  indeed  expect  them  to  be,  and  the 
accompanying  illustrations  are  executed  carefully 
and  well.  The  various  nervous  lesions  which  are 
the  recognized  outcome  of  the  syphilitic  dyserasia 
are  treated  with  care  and  consideration.  Syphilitic 
epilepsy,  paralysis,  cerebral  syphilis  and  locomotor 
ataxia  are  subjects  full  of  interest;  and  nowhere  in 
the  whole  volume  is  the  clinical  experience  of  the 
author  or  the  wide  acquaintance  of  the  translators 
with  medical  literature  more  evident.  The  anat- 
omy, the  histology,  the  pathology  and  the  clinical 


features  of  syphilis  are  represented  in  this  work  in 
their  best,  most  practical  and  most  instructive 
form,  and  no  one  will  rise  from  its  perusal  without 
the  feeling  that  his  grasp  of  the  wide  and  impor- 
tant subject  on  which  it  treats  is  a  stronger  and 
surer  one. —  The  London  Practitioner,  Jan.  1882. 

It  is  with  the  special  purpose  of  showing  the  evo- 
lution of  the  disease  as  indicated  by  histological 
changes  that  the  author  has  prepared  this  volume. 
In  this  respect  it  is  much  better  than  any  other  we 
could  name,  and  merits  the  close  reading  of  syphi- 
lologists.  The  translation  is  well  done,  and  the 
reader  will  not  regret  the  considerable  additions- 
which  the  translators  have  inserted  in  the  text. — 
Medical  and  Surgical  Reporter,  Aug.  5, 1882. 


GROSS,  SAMVBL  W.,  A.  M,,  M,  J>., 

Professor  of  the  Principles  of  Surgery  and  of  Clinical  Surgery  in  the  Jefferson  Medical  College. 

A  Practical  Treatise  on  Impotence,  Sterility^  and  Allied  Disorders 
of  the  Male  Sexual  Organs.  Second  edition,  thoroughly  revised.  In  one  very  hand- 
some octavo  volume  of  168  pages,  with  16  illustrations.     Cloth,  |1.50.     Just  ready. 

This  work  will  derive  value  from  the  high  stand- 
ing of  its  author,  aside  from  the  fact  of  its  passing 
so  rapidly  into  its  second  edition.  This  is,  indeed, 
a  book  that  every  physician  will  be  glad  to  place 
in  his  library,  to  be  read  with  profit  to  himself, 
and  with  incalculable  benefit  to  his  patient.  Be- 
sides the  subjects  embraced  in  the  title,  which  are 
treated  of  in  their  various  forms  and  degrees, 
spermatorrhoea  and  prostatorrhcea  are  also  fully 
considered.  The  work  is  thoroughly  practical  in 
character,  and  will  be  especially  useful  to  the 
general  practitioner. — Medical  Record,  Aug.  18, 
188.3. 


The  author  of  this  monograph  is  a  man  of  posi- 
tive convictions  and  vigorous  style.  This  is  justi- 
fied by  his  experience  and  by  his  study,  which  has 
gone  hand  in  hand  with  his  experience.  In  regard 
to  the  various  organic  and  functional  disorders  of 
the  male  generative  apparatus,  he  has  had  ex- 
ceptional opportunities  for  observation,  and  his 
book  shows  that  he  has  not  neglected  to  compare 
his  own  views  with  those  of  other  authors.  The 
result  is  a  work  which  can  be  safely  recommended 
to  both  physicians  and  surgeons  as  a  guide  in  the 
treatment  of  the  disturbances  it  refers  to.  It  is 
the  best  treatise  on  the  subject  with  which  we  are 
acquainted. —  The  Medical  News,  Sept.  ],  1883. 


CULLEMIEJR,  A,,  &  BVMSTEAD,  F.  J.,  M.I}.,  LL.JD., 

Surgeon  to  the  Hopital  du  Midi.  Late  Professor  of  Venereal  Diseases  in  the  College  of  Physicians- 

and  Surgeons,  Tfew  York. 

An  Atlas  of  Venereal  Diseases.  Translated  and  edited  by  Freeman  J.  Bum- 
stead,  M.  I).  In  one  imperial  4to.  volume  of  328  pages,  double-columns,  with  26  plates, 
containing  about  150  figures,  beautifully  colored,  many  of  them  the  size  of  life.  Strongly 
bound  in  cloth,  $17.00.    A  specimen  of  the  plates  and  text  sent  by  mail,  on  receipt  of  25  cts.. 

HILL  ON  SYPHILIS  AND  LOCAL  CONTAGIOUS  !  FORMS    OF     LOCAL     DISEASE    AFFECTING 
DISORDERS.  In  one  8vo  vol.  of  479  p.  Cloth,  $3.25.  I  PRINCIPALLY    THE    ORGANS    OP    GENERA- 
LEE'S  LECTURES  ON  SYPHILIS  AND  SOME  |  TION.    In  one  8vo.  vol.  of  246  pages.    Cloth,  $2.2.5. 
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SYDE,  J.  J:fJEn]\S,  A.  31.,  31.  !>., 

rrofessor  of  Dermatolo<jii  and  Venereal  Bigenscs  in  liiish  Medical  College,  Chicago. 

A  Practical  Treatise  on  Diseases  of  the  Skin.  For  the  use  of  Students  and 
Practitionei-s.  In  one  liandsome  octavo  voliune  of  570  i>an;es,  with  (JO  beautiful  and  ehib- 
ordte  illustrations.     Cloth,  $4.25 ;  leather,  $5.25.     Just  rendij. 

Tlie  autlior  ha-;  given  the  student  and  praoti-  by  his  detailed  descriptions  of  therapeutic  moas- 
tioner  a  work  admirably  adapted  to  the  wants  of  ures  lias  adapted  tiieni  to  the  needs  of  tlie  pliysi- 
each.  We  can  lieartiiy  commend  the  boolc  as  a  cian  in  a'/tive  pni.-tice.  In  dealing  with  these 
vahiable  addition  to  our  literature  and  a  reliable  questions  the  author  leaves  nothing  to  the  pre- 
guide  to  students  and  practitioners  in  their  studies  sumed  knowletlge  of  the  reader,  but  enters  tlior- 
and  practice. — Am.  Joum.  nf  Mci.  Hci.,  .luly,  18S3.      I  oughly  into  the  most  minute  description,  so  that 

Especially  to  be  praised  are  the  practical  sug- '  o»«?  is  »"t  only  told  what  should  be  done  under 
gestions  as'to  what  mav  be  called  the  common-  '  given  conditions  but  how  to  do  it  as  well.  It  is 
sense  treatment  of  eczema.  It  is  quite  impossible  therefore  in  the  best  sense  "a  practical  treatise." 
to  e.xaagerate  the  judiciousness  with  which  the  T''ftt  it  is  comprehensive,  a  glaiico  at  the  lu.iex 
formulic  far  the  external  treatment  of  eczema  are  will  show.— J/an//a;id  Medical  Journal,  July  7,  1883. 
selected,  and  what  is  of  equal  importance,  tlie  full 
and  clear  instructions  for  their  use. — London  Medi- 
cal Times  and  Gazette,  July  28,  1883. 


Profes.sor  Hyde  has  long  been  known  sus  one  of 
the  most  intelligent  auci  euthusiivstii-  representa- 
tives of  dermatology  in  the  west.  His  numeious 
contributions  to  the  literature  of  this  spt-cialty 
have  gained  for  him  a  favorable  recognition  as  a 
careful,  conscientious  and  original  observer.  'I'lie 
remarkable  aclvaiiees  maile  in  our  knowledge  of 
diseases  of  the  skin,  especially  from   the  staud- 


The  work  of  Dr.  Hyde  will  be  awarded  a  high 
position.  The  student  of  medicine  will  find  it 
peculiarly  adapted  to  his  wants.  Notwithstanding 
the  extent  of  the  subject  to  which  it  is  devoted, 
yet  it  is  limited  to  a  single  and  not  very  large  vol- 
ume, without  omitting  a  proper  discussion  of  the  point"  of  patliologicari'iistoiogv'  and  "improved 
topics.  The  conci.sene.ss  of  tlf  v  Iniie,  and  the  methods  of  treatment,  necessitate  a  revision  of 
setting  forth  of  only  what  r.i  ,~  facts  will  ,  t|,o  older  text-l>ooks  at  short  intervals  in  or.ler  to 

also  make  it  acceptable  t.  i  titioner.s,    bring  them  up  to  the  stau.lard  .lenianded  bv  the 

who  have  not  the  time  to  gn  ">  discus- ,  niarch  of  science.    This  last  contribution  of   Dr. 

sions  or  unsettled  point.-*  huwcvor  interesting  Hvde  is  an  ellbrt  in  this  direction.  Ho  has  atr 
such  discussions  might  be.— Cinnnna/i  Mcdtcat  ^  lomptod,  as  he  informs  us,  the  task  of  pr.-sculing 
News,  Feb.  18S1.  j„  ^  condensed  form  the  result.s  of  the  latest  ob- 

Tlie  aim  of  the  author  ha-s  been  to  present  to  his  servation  and  experience.  A  <'areful  examination 
readers  a  work  not  only  expounding  the  most  '  of  the  work  convinces  us  that  he  hasaccomplished 
modern  conceptions  of  his  subject,  but  presenting  '  his  task  with  painstaking  fidelity  and  with  a  cred- 
what  is  of  standard  value.  He  has  more  especially  ilable  result.-— ^ourmi/  oj  Cutaneous  and  Venereal 
deroted  its  pages  to  the  treatment  of  disease,  anil     pLMfises,  June,  188.1. 

FOX,  T.,  3r.J).,  F.R.C.P.,anil FOX,T.C,,B.A.,3r.B.C.S., 


Phf/sirinn  to  the  iH'part nirnt  fur  Skin  Pijieaici, 
L'nircrsilii  Cotltge  llospxtnt,  London. 


I'lii/sirinn  far  Diswtfs  of  the  Sk  n  lo  the 
Westminster  Hospital,  lAindon. 


An  Epitome  of  Skin  Diseases.  With  Formulee.  For  Stiulents  and  Prac- 
titioners. Third  editinii,  revise*!  ami  cnlargeil.  In  one  vcrj*  hand.sonie  12mo.  volume 
of  2.">8  jiaucs.     (Intli,  .*j.2."».     Jiint  mull/. 

The  faviiralde  reception  aecordfd  to  tliis  work  on  both  side.s  of  the  .Atl.intic  seems  to 
show  tliat  it  has  realized  tlie  obje  -t  lor  whicli  it  w;ls  prepared — to  aflord  a.ssistance  to  the 
student  in  liis  early  study  of  derm  itnlogy,  an  1  to  .serve  ius  a  in  in.ial  for  ready  reference  by 
the  prat'litioner  in  liis  daily  rouml  of  (Inty.  For  this  latter  purpose  it  ha.s  been  especially 
adapted  by  referen  -es  in  the  soi-tio.is  on  treatment  to  the  fonnihe  .it  the  end  of  the  volume. 
The  present  edition  has  In-en  thoroughly  revi.sed  and  partly  rewritten,  and,  to  increa.se  its 
adaptability  to  Ameriom  use,  the  Cla-ssificjition  of  Dermal  Diseases,  adopted  i)y  the 
American  Dermatologind  Asso<iation,  ha.i  been  intnxluced. 

3L01UUS,  3rALCOL3I,  31.  n., 

Ji'Uit  I.i-elnrer  on  Dcrntatologi/  nt  St.  Mnri/s  Hospital  Medical  fjchnol,  Tyondon. 

Skin  Diseases;  Including  their  Definitions,  Symptoms,  Diagiiosis,  Prognosis,  Mor- 
bid Anatomy  and  Treatment.  A  Manual  for  Students  and  Practitioners.  In  one  12mo. 
volinne  of  316  pages,  with  illiistnitions.     Cloth,  $1.75. 

To  physicians  who  would  like  to  know  something  I  pression  and  methodical  arrangement  is  better 
about  skin  diseases,  so  that  when  a  patient  pre-  ]  adaptcil  to  promote  a  rational  conception  of  der- 
sent.s  himself  for  relief  they  can  make  a  correct  ,  matology — a  branch  confessedly  ditliciilt  and  per- 
diagnosis  and  prescribe  a  i^tional  treatment,  wo  |  plexing  to  the  beginner. — St.  L/mis  Courier  of  Med- 
unhesitatingly  recommend  this  little  book  of  I>r.  j  teine,  April,  isso. 

Morris.  The  "affections  of  the  skin  are  described  The  writer  has  certainly  given  in  a  small  compass 
in  a  terse,  lucid  manner,  and  their  several  charac-  ^  large  amount  of  well-compiled  information,  and 
tenstics  so  |.lainly  set  forth  that  diagnosis  will  be  |,i.s  Uitje  book  compares  favorably  wiili  any  other 
easy.  The  treatment  in  each  case  is  such  a«  the  |  which  has  emanated  from  England,  while  in  many 
expenenceof  the  most  eminent  dermatologists  ad-  points  he  ha-  <Mnancipatcd  himself  fn.rn  the  stiib- 
yxaeit.— Cincinnati  Mediral  .\eic.\  April,  \m\.  Iiornly  adhered  to  errors  of  others  r,f  his  conntry- 

This   is  emphatically  a  learner's   book;  for  we  '  men.    There  is  certainly  excellent  material  in  the 
can  .safely  say,  so  far  as  our  judgment  goes,  that  in  ,  book  which  will  well  repay  perusal. — Boaton  Med. 
the  whole   range  of   medical    literature   there   is    a»id  5urj(.  Journ.,  March,  1880. 
no  book  of  a  like  scope  which  for  clearness  of  ex-  I 


WILSON,  EBAS3IUS,  F.  JR.  S. 

The  Student's  Book  of  Cutaneous  Medicine  and  Diseases  of  the  Skin. 

In  one  handsome  small  octavo  volume  of  535  pages.     Cloth,  $.3.50. 

HILLIEB,   TH031AS,  31.  JD., 

Physician  to  the  Skin  Department  of  University  College,  London. 

Handbook  of  Skin  Diseases ;  for  Students  and  Practitioners.     Second  Ameri- 
■caa  edition.     In  one  12mo.  volume  of  353  pages,  with  plates.     Cloth,  $2.25. 
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AW  A3IBBICAN  SYSTEM  OF  GYNMCOLOGY, 

A  System  of  Gynsecology,  in  Treatises  by  Various  Authors.  In  two 

handsome  octavo  volumes  ,  richly  illustrated.     In  active,  preparation. 
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TSOMAS,  T.  GAILLABD,  31.  D., 

Professor  of  Diseases  of  Women  in  the  College  of  Physicians  and  Surgeoris,  y.  Y. 

A  Practical  Treatise  on  the  Diseases  of  Women.  Fifth  edition,  thoroughl}-' 
revised  and  rewritten.  In  one  large  and  handsome  octavo  volume  of  810  pages,  with  266- 
illustrations.  Cloth,  |5.00  ;  leather,  ?6.00  ;  very  handsome  half  Eussia,  raised  bands,  §6.50. 
The  words  which  follow  "fifth  edition"  are  in  '  vious  one.  As  a  book  of  reference  for  the  busy 
this  ease  no  mere  formal  announcement.  The  praodtioner  it  is  unequalled.^JSostora  Medical  and 
alterations  and  additions  which  have  been  made  are  I  Surgical  Journal,  April  7, 1S80. 

both  numerous  and  important.  The  attraction  I  It  has  been  enlarged  and  carefully  revised.  It  is 
and  the  permanent  character  of  this  book  lie  in  '  a  condensed  encyclopedia  of  gynsBcologicalmedi- 
the  clearness  and  truth  of  the  clinical  descriptions  '  cine.  The  style  of  arrangement,  the  masterly 
of  diseases;  the  fertility  of  the  author  in  thera-  manner  in  which  each  subject  is  treated,  and  the 
peutic  resources  and  the  fulness  with  which  the  ■  honest  convictions  derived  from  probably  the 
details  of  treatment  are  described;  the  definite  [  largest  clinical  experience  in  that  specialty  of  any 
character  of  the  teaching;  and  last,  but  not  least,  in  this  country,  all  serve  to  commend  it  in  the 
the  evident  candor  which  pervades  it.     We  would  |  highest  terms  to  the  practitioner. — Nashville  Jour. 


also  particularize  the  fulness  with  which  the  his- 
tory of  the  subject  is  gone  into,  which  makes  the 
book  additionally  interesting  and  gives  it  value  as 
a  work  of  reference. — London  Medical  Times  and 
Gazette,  July  30,  18S1. 
The   determination  of  the  author  to  keep  his 


of  Med.  and  Surg.,  Jan.  1881. 

That  the  previous  editions  of  the  treatise  of  Dr. 
Thomas  were  thought  worthy  of  translation  into 
German,  French,  Italian  and  Spanish,  is  enough 
to  give  it  the  stamp  of  genuine  merit.  At  home  it 
has  made  its  way  into  the  library  of  every  obstet- 


book  foremost  in  the  rank  of  works  on  gynsecology  I  rician  and  gynecologist  as  a  safe  guide  to  practice, 
is  most  gratifying.  Recognizing  the  fact  that  this  i  No  small  number  of  additions  have  been  made  to 
can  only  be  accomplished  by  frequent  and  thor-  I  the  present  edition  to  make  it  correspond  to  re- 
ougn  revision,  he  has  spared  no  pains  to  make  the  :  cent  improvements  in  treatment. — Pacific  Medical 
present  edition  more  desirable  even  than  the  pre-  i  and  Surgical  Journal,  Jan.  1881. 

EJDIS,  ARTHVR  W.,  M.  J).,  Land.,  F.B.  C.JP.,  M,M.  C.S.^ 

Assist.  Obstetric  Physician  to  Middlesex  Hospital,  late  Physician  to  British  Lying-in  Hospital. 

The  Diseases  of  Women.  Including  their  Pathology,  Causation,  Symptoms, 
Diagnosis  and  Treatment.  A  Manual  for  Students  and  Practitioners.  In  one  handsome 
octavo  volume  of  576  pages,  with  148  illustrations.     Cloth,  |3.00 ;  leather,  $4.00. 

It  is  a  pleasure  to  read  a  book  so  thoroughly  The  greatest  pains  have  been  taken  with  the 
good  as  this  one.  The  special  qualities  which  are  sections  relating  to  treatment.  A  liberal  selection 
conspicuous  are  thoroughness  in  covering  the  of  remedies  is  given  for  each  morbid  condition^ 
whole  ground,  clearness  of  description  and  con-  the  strength,  mode  of  application  and  other  details 
ciseness  of  statement.  Another  marked  feature  of  being  fully  explained.  The  descriptions  of  gynse- 
the  book  is  the  attention  paid  to  the  details  of  eological  manipulations  and  operations  are  full, 
many  minor  surgical  operations  and  procedures,  !  clear  and  practical.    Much  care  has  also  been  be- 


as,  for  instance,  the  use  of  tents,  application  of 
leeches,  and  use  of  hot  water  injections.  These 
are  among  the  more  common  methods  of  treat- 
ment, and  3'et  very  little  is  said  about  them  in 
many  of  the  text-books.  The  book  is  one  to  be 
warmly  recommended  especially  to  students  and 
general  practitioners,  who  need  a  concise  but  com- 
plete resume  of  the  wnole  subject.  Specialists,  too, 
will  find  many  useful  hints  in  its  pages. — Boston 
Med.  and  Sui-g.  Journ.,  March  2,  1882. 


stowed  on  the  parts  of  the  book  which  deal  with 
diagnosis — we  note  especially  the  pages  dealing 
with  the  differentiation,  one  from  another,  of  the 
different  kinds  of  abdominal  tumors.  The  prac- 
titioner will  therefore  find  in  this  book  the  kind 
of  knowledge  he  most  needs  in  his  daily  work,  and 
he  will  be  pleased  with  the  clearness  and  fulness 
of  the  information  there  given. —  The  Practitioner, 
Feb.  1882. 


BAMJVJES,  MOBBItT,  M.  B.,  F,  B.  C,  B., 

Obstetric  Physician  to  St.  Thomas'  Hospital,  London,  etc. 

A  Clinical  Exposition  of  the  Medical  and  Surgical  Diseases  of  Women. 
In  one  handsome  octavo  volume,  with  numerous  illustrations.     New  edition.    Preparing. 

CHABWICK,  JAMBS^B.,  A,  M.,  M.  B. 

A  Manual  of  the  Diseases  Peculiar  to  Women. 

12mo.  volume,  with  illustrations.     Preparing. 

WEST,  CBTABBES,  M.  B. 

Lectures  on  the  Diseases  of  Women.     Third  American  from  the  third  liOn- 
don  edition.     In  one  octavo  volume  of  543  pages.     Cloth,  $3.75 ;  leather,  $4.75. 


In  one  handsome  royal 
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Surgeon  to  the  Woman's  Hospital,  Kew  York,  etc. 

The  Principles  and  Practice  of  Gynaecology ;  For  the  use  of  Students  and 
Practitioners  of  Medicine.  Second  edition.  Thorouglily  revised.  In  one  large  and  very 
handsome  octavo  vohime  ot  879  pages,  with  133  illustrations.  Cloth,  $5.00 ;  leather,  §6.00 ; 
very  handsome  half  Kussia,  §6.50. 

No  gynseeologieal  treatise  has  appeared  which  ■  eeived  more    attention    than  in  America.    It  is, 

contains  an  equal  amount  of  original  and  useful  then,  with  a  feeling  of  pleasure  that  we  welcome  a 

matter;  nor  does  the  medical  and  surgical  history  work  on   diseases  of  women  from  so  eminent  a 

of  America  include  a  book  more  novel  and  useful,  gynaecologist  as  Dr.  Emmet.    The  work  is  essen- 

The  tabular  and  statistical  information  which  it  tially  clinical,  and  leaves  a  strong  impress  of  the 

contains  is  marvellous,  both  in  quantity  and  aecu-  author's  individuality.    To  criticise,  with  the  care 

racy,  and  cannot  be  otherwise  than  invaluable  to  it  merits,  the  book  throughout,  would  demand  far 

future  investigators.    It  is  a  work  which  demands  more  space  than  is  at  our  command.    In  parting, 

not  careless  reading  hut  profound  study.   Its  value  we   can  say  that  tlie  work  teems  with  original 

as    a   contribution    to   gyutecology    is,    perhaps,  ideas,  fresh  and  valuable  methods  of  practice,  and 

greater  than  that  of  all  previous  literature  on  the  is  written  in  a  clear  and  elegant  style,  worthy  of 

subject  combined. — Chicago  Medical  Gazette,  Apn\  theliterary  reputation  of  the  country  of  Longfellow 

0, 1880.  and  Oliver  Wendell  Holmes. — BntiishMca.  Journal, 

In  no  country  of  the  world  has  gyngecolog3'  re- ,  Feb.  21, 1880. 


DV^CAK,  J.  MATTHEWS,  3ZD.,  ZZ.  D.,  F.  B.  S.  E.,  etc. 

Clinical  Lectures  on  the  Diseases  of  Women ;  Delivered  in  Saint  Bar- 
tholomew's Hospital.     In  one  handsome  octavo  volume  of  175  pages.     Cloth,  $1.50. 

They  are  in  every  way  worthy  of  their  author;    stamp  of  individuality  that,  if  widely  read,  as  they 
indeed,  we  look  upon  them  as  among  the   most    certamlj'  deserve  to  be,  they  cannot  fail  to  e.\ert  a 


valuable  of  his  contributions.  They  are  all  upon 
matters  of  great  interest  to  the  general  practitioner. 
Some  of  them  deal  with  .-subjects  that  are  not,  as  a 
rule,  adequately  handled  in  the  text-books;  others 
of  them,  while  bearing  upon  topics  that  are  usually 
treated  of  at  length  in  such  works,  yet  bear  such  a 


wholesome  restraint  upon  the  undue  eagerness 
with  which  many  young  physicians  seem  bent 
upon  following  the  "wild  teachings  which  so  infest 
the  gynwoology  of  the  present  day. — N.  Y.  Medical 
Journal,  Marcii,  1880. 


GVSSEROW,  A., 

Professor  of  Mulwifery  and  the  Diseases  of  Children  at  the  University  of  Berlin. 

A  Practical  Treatise  on  Uterine  Tumors.  Specially  revised  by  the  Author, 
and  translated  witli  notes  and  additinns  liy  Edmund  C.  AVendt,  M.  D.,  Pathologist  to  the 
St.  Francis  Hospital,  N.  Y.,  etc.,  and  revised  l)y  Nathan  Bozeman,  M.  D.,  Surgeon  to  the 
Woman's  Hospital  of  the  State  of  New  York.  In  one  handsome  octavo  volume,  with  about 
40  illustrations.     Preparing. 

GYJSECOZOGICAZ  TRAJVSACTIONS. 

Being  the  Transactions  of  the  American  Gynecological  Society  for  the  Year  1882. 
VOLUME  VII.    In  one  very  handsome  octavo  volume.     Now  reudij.     Volumes  I., 
III.,  IV.,  V.  and  VI.  may  also  be  obtained.     Price,  each,  by  mail,  postpaid,  $5.00. 


HODGE,  HVGHZ.,  3Z  D., 

Enuritun  Professor  of  Obstetrics,  etc.,  in  the  University  of  Pennsylvania. 

On  Diseases  Peculiar  tc  Women;  Including  Displacements  of  the  Uterus. 
Second  edition,  revised  and  enlarged.  In  one  beautifully  printed  octavo  volume  of  519 
pages,  with  original  illustrations.     Cloth,  $4.50. 


By  the  Same  Author. 

The  Principles  and  Practice  of  Obstetrics.  Illustrated  with  large  litho- 
graphic plates  containing  159  figures  from  original  photographs,  and  witli  numerous  wood- 
cuts. In  one  large  quarto  volume  of  542  double-colunmed  pages.  Strongly  bound  in 
cloth,  $14.00. 

*  X.  *  Specimens  of  the  plates  and  letter-press  will  be  forwarded  to  any  address,  free  by 
mail,  on  receipt  of  six  cents  in  postage  stamps. 


BA3ISBOTHA3f,  FBAJSCIS  IT.,  31.  D. 

The  Principles  and  Practice  of  Obstetric  Medicine  and  Surgery; 

In  reference  to  the  Process  of  Parturition.  A  new  and  enlarged  edition,  thoroughly  revised 
by  the  Author.  "With  additions  by  W.  V.  Keating,  M.  1).,  Professor  of  Obstetrics,  etc., 
in  the  Jefferson  Medical  College  of  Philadelphia.  In  one  large  and  handsome  imperial 
octavo  volume  of  640  pages,  with  64  full-page  plates  and  43  woodcuts  in  the  text,  contain- 
ing in  all  nearly  200  beautiful  figures.     Strongly  bound  in  leather,  with  raised  bands,  $7. 


ASHWELL'S  PRACTICAL  TREATISE  ON  THE  ]      AND  OTHER  DISEASES  PECULIAR  TO  WO- 
DISEASES    PECULIAR    TO    WOMEN.     Third 


American  from   the  third  and  revised  London 


MEN.     In  one  8vo.  vol.  of  404  pages.    Cloth,  S2..50. 
MEIGS  ON  THE  NATURE,  SIGNS  AND  TREAT- 


edition.    In  one  8vo.  vol.,  pp.  .520.    Cloth.  33.50.  MENT  OF  CHILDBED  FEVER.    In  one  8vo. 

CHURCHILL  ON    THE    PUERPERAL  FEVER  |      volume  of  346  pages.    Cloth,  82.00. 
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JPZAYFAIB,  W,  S.,  M.  J>.,  F.  R.  C,  F,, 

Professor  of  Obstetric  Medicine  in  King's  College,  London,  etc. 

A  Treatise  on  the  Science  and.  Practice  of  Midwifery.  Third  American 
€dition,  revised  by  the  Author.  Edited,  with  additions,  by  Robert  P.  Harris,  M.  D. 
In  one  handsome  octavo  volume  of  659  pages,  with  183  illustrations.  Cloth,  $4 ;  leather 
$5  ;  half  Eussia,  $5.50.  ' 

choose  Playfair's.  It  is  of  convenient  size,  but 
what  is  of  chief  importance,  its  treatment  of  the 
various  subjects  is  concise  and  plain.  While  the 
discussions  and  descriptions  are  sufficiently  elabo- 
rate to  render  a  very  intelligible  idea  of  them,  yet 
all  details  not  necessary  for  a  full  understanding 
of  the  subject  are  omitted.— Cincinnati  Medical 
News,  Jan.  1880. 

It  certainly  is  an  admirable  exposition  of  the 
science  and  practice  of  midwifery.  Of  course  the 
additions  made  by  the  American  editor,  Dr.  K.  P. 
Harris,  who  never  utters  an  idle  word,  and  whose 
studious  researches  in  some  special  departments 
of  obstetrics  are  so  well  known  to  the  profession, 
are  of  great  value. —  The  American  Practitioner, 
April,  1880. 


The  medical  profession  has  now  the  opportunity 
of  adding  to  their  stock  of  standard  medical  works 
one  of  the  best  volumes  on  midwifery  ever  pub- 
lished. The  subject  is  taken  up  with  a  master 
hand.  The  part  devoted  to  labor  in  all  its  various 
presentations,  the  management  and  results,  is  ad- 
mirably arranged,  and  the  views  entertained  will 
be  found  essentially  modern,  and  the  opinions  ex- 
pressed trustworthy.  The  work  abounds  with 
plates,  illustrating  various  obstetrical  positions ; 
they  are  admirably  wrought,  and  afford  great 
assistance  to  the  student. — N.  0.  Medical  and  Sur- 
gical Journal,  March,  1880. 

If  inquired  of  by  a  medical  student  what  work 
■on  obstetrics  we  should  recommend  for  liim,  par 
excellence,   we  would  undoubtedly  advise   him  to 
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Professor  of  Obstetrics  and  Diseases  of  Women  m  the  Medical  Department  of  the  Columbian  Univer- 
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A  Manual  of  Obstetrics.     In  one  very  handsome  12mo.  volume  of  321  pages, 

with  58  illustrations.     Cloth,  $2. 


Though  the  boolc  appears  small  externally,  it 
contains  as  complete  a  consideration  of  obstetric 
subjects  as  many  larger  volumes,  and  this  is 
chiefly  owing  to  a  directness  of  expression,  and  an 
avoidance  of  repetition  and  of  waste  of  words. 
The  author  endeavors  to  place  theories,  causes  of 
disease  and  methods  of  treatment  in  that  order 
which,  by  weight  of  authority,  they  merit.  His 
excellent  judgment  has  availed  him  well  in  this 
effort.    While,  in  one  sense,  the  book  is  an  excel- 


lent obstetric  dictionary,  and  well  suited  to  the  stu- 
dent, it  is  also  of  value  to  the  general  practitioner, 
who  often  desires  to  find  a  resume  of  information 
upon  a  given  subject.  It  will  be  of  further  value 
to  the  latter,  as,  in  our  opinion,  the  author  holds 
most  sensible  views  on  practical  matters.  The 
book  is  admirably  arranged  for  reference,  being 
well  paragraphed,  with  suitable  sub-divisions,  and 
well  indexed. — American  Journal  of  Obstetrics,  Aug. 
1882. 
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On  the  Signs  and  Diseases  of  Pregnancy.  First  American  from  the  second 
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16  woodcuts.     Cloth,  $4.25. 

WINCKEL,  F. 

A  Complete  Treatise  on  the  Pathology  and  Treatment  of  Childbed. 

For  Students  and  Practitioners.  Translated,  with  the  consent  of  the  Author,  from  the 
second  German  edition,  bv  James  Read  Chadwick,  M.  D.  In  one  octavo  volume  of  484 
pages.     Cloth,  $4.00. 
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A  System  of  Midwifery,  Including  the  Diseases  of  Pregnancy  and  the 
Puerperal  State.  Third  American  edition,  revised  by  the  Author,  with  additions  by 
John  S.  Pakky,  M.  D.,  Obsteti-ician  to  the  Phihidelphia  Hospital,  etc.  In  one  hirge  and 
very  handsome  octavo  vohime  of  740  pages,  Avitli  205  iUnstrations.  Cloth,  §4.50;  leather, 
$5.50  ;  very  handsome  half  Enssia,  raised  bands,  $0.00. 
The  author  is  broad  in  liis  teacliitigs,  and  dis-     preparation  of  tlie  present  edition  tlio  antlior  has 


made  such  alterations  as  the  progress  of  obstetri- 
cal science  seems  to  require,  and  we  cannot  but 
admire  the  ability  with  wliicli  the  task  has  been 

Cerformed.  We  consider  it  an  admirable  text- 
ook  for  students  during  their  attendance  upon 
lectures,  and  have  great  pleasure  in  recommend- 
ing it.  As  an  exponent  ot"  the  midwifery  of  the 
present  day  it  ha,s  no  superior  in  the  English  lan- 
guage.— Cdnaila  Lancet,  Jan.  ISSO. 

To  the  .\nieriean  student  the  work  before  us 
must  prove  admirably  adapted.  Complete  in  all  its 
parts,  essentially  moHtili  in  its  teachings,  and  with 
demonstrations  noted  for  clearness  and  precision, 
it  will  gain  in  favoi  and  be  recognized  a.<  a  work 
of  standard  merit.  The  work  cannot  fail  to  be 
popular  and    is   cordially  recommended. — X.   O. 

Mr<l.  nnd  <;iir,i.  .Toinm..  MaVcll,  ISSn. 


cusses  briefly  the  comparative  anatomy  of  tlie  pel- 
vis and  the'  mobility  of  the  pelvic  articulations. 
The  second  chapter  is  devoted  especially  to 
the  study  of  the  pelvis,  while  in  the  third  the 
female  organs  of  generation  are  introduced. 
The  structure  and  development  of  the  ovum  are 
admirably  described.  Then  follow  chapters  upon 
the  various  subjects  embr.iced  in  the  study  of  mid- 
wifery. The  descriptions  throughout  the  work  are 
plain  and  pleasing  It  is  sufficient  to  state  that  in 
this,  the  last  edition  of  this  well-known  work,  every 
recent  advancement  in  this  field  has  been  brought 
forward. — FInisician  and  Surgeon,  Jan.  ISSd. 

We  gladly  welcome  the  new  edition  of  this  ex- 
cellent text-book  of  midwifery.  The  former  edi- 
tions have  been  most  favorably  received  by  the 
profession  on  both  sides  of  the  .Atlantic.     In  the 

S3IITH,  J.  LEWIS,  M,  2>., 

Clinical  Professor  of  Piseasrs  of  Cliillrcn  in  the  Bellenn-  JInspilal  Medicul  Co'/c./--,  .V.   )'. 

A  Complete  Practical  Treatise  on  the  Diseases  of  Children.  Fifth 
edition,  tlioroughly  revised  and  rewritten.  In  one  handsome  octavo  volume  of  830  pages, 
with  illustration!-'.    Cloth,  $4.50  ;  leather,$o.50  ;  very  handsome  half  Russia,  raised  banils,  $6. 

tioners  on  such  questions  as  etiology,  pathology, 
prognosis,  etc.,  he  has  devoted  more  attention  to 
the  diagnosis  and  treatment  of  the  ailments  which 
he  so  accurately  describes:  and  such  information 
is  exactly  what  is  wanted  by  the  vast  majority  of 
"  family  piiysicians." —  Vn.  Med.  Monthl;/,  Feb.  1882. 
It  is  a  pleasiu-e  to  penuse  such  a  work  as  the  oue 
before  us,  and  a.s  reviewers  we  have  but  one  diffi- 
culty—there is  but  little  to  find  fault  with.  The 
author  understands  what  he  writes  about  from  a 
practical  acquaintance  with  the  diseases  incident 
to  infancy  and  childhood,  and  also  thoroughly 
comprehends  their  pathology  and  therapeutics. 
The  work  is  full  of  original  and  practical  remarks 
which  will  he  particularly  acceptable  to  the  student 


This  is  one  of  ilie  oest  books  on  the  subject  with 
which  we  have  met  and  one  that  h.as  given  us 
satisfaction  on  every  occasion  on  which  we  have 
consulted  it,  eitlier  as  to  diagnosis  or  treatment. 
It  is  now  in  its  fifth  edition  and  in  its  present  form 
is  a  very  adequate  i-epresentation  of  the  subject  it 
treats  of  as  at  present  understood.  The  important 
subject  of  infant  hygiene  is  fully  dealt  with  in  the 
early  portion  of  the  book.  The  great  bulk  of  the 
work  is  appropriately  devoted  to  the  disen-sesof 
infancy  and  cnildhood.  We  woulil  reconunend 
any  one  in  need  of  information  on  the  subject  to 
procure  the  work  and  form  his  own  opiuion  on  it, 
which  we  venture  to  say  will  be  a  favorable  one. — 
Dublin  Journal  of  Malical  Scienr,^  .March,  188;!. 

There  is  no  book  published  on  the  subjects  of  aud  yoimg  physician  ;  but  at  t  fie  same  time  we  can 
which  this  one  treats  that  is  its  equal  in  value  to  with  great  sincerity  commend  it  to  the  notice  of 
the  physician.  While  he  has  said  just  enough  to  the  profession  in  general. — Edinb.  Med.. 71..  May, 'S2. 
impart  the  information  desired  by  general  practi- 

KJEATIJSG,  JOHN  31.,  31.  !>., 

Lecturer  on  tlie  Disea-ics  of  Children  at  the  I'nivcrsiti/  of  Pennsi/lcania,  etc. 

The  Mother's  Guide  in  the  Management  and  Feeding  of  Infants.    In 
one  handsome  l"2mo.  volume  of  IIS  pages.     Cloth,  $1.00. 


Works  like  this  one  will  aid  the  physician  im- 
mensely, for  it  saves  the  time  he  is  constantly  giv 
ing  his"  patients  in  instructing  them  on  the"  sub- 
jects here  dwelt  upon  so  thoroughly  and  prac 
tically.  Dr.  Keating  has  written  a  practical  book, 
has  carefidly  avoided  unnecessary  repetition,  and 


Dr.  Keating  has  kept  clear  of  the  common  fault 
of  works  of  this  sort,  viz.,  mi.xing  the  duties  of 
the  mother  with  those  proper  to  the  doctor.  There 
is  the  ruig  of  common  sense  in  ttie  remarks  about 
the  employment  of  a  wet-nurse,  ab(jut  tlie  proper 
food  for  a  nursing  mother,  about  the  tonic  effects 


successfully  instructe^l  the  mother  in  such  details  of  a  bath,  about  the  perambulator  versus  the  nurses' 
of  the  treatment  of  her  child  as  devolve  upon  her.  arms,  and  on  many  other  subjects  concerning 
He  has  studiously  omitted  giving  prescriptions,  which  the  critic  might  say,  "surely  this  is  obvi- 
and  instructs  the  mother  when  to  call  upon  the  ous,"  but  which  experience  teaches" us  are  exactly 
doctor,  as  his  duties  are  totally  distinct  from  hers.  ^  the  things  needed  to  be  insisted  upon,  with  the  rich 
— American  Journal  of  Obstetrics,  October,  1881.         |  as  well  as  the  poor. — London  Lancet,  January  28, 1882. 

WEST,  CHARLES,  3L  D., 

Physician  to  the  Hospital  for  Sick  Children,  London,  etc. 

Lectures  on  the  Diseases  of  Infancy  and  Childhood.  Fifth  American 
from  the  sixth  revised  and  enlarged  English  edition.  In  one  large  and  handsome  octavo 
volume  of  086  pages.     Cloth,  $4.50 ;  leather,  $5.50. 


By  the  Same  Author. 

On  Some  Disorders  of  the  Nervous  System  in  Childhood. 

12mo.  volmne  of  127  pages.     Cloth,  $1.00. 


In  one  small 


CONDIE'S   PRACTICAL    TREATISE    ON    THE 
DISEASES  OF  CHILDREN.    Sixth  edition,  re- 


vised and  augmented.    In  one  octavo  volume  of 
779  pages.    Cloth,  $5.25  ;  leather,  ?6.25. 
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TIDY,  CHARJLBS  MEYMOTT,  M.  B.,  F,  C.  S,, 

Professor  of  Chemistry  and  of  Forensic  MedJcine  and  Public  Health  at  the  London  Hospital,  etc. 

Legal  Medicine.  Volume  If.  Legitimacy  and  Paternity,  Pregnancy,  Abor- 
tion, Ptape,  Indei'ent  Exposure,  Sodomy,  Bestiality,  Live  Birtli,  Infanticide,  Asjjhyxia, 
Drowning,  Hanging,  Strangulation,  Suffocation.  Making  a  very  handsome  imi^erial  oc- 
tavo volume  of  529  pages.     Cloth,  ^6.00 ;  leather,  $7.00.     Just  ready. 

VOLUME  I.  Containing  664  imperial  octavo  pages,  with  two  beautiful,  colored 
plates.     Cloth,  $6.00  ;  leather,  $7.00.     Recently  issued. 


He  wliose  inclinations  or  necessities  lead  him  to 
assume  the  functions  of  a  medical  jurist  wants  a 
booic  encyclopsedic  in  character,  in  wliich  he  may 
be  reasonably  sure  of  finding  medico-legal  topics 
diseusseii  will  judicial  fairness,  with  sufficient 
completeness,  and  with  due  attention  to  the  most 
recent  advances  in  medical  science.  Mr.  Tidy's 
work  bids  fair  to   meet  this  need  satisfactorily. 


The  fact  that  the  very  numerous  illustrative  ca.ses 
are  drawn  from  many  sources,  and  are  not  limited, 
as  in  Casper's  Handbook,  to  the  author's  own  ex- 
perience, and  the  additional  fact  that  they  are 
brought  down  to  a  very  recent  date,  give  them, 
for  purposes  of  reference,  a  very  obvious  value. — 
Boston  Medical  awl  Saryical  Journal,  Feb.  8,  1883. 


TAYLOU,  ALFUJEiy  S.,  M.  D., 

Lecturer  on  Medical  Jurisprudence  and  Cliemistry  in  Guy^s  Hospital,  London. 
A  Manual  of  Medical  Jui^isprudence.  Eighth  American  from  the  tenth  Lon- 
don edition,  thoroughly  i-evised  and  rewritten.  Edited  by  John  J.  Reese,  M.  D.,  Profes.sor 
of  Medical  Jurisprudence  and  Toxicology  in  the  University  of  Pennsylvania.  In  one 
large  octavo  volume  of  937  pages,  with  70  illustrations.  Cloth,  $5.00 ;  leather,  $6.00 ;  half 
Russia,  raised  bands,  $6.50. 

The  .\merican  editions  of  this  standard  manual  [  only  have  to  seek  for  laudatory  terms. — American 

Journal  of  the  Medical  Sciences,  Sum.  \%?,l. 

This  celebrated  work  has  been  the  standard  au- 
thority in  its  department  for  thirty-seven  years, 
both  in  England  and  America,  in  both  the  profes- 
sions which  it  concerns,  and  it  is  improbable  that 
it  will  be  superseded  in  many  years.  The  work  is 
simply  indispensable  to  every  physician,  and  nearly 
so  to  every  liberally-educated  lawyer,  and  we 
heartily  commend  the  present  edition  to  both  pro- 
fessions.— Albany  Law  Journal,  March  26,  1881. 


have  for  a  long  time  laid  claim  to  the  attention  of 
the  profession  in  this  country;  and  the  eighth 
comes  before  us  as  embodying  the  latest  thoughts 
and  emendations  of  Dr.  Taylor  upon  the  subject 
to  which  he  devoted  his  life  with  an  assiduity  and 
success  which  made  him  facile  princeps  among 
English  writers  on  medical  jurisprudence.  Both 
the  author  and  the  book  have  made  a  mark  too 
deep  to  be  affected  by  criticism,  whether  it  be 
censure  or  praise.  In  this  case,  however,  we  should 


By  the  Same  Author. 
The  Principles  and  Practice  of  Medical  Jurisprudence.    Third  edition. 
In  two  handsome  octavo  volumes,  containing  1416  pages,  with  188  illustrations.     Cloth,  $10  ; 
leather,  $12.     Just  ready. 

The  revision  of  the  third  edition  of  this  standard  work  has  been  most  happily  con- 
fided to  a  gentleman  who  was  during  fourteen  years  the  colleague  of  the  author,  and  who 
therefore  is  thoroughly  conversant  with  the  methods  of  thought  which  have  everywhere 
gained  for  the  book  an  exalted  position  as  a  work  of  reference.  In  its  present  form  the 
work'is  the  most  complete  exposition  of  Forensic  Medicine  in  the  English  language. 

By  the  Same  Author. 
Poisons  in  Relation  to  Medical  Jurisprudence  and  Medicine.    Third 

American,  from  the  third  and  revised  English  edition.     In  one  large  octavo  volume  of  788 
pages.     Cloth,  $5.50 ;  leather,  $6.50. 

LB  A,  HBNMY  C, 

Superstition  and  Force :  Essays  on  The  Wager  of  Law,  The  Wager  of 
Battle,  The  Ordeal  and  Torture,  Third  revised  and  enlarged  edition.  In  one 
handsome  royal  12mo.  volume  of  552  pages.     Cloth,  $2.50. 


This  valuable  work  is  in  reality  a  history  of  civ- 
ilization as  interpreted  by  the  progress  of  jurispru- 
dence. .  .  In  "Superstition  and  Force"  we  have  a 
philosophic  survey  of  the  long  period  intervening 
between  primitive  barbarity  and  civilized  enlight- 
enment.   There  is  not  a  chapter  in  the  work  that 


should  not  be  most  carefully  studied  ;  and  however 
well  versed  the  reader  may  be  in  the  science  of 
jurisprudence,  he  will  find  much  in  Mr.  Lea's  vol- 
ume of  which  he  was  previously  ignorant.  The 
book  is  a  valuable  addition  to  the  literature  of  so- 
cial science. —  West'/ninster  Review,  Jan.  18S0. 


By  the  Same  Author. 
Studies  in  Church  History.    The  Rise  of  the  Temporal  Power — Ben- 


efit of  Clergy — Excommunication. 

octavo  volume  of  605  pages.     Cloth,  $2.50. 

The  author  is  pre-eminently  a  scholar.  He  takes 
up  every  topic  allied  with  the  leading  theme,  and 
traces  it  out  to  the  minutest  detail  with  a  wealth 
of  knowledge  and  impartiality  of  treatment  that 
compel  admiration.  The  amount  of  information 
compressed  into  the  book  is  extraordinary.  In  no 
other  single  volume  is  the  development  of  the 


New  edition.     In  one  very  handsome  royal 

Just  ready. 

primitive  church  traced  with  so  much  clearness, 
and  with  so  definite  a  perception  of  complex  or 
conflicting  sources.  The  fifty  pages  on  the  growth 
of  the  papacy,  for  instance,  are  admirable  for  con- 
ciseness and  freedom  from  prejudice. — Boston 
Traveller,  May  3,  1883. 
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